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Hazard mitigation is defined as any sustained action to reduce or eliminatetknng risk to human life

and property from hazards. The Federal Emergency Management Agency (FEMA) has made reducing
hazards one of its primary gé&m hazard mitigation planning and the subsequent implementatidén

resulting projects, measure&T A BT 1 EAEAO EO A DPOEI AOU | AAEAT EOI
From 19862018, the cost of damages due to natural disasters in the U.S. has exceeded $dr6 trill

2017 was a record year with $306 billion in dam@i@AA, n.d.) While the costliest disasters may

occurin the coastal statesn 2018, wildfires, hailstorms, drought, and tornadoes caused many billion
dollar disasters aoss the nation.

Hazard mitigation planning and preparedness will be the most effective instrument to diminish losses
by reducing the impact of disasters upon people and property. Although mitigation efforts will not
eliminate all disasters, each countyahendeavor to be ggreparedas possible for a disaster.

The MultitHazard Mitigation Plan (MHMP) is a requirement of the Federal Disaster Mitigation Act of
2000 (DMA 2000)The development of a local government plan is required in order to maintain
eligibility for federal hazard mitigation grant funding programs. In order for communities to be eligible
for future mitigation funds, they must adopt an MHMP.

Researchers at the National Institute of Building Sciences looked at the results of 23 yearsrallfede
funded mitigation grants provided by the Federal Emergency Management Agency (FEMA), U.S.
Economic Development Administration (EDA) and U.S. Department of Housing and Urban
Development (HUD) and found mitigation fundimgn save the nation $6 in futel disaster costs, for
every $1 spendn hazard mitigationNational Institute of Building Sciences, 2017)

BeltramiCounty is vulnerable to a variety of potenti@tural disasters whichthreatenthe loss of life
and propertyin the county.Hazardssuchas tornadoes, flooding, wildfires liazards, straighline
winds, ice stormanddroughtshave the potential for inflicting vast economic loss and personal
hardship.In 2013, Minnesota had some of the highest weattedated dsaster claims in the country
(MN Environmental Quality Board, 2014)

ThisMHMPrepresents the efforts oBeltramiCounty and its local governments fulfill the
responsibility for hazard mitigation planning. The intesitthe plan is to reduce the actual threat of
specific hazards by limiting the impact of damages and losses.

TheBeltramiCounty Emergency Managememtirector and USpatial@UMDhave combined efforts to
update the 201Beltrami CountyMHMP. U-Spatial QUMD contracted withHundrieser Consulting LLC
for additional emergency management planning expertise and facilitation.

Page B

E



ThisMHMPevaluates and ranks the major natural hazards affecBedframiCounty as determined by
frequency ofevent, economic impact, @athsand injuries. Mitigation recommendations are based on
input from state ad local agencies, public inpahd national best practices.

U-Spatial@UMDperformed the hazard risk assessment for 1% annual chance floods using the FEMA
Hazus GIS tool. The MiesotaHomeland Security and Emergency Management (HSEM) office has

determined that Hazus shouldpAU A AOEOEAAI OIT 1T A ET -ETTAOI OA6O O

This is a multjurisdictional plan that coverBeltramiCounty, including the cities @demidji, Blackdak,
Funkley, Kelliher, Solway, Tenstrike, Turtle River and Wiltdhe BeltramiCounty risks and mitigation
activities identified in this plan also incorporate the concerns and neéttsvnships, school districts
and other entities participating in thislgn.

Members from each of these jurisdictions actively participated in the planning process by attending
workgroup meetings, providing informatigrsuggesting mitigation strategies and reviewing the plan
document.Appendix K Local Mitigation Survey Rapcludesjurisdictionallyspecific input.The
information in these forms was used to help identify mitigation actions for local implementaties (

also Section 2.2)Each jurisdiction will adopt the plan by resolution after approval by FEMA. County and
local city resolutions will be added BeltramiCounty after final pproval by FEMA, in Appendix D in

the back of the plan.

BeltramiCountyhas specified the following goals for tHisHMPupdate:

9 Include more recent data documenting the critical infragtture and hazards faced tBeltrami
County.

1 Reformat and reorganize the plan to reflect definitions of hazards as expressed in the 2014
State of Minnesota MultHazard Identification and Risk Assessment Plan.

1 Reflect current hazard mitigation prioritiéa BeltramiCounty.

Hazard mitigation may be defined as any action taken to eliminate or reduce theteEmgrisk to
human life and property from natural hazards. Following are examples of hazard mitigation measures
that fall within one of five types of mitigation strategies:

1 Planningz Development of mitigation tandards, regulations, policiesnd programs.

9 Structure and Infrastructure ProjegtStructural retrofits, property acquisitiodpcal flood
reduction projectsand sde room construction.

1 Natural Systems ProtectigrSediment and erosion control, stream corridor restoration, forest
and vegetative managemengndfloodplain and stream restoration.

9 Education and Awareness Progran@utreach programs, hazard awarenessyaaigns, real
estate disclosurend promotion of family/personal emergency preparedness

1 Mitigation Preparedness & Response Sugdemergency planning and services such as
warning siren systemsnass notification systemand installing generators for dical facilities.
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The benefits of hazard mitigation planning include the following:

Saving lives, protecting the health of the public, and reducing injuries
Preventing or reducing property damage

Reducing economic losses

Minimizing social dislocation and stress

Reducing agricultural losses

Maintaining critical facilities in functioning order

Protecting infrastructure from damage

Protecting mental health

Reducing legal liability of government and public officials

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

FEMA currently has three mitigation grant programs that are administered by the State of Minnesota:
the Hazard Mitigation Grant Program (HMGP), the isaster Mitigation program (PDM), and the

Flood Mitigation Assistancé~MA) program. The HMGP, PDM and FMA programs are administered
through the state of Minnesota Department of Public Safety, Division of Homeland Security and
Emergency Management. All applicants must have or be covered under an approved Hazard Mitigation
Plan. Eligible applicants include state and local governments; certain privateonoiit organizations or
institutions; and tribal communities.
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TheBeltrami CountyMHMPsteering comnittee is headed by th&eltramiCounty Emergency
Managament Director, who is the primary point of contadlembers of theBeltrami County MHMP
steeringcommittee include represemttives from the public, privatand governmental sectord.ablel
identifies thesteering committeeindividuals and the organizations they represent.

Tablel. Multi -Hazard Mitigation SteeringCommittee

Christopher Muller Beltrami County Sheriff's Office. Emergency Management Directol

Ernie Beitel
Jarrett Walton

Brent Rud

Bruce Hashrgen
Brent Kinn
Lauren Williams

JoDee Treat

Kevin Trgpe
Cindy Borgen

Megan Heuer Korhonen

Carrie Yavara
Amy Card

Rich Riewer
Holy Solo

Mike Mastin
Erin Morrill
Joseph Corser
Jake Howard
David Hoefer
David Hansen
Jace Grangruth
Shelli Krueth
Brian Halbasch
Chad Emery
Erik Beitel

"Al OOAT E #1010
"Al OOAT E #1010
Beltrami County Environmental
Services Dept.

Beltrami County Highway Dept.
Beltrami County Highway Dept.
Beltrami County Highway Dept.
"A1 OOAT E #1 01O
Office

Beltrami County GIS

Beltrami County Public Health
Beltrami County Public Health
Beltrami County Public Health

Northwest Health Services
Coalition

Beltrami Electric Cooperative
Beltrami Electric Cooperative
City of Bemidiji, Police Dept.
Bemidji State Univesity/NTC
Bemidji Ambulance

Bemidji Ambulance

Bemid;ji Fire

Bemidji Public Works

City of Blackdek, Police Dept.
City of Kelliher

Hubbard County

Cass County

Pennington County
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Sheriff
Chief Deputy

Director

County Engineer
Highway Maintenance Foreman
Administrative Support

Auditor

Director
Director
Manager
Intern

Regional Helthcare Preparedness
Coordinator

Manager of Engineering
Enginnering/Operations

Chief of Police

Security Coordinator

Quality Director

Personnel Director

Fire Chief

Street Superintendent

Chief of Police

City Clerk

Emergency Management Directol
Emergency Management Directol
Emergency Management Directol



Jurisdictional representatives participating on the steering committee were contacted throughout the
plan update process to provide feedback on the hazards of concern to their community and the
mitigation actions which they would seek to implement upon p&doption.

BeltramiCounty and its local communities utilized a variety of planning documents to direct
community development. These documentaclude anEmergency Operations Plan, Continuity of
Operations PlanTransportation Plan, Community Wildfire Protection Platg. (see Appendix J for a
full listing of plans and programs in placeBgaltramiCounty).The planning process also incorporated
the existing natural hazard mitigation elements froprevious planning effortdn addition, the 202
Minnesota AHHazard Mitigation Plan was consulted.

In the development of th&eltramiCountyMHMP, UMD consultants reviewed and incorporated a
variety of planning documents that direct community developnmieand influence land use decisions for
the county and its jurisdictions. In addition, UMD consultants worked closely witlBgdeami County
Emergency ManagementiBector, other key county statind local city officials to collect specific
feedback on loal mitigation capabilities and vulnerabilities that either support or hinder the ability to
mitigate against natural hazards at the county and local level. Following is a summary of the
assessment tools used to gather information on local capabilities\vatigkerabilities during the

planning process:

Capabilities Assessmer{hazard specifick In this assessment, detailed information was collected on
currentPlans and Programs in Plaoed Program Gaps or Deficiendieat currently exist to mitigate
destruction caused by each natural hazard addressed in the flais.information was used to inform
where there were current mechanisms in place to incorporate or implement mitigation measures (i.e.,
existing programs, plans or policies) and where there weeasathat needed to be addresseSection

4.3 Hazard Profiladentifies current gaps and deficiencies for mitigation eekction 5.1.3 Plans and
Programs in Place to Address Natural Hazdedsribes the mitigation capabilities that are in place to
supportmitigation.

Local Mitigation Surveysz As part ofBeltrami# | O 1 MHMPdpdate, participating jurisdictions and

key county personnel were asked to filloutat®A OO O, | AAT - EOBogAREA:T 3 OO00AU
O0AOO0 %wOAT OO0 0O 6 Odoliedied defaited iEFdrahtion ot AjditdAtiodan the

following: 1) Severe weather or disaster events & impacts that have occurred within thieviagears;

2) Actions taken within the ladive years that have helpegducelocal vulnerabilitiego future disaster

events; 3Any changes within the ladive years that havéncreasedocal vulnerabilities to future

disaster events; and 4) Any concerns or specific ideas for mitigation projects to help reduce or eliminate

risk resulting from future svere weather or disaster even8. AO0O " d O, | AAl - EOECAOQEI 1
I OOAOQAIAT @RAOAA AAOAEI AA ET &£ OI AGETT 11 AAAE EOOEC
mitigation in the community, including: 1) Plans, authorities, or policie§tajf (organizational

capacity); 3) Programs; and 4) Funding or other resources. Information was further collected on what

program gaps or deficiencies exist that are a barrier to accomplishing mitigation in the community.
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Information from the LMS forms we used to inform Section 4, Risk Assessment and the development
of locatlevel mitigation actions (seAppendix GMitigation Actions by Jurisdictjon

In order to update the 2IB Beltrami CountyMHMP, UMD consultaits worked in coordination wittthe
BeltramiCounty Emergency Management Directand members of the steering committee. The
updated plan includes not only new data documenting the types of hazards facBelhamiCounty
residents and emergency plannindfigials, but also new thinking about how to best address these
hazards.

OnJanuary 3, 201%-Spatial@UMDhosted a kickoff meeting online that was attended by the
BeltramiCounty Emergency Management Directdrhe webinar included a project overvieut,
Spatial@UMDbackground, the roles and responsibilities of the Emergency Management Director,
contents of theMHMP, planning process and projected timeline (see Appendix E for webinar slides).

OnJanuary 182019, BeltramiCounty issued a news release inviting public feedback and participation
for the BeltramiCounty MHMP update (for complete documentation, s&gpendix F: Public Outreach &
Engagement Documentatipn

A steering committee meeting took place dane 5, 2019atthe BeltramiCountyLaw Enforcement
Center in Bemidjiwhich included th&eltramiCounty MHMP steering committeand the UMD
planning team.The steering committee was provided with an overview of the purpose, process and
timeline for theBeltrami CountyMHMPupdate, as well as the role and responsibilities of steering
committee membersAppendix Brovides documentation of steering committee meeting summaries,
includinga list of invited stakeholdergarticipant signrin sheets and presentin slides.

Steeringcommittee members were engaged in providing feedback on plans and programs in place as
they relate to hazards facing the countand they discussed potential mitigation actions to be added to
the plan This information was used taform the development of mitigation strategies in the updated
plan.

On May 222020, members of the steering committee convened again with the UMD planning te&m
Zoom phone and video conferencinig conduct a revievef the risk assessment presented imetplan
Consultantdiscusgdthe draft mitigation action charts developed f&eltramiCounty andeach ofthe
city jurisdictions participating in the plan. Ség@pendix Eor a full meeting summary.

In order to provide opportunity for public inpuBeltrami County issued a second nevelease ort*

2020, inviting public review and feedback on the draft plan. The news release provided information on
where the plan could be viewed and comments submittdeSpatial@UMDhosted a webpage to post
the full drat BeltramiCounty MHMP, including excerpts of tiBeltramiCounty Master Mitigation

Action Chart, each of the jurisdictional mitigation action ctsarand an electronic feedback form
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Appendix Pprovides documentation of the public outreach for feedbackthe draft plan byBeltrami
County and jurisdictions. The public feedback period for the draft plan was open*fro@20to ** ,
2020, for a total of** days.

Table2. BeltramiCounty Hazard Mitigation Update Meetingand PublicOutreach

Meeting Type Date Location

Kickoff Webinar 1/3/2019 Hosted online byyMDin Duluth

News release inviting palic feedback and
participation

Public Outreach 1/18/2019

Steering BeltramiCounty Law Enforcement Center,
Committee 6/5/2019 Bemidji, MN

Steerlr!g 5/22/2020 Remote m_eetlng via Zoom phone and videa
Committee conferencing

PublicOutreach Public review period for draft plan

At the close othe public outreach periodhe UMD consultants worked with thBeltramiCounty
Emergency ManagemedrDirector and members of theteeringcommittee to incorporate comments
from the public into theMHMP.

For more information on the planning process, see sections 5 and 6.

2.3.2 Overview of Jurisdictional Participation

Throughoutthe planning proces®Beltrami County requested the participation of city representatives
for the provision of localevel information, review and feedback to the plan updafable3 provides an
overview of the participation of each city that toglart inthe Beltrami County MHMP update planning
process, with reference to the location of supporting documentation.

Table3. Jurisdictional Participation in Planning Process

Local Local
Mitigation g{gﬁ?ﬁ; Mitigation Planning Draft MHMP
Jurisdiction Survey, Action Chart TeamMtg. #2 Review
: TeamMtg. #1 : . .
(Appendix (Appendix E) Review (Appendix E)  (Appendix F)
K) (Section 5.3.9

Beltrami County X X X X
City of Bemidiji X X X X
City of Blackduck X X X
City of Funkley
City of Kelliher X X X
City of Solway
City of Tenstrike X X
City of Turtle River
City of Wilton X X
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This section offers a general overviewBHgltramiCounty to provide a basic understanding of the
characteristics of the community, such as the physical environment, population, and the location and
distribution of services.

Beltrami County is located in theorthwestern part of thestate. It borders Clearwater, Marshiand
Pennington Counties in the west, Hubbard and Cass Countig®isouth, Itasca and Koochiching
Counties in the east, and Lake of the Woasl Roseau Counties to the north. The county seat,
Bemidji, liesapproximately 230 miles north/northwest of thdinneapolis/St.Paul metropolitan area.

Theeight cities inBeltramiCounty areBemidji, Blackduck, Funkje Kelliher, Solway, Tenstrike, Turtle
River and WiltonParts of the Red LakeNationand Leech Lak&eservatiors arealso located in the
geographicbhoundary of thecounty.

Beltrami County is dominated by the education and health service industries. Trade/Transportation/
Utilitesarealsd AET O AT I DI T AT 00 T M B ADAIANTODSIOE AGHA TATUGB C
living below the poverty leves 18.5%, comparetb a10.246 average for the state of Minnesota.

During four different glacial periods several thousand years ago, Beltrami County was covered by ice
sheets that spread from centers northwest of Winnipegridg each advance, ice brought enormous
guantities of rock fragments, partly stones, but mostly finer material in the form of silt, sand, and clay.
When the ice melted it dropped the transported material, known as glacial till.

The soils and topography &eltrami County are derived from this glacial action. The glacial till is the
parent material that formed the soil. The action of the glaciers moving across the landscape, carving
out basins and depositing till created the complex of glacial morainesftrais the topography of
Beltrami County.

Soils in Beltrami County can be characterized by describing three different areas. The northern portion
of Beltrami was covered by glacial Lake Agassiz. The remnants of this lake can be seen as Upper and
Lower Red bke. The middle area of the county has clagmy soils resulting from organic materials.
There is hilly topography created by glacial moraines. Southern Beltrami is comprised of sand and
gravel soils typical of glacial moraines.

Beltrami County has a divee topography, gradually changing from rolling hills and lakes in the south
to flat, low areas in the north.

A continental divide separates the drainage between the lowest third of the county and the upper two
thirds. The area below this divide is a priamenity area, consisting of recreational lakes, mixed
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conifer and deciduous forests, and most of the developed uses in the county. This area drains to the
south and the Mississippi River.

Between the continental divide and Red Lake is generally flatteiaia, providing better land for
cultivation, agriculture and deciduous forests. North of Red Lake is a large, flat area of peat bog and
lowland coniferous forests. This area drains to the north and west, eventually heading to Hudson Bay.

The highest eleviion in the county, 1,486 feet above sea level, is located in section 10 of Buzzle
Township. The lowest elevation, 1,152 feet, is in the north where the Moose River flows out of the
county. Generally, the northern sector is confined to elevations belo@5l{8et and the southern
sector is at higher elevations.

Beltrami County contains numerous lakes, comprising over 116,000 acres i(Baitami County,
2014) The ounty contains portions of land locatewithin three major drainage basins: the Mississippi
River Basin flowing south towards the Gulf of Mexico, the Red River Basin flowing north towards
Hudson Bay, and the Great Lakes Basin flowing east into the Atlévitic PCA, rd.).

The eight major watersheds in Beltrami County are Rapid River, Roseau River, Thief River, Clearwater
River,Red Lake River, Upper/Lower Red Lake, Leech Lake River, and Mississippi River Headwaters
(Beltrami County, 2017)

Impaired waters are an increasing problem as Beltrami County has many rivecseskdthat are on

the Minnesota Pollution Control Agency Impaired Watksss, including the Clearwater River, Battle
River North Branch, Blackduck River, Darrigans Créfly Creek, Mud River, North Cormorant River,

I 8" OE k,Persy Ordek, Pike Creek, Sandy River, Shotley Brook, South Cormorant River, and
Mississippi RiveiMN PCA, 2018)Ympaired waters have become a priority ishieeause they do not

meet state water quality standards, they affect growth and health of communities and economies, and
the Clean Water Act has aandate requiring every state to address impairments. Impairmédatsd in
Beltrami County waters include Eolg mercury in fish tissue, eutrophicatioanddissolved oxygen

among otherdMN PCA, 2018)

Basic hydrography in Beltrami County is mappedFigure A- 1in Appendix A

Beltrami County's groungvater is primarily near the surface in glacial sand and gr&aed aquifers are
thick and yield large quantities of water. When these aquifers are near the land surface, they may be
vulnerable to contamination. Bedrock aquifers yiébw to moderate quantities of water in areas where
sand aquifers do not occyMN PCA, n.d.)

There are two groundater provincesn the county(atotal of six are found in MinnesofaA
groundwater province is defined as anea where tle characteristics of the groundhter system are
similar. The two provinces, Provingé and 5split the county in half with the boundary just south of
Red LakgBeltrami County, 2017)
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Groundwater sensitivity tgollution is measured by flow rate and soil permeability. For near surface
materials, areas with a high sensitivity to pollution are areas where it takes hours to a week for a
contaminant to reach the aquifer; areas with very low sensitivity to polluti@aaeas where it takes
months to years for a contaminant to reach the aquifer. For the bedrock aquifers, areas with a high
sensitivity to pollution are areas where it takes hours to months for a contaminant to reach the aquifer;
areas with verydw sensiivity to pollution areareas where it takes a century or more for a contaminant
to reach the aquifer. The buried sand and gravel aquifer is relatively shallow and has many areas of
moderate to high pollution sensitivity.

Figure A- 23in Appendix Anaps pollution sensitivity of neasurface materials from the transmission
time of water throughthree feet of soil andsevenfeet of surficial geology, to a depth of 10 feet from
the land surface.

Beltrami County contains gpoximately276 lakesWater coverapproximately551 square miles of the
county, or 18%. According to the Minnesota DNR, there are 39 bodies of water that are 500 acres or
larger(MN DNR, 2014)

The largest lake in Beltrami Qaty is Red Lake, with an area of around 427 square miles. It is the largest
freshwater lake completely within Minnesota. The two portions of the lake are often designated as
Upper Red Lake and Lower Red L&kMN DNR, 2013)

Three major rivers flow through Beltrami County: the Mississippi River, Clearwater River, and Roseau
River.The Mississippi River begins in Clearwater County directly west of Beltrami Cdiomting

eastward across the southern part of the coyirand is designated as a Minnesota State Water Trail by
the DNR. The Clearwater River flows briefly through the county near Buzzle and then 147 miles due
west until converging with the Red Lake River. The Roseau River cuts through a corner of theicounty
the north and then flows 214 miles northwest converging with the Red River in Mar(iibeDNR,

2013) Both the Clearwater and Roseau rivers are part of the Hudson Bay drainagéMasPCA, n.g.

Dams and levees are artificial barriers that have the ability to impound water, wastewater, or any liquid
material for the purpose of storage or control and are an important paBaframi# | OT QU8 O
infrastructure. Dams miatain lake levels and impound water for flood control, power production and
water supply. A complete listing of dams in the county is providetkible4.

Table4. Dams in Beltrami County

Blackduck Lake Township of Hines Blackduck River Unknown | Unknown
Buena Vista State MNDNRWiIldlife Turtle RivefTR Unknown Unknown
Forest 1

Erickson Lake MNDNR Gull River Unknown Unknown
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Forster Rice Paddse

Fox Lake

Knutson

Lake Bemid;ji

Little Turtle Lake
Moose River Project
Movil Lake

Mud River
Plantagenette Lake
Rabideau Lake

Teske Pond
Three Island Lake

Beltrami County Natural
Resource Department

MNDNR
USDAFS

Ottertail Power Co
MNDNR

WD of Red Lake

MNDNR

Red Lake Fisheries
Assoc

MNDNR
MNDNR

Teske, Grant
MNDNRTrails

Rustad Creek

Turtle RiverTR
Mississippi River
Mississippi River

Moose River

Turtle River

Mud River

North Turtle River

Clearwater River
Turtle Rver

Earth

Other
Stone
Gravity
Unknown
Earth
Gravity

Unknown

Unknown

Concrete,
Gravity

Unknown
Unknown

Other

Other

Other
Hydroelectric
Unknown
Flood Control
Other

Unknown

Unknown

Fish and
Wildlife Pond

Unknown
Unknown

Levees are used to increase cultivatioragriculture and to protecpopulation and structures from
floods.However, there are no levees in Beltrami County.

Wetlands cover a total area of 2,015 square miles in Beltrami CghtyDNR, 2019)mportant
benefits of wetlands includstorage area for excess water during flooding; filtering of sediments and
nutrients before they enter lakes, rivers and streamsd fish and wildlife habitatEPA, n.d.)

Wetlands in Beltrami County includgghttypes: bog, deep marshes, open water wetlands, seasonally
flooded basins, shallow marsheshirub swamps, wet meadows, and woodesamps Figure A- 1).

Invasive plants have spread throughout many wetlands in Minnesota. Tiplesés can take over entire
native communities and threaten wetland ecosystems. Zebra mussels, faucet snails, and starry
stonewort have been documented in Beltrami CouffN DNR, 2018)

Northern Minnesotas known for its seasons which contribute to the charm of the region. Each season
can be characterized substantially different.

Spring is characterized by warming temperatures. With snowfall melts and under certain conditions,
generally saturated soils arekcess precipitation, spring riverine flooding results.

Summer brings warm, humid weather. The primary source of precipitation in summer months is
derived from convection systems that deliver higitensity, short duration rainfall over limited areas.
Thes types of storms can also generate hail. When these thunderstorms occur over a large enough
area, overland flash flooding can occur. Similarly low level tornadoes are common in the summer
months with activity similar to severe thunder storms.
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Fall experiaces cooling temperatures transitioning into winter.
Winter is markedly colder than the other seasons, typically with deep snow conditions.

Drought, lack of precipitation over a long period that results in drier than normal soil conditions, lower
than normal surface water levels, and slower rates of groundwater recharge may occur in all seasons.

- ET 1 A oim&@di$clrrently changing in ways that are pushing us to adapt to weather patterns and
extreme events that pose major threate pur health, homes, environment and livelihoods. These

events cost our state millions in property loss, damaged infrastructure, disrupted business, medical care
and support services, and put residents and responders at risk. Understanding how our wgather
changing now and into the future will help planners and decisitakers in emergency management

and supporting fields extend our progress in climate adaptation and lead to more resilient communities
(MDH, 2018)

The NationalClimate Assessment suggests that infrastructure planning (particularly water resources

standards and asset management and rehabilitation of critical and agiaigitfes, emphasizing

£l AGEAET EOURh OA AGeofydkbkdsUeh al. 2014 OAOEIT EAT AUo

Federal, state, and tribal governments are increasingly integrating climate change adaptation into

existing decisioamaking, planningpr infrastructureimprovement processefGeorgakakos, et al.,

2014) Definite predictions are difficult to make, as changes may vary depending on geographical

location, even within Minnesota. Intense study of these topicaigaing.

yr 1 6¢c6060 woxnh OEA -ET1TAOI OA $APAOCOI AT O T &£ (AATI O
for Climate & Health Impacts iNorthwestMinnesota: Emergency Management Considerations for
HSEMRegio88 6 4 EEO OADIT OO E O linhate Arofile fEpokts p@oduced r@achge AOOOT |
the six HSEM regions in the state for reference to climate change projection data, impacts, and

considerations for emergency management and preparedness professionals in this HSEM region.

Over50 years of storm data on record document that Minnesota has experienced an increase in the
number and strength of weatherelated natural disasters, particularly those related to rising
temperatures and heavy downpours.

According to the 2015 Minnesotaa@ther Almanac,

During the three most recent decades, the Minnesota climate has shown some very significant
OOAT AdGh All 1T &£ xEEAE EAOA EAA T AT U TAOAOOAAI A
changes are: (1) warmer temperatures, especiallyngailypyum temperatures, more weighted to

winter than any other season; (2) increased frequency of high dew points, especially notable in
mid- to late summer as they push the Heat Index values beyond 100°F; and (3) greater annual

Page [19



precipitation, with a profaw increase in the contribution from intetieaderstormgSeeley M. ,
2015)

Temperature and precipitation projections below are taken from the Minnesota Department of Health
Region3profile. AppendixX provides the full MDHbrofile for RegiorB8, which include®eltramiCounty.
The information in this report was used to help inform the updated risk assessments in Segtiisid
Assessment of this plan for natural hazards and their relationship to climate change.

There has been an increase in winter and summer temperatures. Our average winter lows are rising
rapidly, and our coldest days of winter are now warmer than we have ever recorded. In fact,
Minnesota winters are warming nearly 13 times faster than ouressmifhe continued rise in

winter temperatures will result in less snow pack, which will increase chances for
grassland/wildfires as well as drought. The warmer winter temperatures will also have major
consequences for our ecosystems, including nativie\aasive species, whose growth, migration,

and reproduction are tied to climate cues. The increase in Lyme disease across Minnesota is also
likely influenced in part by the loss of our historical winters, due to a lorgandifieeriod for

ticks. Freez¢haw cycles are likely to increase as well, damaging roads, power lines, and causing
hazardous travel conditions. By raightury our average sumnieghs will also see a substantial

rise, coupled with an increase in more severe, prolonged heat wavas thattribute to drought

and wildfires and pose a serious health threat, particularly to children and $¢Didr2018)

There has been an increase in total average as well as heavy precipitation eveongjewith |

periods of intervening dry spells. Our historical rainfall patterns have changed substantially, giving
OEOA O1T 1 AOCAOh i1 OA £EOAN Odenstly rathaugetetwoik kds DT 0008
captured anearly foufEl 1 A E1 A O-DA @eriddst sidek theQydar 2000, compared to

the previous three decades. Extreme rainfall events increase the probability ofleisdster

flooding. However, there is also an increased probability that fyenticty heavy downpours will

be separated irinhe by longer dry spells, particularly during the late growing season. Over the past
AAT 6O60Uh OEA -EAxAOO EAOT 80 AoPAOEAT AAA A OECI
average number of days without precipitation is projected to increaséututbgleading

Minnesota climate experts state with moderat¢o-high confidence that drought severity,

coverage, and duration are likely to increase in the state. Modeling future precipitation amounts

and patterns is less straigfdrward compared ttemperature. Some climate models do a better

job than others representing rainfall for the Midwest, and available data sources only provide

average estimates on a monthly scale, masking the spikes in extremes that trigger flood and

drought disaster@VIDH, 2018)

Bemidijiis the largest city in Beltrami Cotynand the designated county seflt).S. Census Bureau,
2010) Thee areeight cities and 42 townships within the coungBeltrami County, n.d.)
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Table5 summarizeghe population by community according to the 2010 U.S. CenbBigure 1shows
BeltramiCounty populatiordensity bycensus block.

Table5. Bdtrami County Population by Community, 2@

Alaska Township 217 0.49
Battle Township 46 0.1
Bemidiji 13,431 30.22
Bemidji Township 3,134 7.05
Benville Township 86 0.19
Birch Township 118 0.27
Blackduck 785 1.7
Brook Lake UT 233 0.52
Buzzle Township 310 0.7
Cormant Township 158 0.36
Durand Township 209 0.47
Eckles Township 1,516 341
Frohn Township 1,433 3.22
Funkley 5 0.01
%ﬂs\ﬁ'ey 2,029 4.57
Hagali Township 372 0.84
Hamre Township 13 0.03
Hines Township 689 1.55
Hornet Township 232 0.52
Jones Township 277 0.62
Kelliher 262 0.59
Kelliher Township 130 0.29
Lammers Township 592 1.33
Langor Township 213 0.48
Lee Township 51 0.11
Liberty Township 730 1.64
Lower Red Lake UT 5,790 13.03
¥§£L§§sge 104 0.23
Minnie Township 26 0.06
Moose Lake Townshif 226 0.51
Nebish Township 290 0.65
North Beltrami UT 34 0.08
Northern Township 4,657 10.48
O'Brien Township 58 0.13
Port Hope Township 673 1.51
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Quiring Township 70 0.16

Roosevelt Township 225 0.51
Shooks Township 189 0.43
Shotley Township 35 0.08
Shotley Brook UT 25 0.06
Solway 96 0.22
=i s oz
Steenerson Township 23 0.05
Sugar Bush Township 247 0.56
Summit Township 251 0.56
Taylor Township 104 0.23
Ten Lake Township 1,026 2.31
Tenstrike 201 0.45
Turtle Lake Township 1,195 2.69
Turtle River 77 0.17
Turtle River Township 1,085 2.44
Upper Red Lake UT 14 0.03
Waskish Township 118 0.27
Wilton 204 0.46
Woodrow Township 73 0.16
Total 44,442

Source: U.S. Census Bureaui020

Population growth trends have an important influence on the needs and demands of a variety of
services such as transportation, law enforcement and emergency response. An understanding of
populationtrends and location of population concentrations is important for making projections
regarding potential impacts in the event of a disaster.

In 20D, Beltrami County had population of44,442 averaging 17.7 persons per square mile of land

area(U.S. Census Bureau, 201Bemidiji, the largest city in the county and the county seat, had a

population 0f13,43XU.S. Census Bureau, 2010)

"Al OOAT E #1 O1 QU8 O DI Ol A S betwderd199D @Gnll A0AE andlriskd A OAAOE
another 12.1% from 2000 to 2010. Historically, the population of Beltrami County has increased

significantly. Since 1940, the population has increabgd0.2%Table6 below shows the population

change in Beltrami County between 1940 and 2(dpulation change by township from 2000 to 2010
is mapped iMppendix A

Table6. Beltrami County Population Change (192010)
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26,107 | 24,962 @ 23,425 26,373 | 30,982 | 34,384 39,650 44,442 | +70.2%  +12.1%

Source: Population.us

In2015" A1 OOAIT E #1 O1 Oud O pPi bdI AGET 1T xAO DPOI HadhlAOAA

7below shows population projections for Beltrami County until 2050.

Table7. Beltrami CountyPopulation Projections (2018050)

Projected
2015 2020 2025 2030 2035 2040 2045 2050 Change
20152050

46,169 | 47,604 @ 48,723
Source: Minnesota State Demografénter, Minnesota Planning, 2017

49526 50,158 = 50,604 50,930 51,270 11%
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Figure 1. BeltramiCounty Populationby Census Blo¢k010

BeltramiCounty MultiHazard Mitigation Plan, 220

Ly bl
L R L
e 'J.. |

-
-

n:?

R E IR K

'ower/Red/l'ake
0 y
1-15 /5 //
1 16-50 — e
B s1-125 Nemlhk ¢
B 125 - 350 - [y B
B 351 -674 o L3 .
Tribal Government 0 % ,lf“f;'-ll;“ ;
ol E P
il =g
Rl B 2
. § ~ a'l =) I
ey MEXE
i N |
| Solwayl w8 : 7
Loy ' 8 - T - ”
REE Byl lleeehrl¥ak
_...:‘Mlﬁ?ss'ppm 0 1l &
['. \ g = /
Data Source: 2010 U.S. Census -

Page P4



The degree to whicla person is vulnerable to the impacts of a hazard depends on how well he/she is

able to react before, during, and after a hazardous evé&he Centers for Disease Control and

Prevention (CDC) Agency for To8abstances & Disease RegistiTSDRYefinessocial vulnerability

asO #he resilience of communities when confronted by external stresses on human health, stresses

such as natural or humacaused disasters, or disease outbreaf@018) These stressors now

increasngly include the more extreme weather events and longeA Oi EI PAAOO 1T £ -EIT 1T AO
changing climate.

Reducing social vulnerability can decrease both humdfesng and economic loss. The ATSBRBcial
Vulnerability IndeXSVI) uses U.S.e@sus variablestdhe tract-level to help local officials identify
communities that may need support in preparing for hazasdsecovering from disasteCertain social
conditions, such as high poverty, low percentage of vehicle access, or crowded households can increase
A ATT1 01 EOUBO TIDR2018)001 T AOAAEIT EOU

The ATSDR SVI ranks census tracts on 15 social factors which are grouped into four fredores) (

Table8. Saial Vulnerability Index (SVI) Variables

Proportion individuals below poverty level

Proportion civilians unemployed 16+yrs

Per capita income in 1999

Proportion persons with no high school diploma 25+yrs
Proportion persons 65 years or older

Proportion persons 17 years or younger

Proportion persons with disability 5+yrs

Proportion singleparent HH with children under 18 yrs
Proportion minority

Proportionpersons 5+yrs who speak English less than ‘well'
Proportion housing with 10+units

Proportion mobile home

Proportion HH with more people than rooms

Proportion HH with no vehicle access

Proportion of persons who are in institution& noninstitutional
group quarters

Socioeconomic Status

HouseholdComposition &

Disability

Minority Status & Language

Housing & Transportation

=4 —a-—8_98_98_9_9._24._-4_-9_9a _2._2_-4._-2

Source(CDC, 2019)

Cersus tracts within Minnesota wemanked and given agrcentile value from 0 to 1, with higher values
indicating greater vulnerabilityTheme-specific percentile rankigs were generated by summing the
percentiles of the variables comprising each theme and ordering the summed percentiles for each
theme. For more informatiorabout the SVI methodologyvisithttps://svi.cdc.gov/ A mapof each SVI
theme forBeltrami Countyis displayed ifrigure?2.
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Figure2. 2016 SVI Themes, ranked by percentile against all MN census tracts, Beltrami County

Socioeconomic Status SVI Household Composition & Disability SVI

Housing & Transportation SVI

Kelliner
°

Funkley

S Blackduck
.—_t\_/‘;TmStije
Turtle River

y thton d)i

Percentile Ranking of MN Census Tract
[ ]<2 I <6 M <1 American Indian Reservation
<4 M <8

(Greater values denote greater vulnerability) Source: CDC ATSDR 2016 SVI
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BeltramiCounty is dominated byhe education anchealth service industrie§ rade/Transportatior!
Utilitesare alsd AET O AT I DI T AT OO0 1T £ OEA Al 01 OusoO AATTiius
The number of jobs in the countgse byl3% between 208 and 20B. Table9 provides @ overview of

the annual average employmeilty major industry sector iBeltramiCounty.

Table9. Annual Average Employment by Major Industry SectBeltramiCounty

Natural Resurces and Mining 63 143
Construction 1117 1,332
Manufacturing 1,237 1,017
Eﬁi?ii,sﬂansportanon, 3.082 4.140
Information 407 354
Financial Activities 521 538
g;c;t/eiszlsonal /Business 765 687
E:l:\;?ggn and Health 5,508 6,803
Leisure and Hospitality 1,916 2,462
Public Administration 1661 1994
Other Services 558 456
Total Number of Jobs: 17,737 20,018

Source: Minnesota Dept. of Employment and Economic Developlontdata discrepancies
between segment values andais existdue to data suppression for confidentiality.

According to the 204-2018 American Community Survefjve-yearestimates, the median household

income inBeltramiCounty was 87,410compared to a Minnesota average d&411 The percent of

thecod OUG O DBI POI AGET 1T 1 E OE188», dokpaiedo a BB av@dgdidrmOU 1 AOA
state of Minnesota.

Criticalinfrastructureare among the most important assets of a community. While the purpose of
theseinfrastrudure differ in nature, their continued operations are integral to the health, safety,
economic, and cultural welbeing of the residents dBeltrami County

Criticalinfrastructurehave been identified based on FEMA guideliftEMA, 2013s well as input
from Beltrami County Criticalinfrastructurehave been classified iatthe following groupsemergency
and shelter facilitiesinfrastructuresystems;high potential lossstructures, and significantounty
assets For he complete list of criticklnfrastructurein Beltrami County seeAppendix B
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Emergency and sheltdacilities are vital to the health and welfare of entire populations, providing
services and functions essential tommunities, especially during and after a disaseEMA)
Emergency and shelter facilitiescludehealthcare facilities, emergency servicesacuation
centers/shelters, andchools yhich areoften used a evacuation centershelters).

Figure A-5andFigure A- 6 displaythe locations of the emergency and shelter facilities witBi@ltrami
County.

Beltrami County is serviced by Sanford Bemidgdital Center, which is located in Bemidji as well as
having other clinics in Kelliher and Blackduck. The Bemidji Ambulance service operates in the county
respondingto over 4,200 calls per yeakdditionally, there are two clinics specializing in behasior

health and mental support, both of which are located in Bemidji. Five nursing homes and four assisted
living facilities provié senior care and aid to individualeeding dayto-day supervisionThe majority

of these facilities are in Bemidji with nungi homes in Blackduck arielliher.

The" AT OOAIT E #1 GfiteptdvidesHalv@rEofEdRted thioughout treunty. Locded in
Bemidiji, the County Shéif provides professional servicgthrough field patrol éputies, criminal
investigators, civil process ofers, 911 communications officers, bailiffs, corrections officers, records
technicians, boat and snowmobile patrol officers, and emergency manageifigeitrami County,

2014) There are additional police departments in Bemigljid Blackduck Leech Lake Tribal Police
Department has a cooperative law enforcement agreement with Beltrami County for the shared
jurisdiction for the reservation boundary in Beltrami County.

Beltrami Couny is also patrolled by 31 officers of the Minnesota State Patrol, primarily for traffic
enforcement and highway safety on the stateink highwaysystem as well as providing statewide law
enforcement. Beltrami County is served by the 3200 disthietadquatered inThief River Falls

The one Emergency Operatis#t AT OAO ET " Al OOAT E #1 01 060U EO 11 AAOQGAA
Office in Bemidiji. Duties of the EOC include, but are not limited to, hazard response coordination,

volunteer help, communicabn with government agencies on all levels, and the production of

information suitable for public viewing and education.

Structure fires are served by local fire districts and fireatépents. Each district is responsible for fires
within their district boundaries; twever, they canvork together on larger firedire departments are
located in Bemidji, Blackduck, Kelliheklaska Townshipand Solway.

These local resources work with other regional, statewide, and federal assetevme support.
Bemidiji is the site for many of these regional assets, such as an air ambulance base, regional MN DNR

Page 8



offices, and the regional FBI offices. It should also be noted the neighboring and overlapping
jurisdictions, such as thieeech Lakeand Red LakeTribal Governmentshave responsibilities for law
enforcement, EMS, anfire within thecounty.

Figure3shows fire response drive times from fire stations in Beltrami County. These drive times are
created using data frorEO OEuSin@ss Analysind running theArcGIS Network Analysgxtension The

user may note discrepancies between MnDOT road data arghtap; Network Analyst requires a
seamlesslyconnected data source in order to perform the calculations for drive tinwagch Business
Analyst provides but MnDOT does not. The Business Analyst data was used for this reason. According
to this model,all residentsin the county are withid5minutes of a fire department.

The Bemdlji Public School District is made up of eight elementary schools, a middle school, two high
schools ad five additional academic programs providing education and resources to 5,081 students.
Blackduck School District consists of an elementary and higlbador 620 students. Both schools are
located in BlackduckCass LakéBena School District and Gryglaatzke School District serve Beltrami
County in the SE and NW corners.

FEMA and the American Red Cross have design2éddcilities withinBeltramiCaunty as shelters to
be used in the event of an issued evacuati®ohools, churches and government buildings make up a
majority of these shelters. Fourteesf the shelters are located Bemidjiwith others located in alll

other major towns in the county.
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Figure3. Response Tinsfrom Fire Stations, Beltran@ounty
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Infrastructure systems include the transportation systems and utility systesmish arefundamental to
the functioning of commurties. Theg systems allow for emergency facilities to operate and connect
to residents; hey are the lifelines for communities.

The infrastructure of transportation systems facilitates the movement of individugdeds, and
servicesFigure A- 8 displaysBeltrami# | O1 t€atspoQation systems.

The primary roadways in Beltrami County are MN Stdighway 89 in the northwest of the county and
continuing southto Wilton. US Highway 2 intersects Bemidjs it passes across theushwest corner of
the county.USHighway 71 passes from Bemidji towards Blackduck where it meets up with MN State
Highway 72, which runs nortkouth in easérn Beltrami County.

The Minnesota Department of Transportation usesiadtional classification to group the streets and
highways into classes or systems accaglto the character of servidbey are intended to provide.
TablelOlists the total miles of road for each route system within Beltrami @gu

Tablel0. Road Miles by Route System

County Road 246
County State Aid Highway (CSAF 464
MN Highway 168
Municipal 100
Municipal State Aid Street (MSAS 18
National Forest Road 242
Private Rod-Public Access 56
Ramp or Connector 5
State Forest Road 87
State Park Road 3
Township Road 833
Tribal Road 258
Unorganized Territory Road 122
US Highway 85
Total 2,687

Source: (MnDOT, 2012)

The Beltrami County Highway Department is responsibletfe survey, design, construction,
inspection, maintenance and repair of the Beltrami County road and bridge system which consists of
the 465 CSAH miles, 255 county road miles, and 127 bridges.

The one railway in Beltrami County passes througlmig and Solway in the southwest corner of the
county. The railway is operated by the Grand Forks subdivision of the Twin Cities BNSF.
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This plan only references navigable waterways which are included in the U.S. Department of

TransporA OET T 7" OOAAO 1T £ 40AT OPT OOAOCEIT 30OAOEOOEAOGS

AAEET EOETT T &£ 1T AOECAAT A xAOAOxAUO EO AAEET AA AU

subject to the ebb and flow of the tide and/or are presentgd, or have been used in the past, or may
AA OOOCAADPOEAI A &£ O OOA O 0O0AColmiFederal Réglidkiang) O A O A
n.d.). According to this definition, there are no navigable waters in Beltrami Caunty

There are two public airports in Beltrami County; Bemidji Regidtirgdort (located west of downtown
Bemidji), and WaskisMunicipal Airport(located south of Waskishin addition, the Moberg Air Base
Seaplane Basdocated one mile south @emidji Regional Airport, is a privatelgwnedseaplane base
available to the public.

The infrastructure of utility system networks facilitates the process of providing essential utilities to
consumers. A map of the major utilitieggems inBeltrami Countyis displayed ifrigure A- 9.

According to data from the Minnesota Pollution Control Agernityere areninewastewater facilities in
Beltrami County.The local geernments of Bemidiji, Blackdik and Kelliheown and operate plants in
their respective citiesseveral other private companies own and operate the other facilities.

Fifteenelectric substations and numerous electric lines are located in Beltrami County, operated by the
Otter Tail Power Company, Minnkota Power Corporation, Inc., and Xcel Energy.

There are several pipelines crossing the county which carry natural gas, petroleum and crude oil. The
pipelines are operated by Enbridge and the Great Lakes Gas Transmission Company.

There is one power plant in Beltrami County, Solway CT, owned by Otter Tail Power Co.

Established in 2004, the Allied Radio Matrix for Emergency Response (ARMER) Program, administered
in coordination with the Minnesota Statewide Radio Board,mages the implementation of a 700/800
megahertz (MHz) shared digital trunked radio communication system capable of servicing the radio
communication needs of every public safety entity operating in Minnesota (MN Department of Public
Safety, n.d.). There areight ARMER towers in Beltrami County.

High potential loss structures are structures which would have a high loss or negative impact on the
community if they were damaged or destroyed (FEMA). These structures indamhs, levees, and
facilities storing hazardous material8. map displaying the lo¢ens of these structures is figure A-

10.
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As previously mentioned in section 3.4.4, there dBelams and no levees BeltramiCounty.

Hazardous materials facilities contain extremely hazardous materials that would threaten the public if
released. The inventory of these facilities in Beltrami County includes those required to regisie

the EPA due to the type and quantity of hazardous materials being stored or produced at the facility.
There is one such facility in the county, located north of Blackduck.

Significant county assets include larger empérs which represent a primary economic sector of a
community; buildings of government services deemed to be significant; and cultural or historic assets
that are deemed important to a community. An inventory®éltrami# 1 O ybiicaht county
assetsare listed inAppendix B

While every employer is an important asset to a community, the losispuption of certain employers,
or the primary economic sedr of a community, will have a large negative impact on the respective
communities. Twenty of theseemployers were identified iBeltrami County

Government buildings deemed significant is at the discretion of the communities, but often include
government service centers and the county court house. Preshomentioned government emergency
services (police and fire) and schools are not included in this list.

Cultural resources are cultural or historic assets that are unique or irreplaceable, or any asset that is
important to a canmunity. Elevencultural resourcefave been identified in the countgix buildings,
two districts, one object, and two structures.

BeltramiCountycoversa total of3,056 square miled.and coveiin the countyis characterizedby a
regionally typical mix of deciduous, coniferous, and wetland vegetation. Upland forest cover is more
prominent in the southern sector of the county below Red Lake. Conversely, wetlands and lowland
forests dominate much of the northersection of the ounty above the lake.

In 207, there were 583 farmis the county, coverind.68,667acres.Of this farming land4 ™46 is

cropland 22% is pasturelan®1% is woodland, and8 A OA OO E Othekd BAentbeEBIA A A O
farms in the countyncreasedby 2% between 2@2and 2A7, while thenumber ofacresfarmed

decreasedy ™0. The average size efichfarm decreasedby 8%(Census of Agriculture, 2017)

According to Minnesota DNR datehe number of feedlots iBeltramiCounty is87. Feedlots in
BeltramiCounty are mapped iRigure A- 22in Appendix A
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Land ownership categories from the 200BS. Geological SurvegAP(Gap Analysis Progranaye
shown inFigure A- 12(Appendx A:BeltramiCounty Maps Land cover isnapped inFigure A- 11

Beltrami Countybuilding-specificdata was sourced from the parcel tax databases and parcel polygon
data included building valuationsd occupancy class. Structure values for each parcel were
aggregated within each parcel and assigned to the parcel centroid point. Records were aggregated to
the relevant census administrative boundaries for the flood hazard analysis. This process aigegro
total facility replacement costs and total building exposure by general occupancy class (defined by
Hazus tools). The total estimated building exposureBeitramiCounty is shown iffable1l

Tablel1. BeltramiCounty Total Building Exposure

Residential 22,950  $2,159,583,46:
Commercial 222 $90,047,446
Other 4,036 $230,886,458
Total 27,208 $2,480,517,367
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The goal of mitigation is to reduce or eliminate the future impacts of a hattstcouldinclude loss of

life, property damage, disruption to local and regional economies, and the expenditure of public and
private fundsfor recovery. Sound mitjation practices must be based on sound risk assessment. A risk
assessment involves quantifying the potential loss resulting from a disaster by assessing the
vulnerability of buildings, infrastructure and people.

Basing risk assessments on the best infotibia available is important in developing mitigation actions
that benefit communities. Geographic Information System (GIS) tools are not only helpful in producing
maps, but they also show structures at risk and may determine damage estimates for poteat&id
scenarios. MN Homeland Security and Emergency Management (HSEM) mitigation staff encourages
the use of GIS tools in risk assessments because they pradleant and visuahformation to use in

the risk assessment process.

Thisassessment identiés the characteristics and potential consequences of a disaster, how much of

the community could be affected by a disaster, and the impact on community assets. A risk assessment
consists of three components hazard identification and prioritization, rigirofile, and vulnerability

profile.

The cornerstone of the risk assessment is identification of the hazards that affect jurisdictions. To
facilitate the planning process, several sources wargloyed to ensure that the natural hazards are
identified prior to assessment.

. AOOOA1T EAUAOAO AOA EAAT OH4zEd ldentfidatioOdndRisk %- | DOAI EA
Assessmenyg A Cornerstone of the National Mitigation Strategy Al OT  E IRA. FEMAREyion ( )
V developed a list based on state mitigation plans in the regi@tlel12lists the natural hazards

included in the 202 Minnesota State Hazard Mitigation Plan.

Tablel2. FEMA MHIRA Natural Hazards in the 20D Minnesota State Hazard Mitigation Plan

Flooding Halil Drought
Dam/Levee Failure Lightning Extreme Heat
Wildfire* Winter Storms Extreme Cold
Windstorms “Eﬂrl?j;(l)igg_sandsl|des/ Earthquakes
Tornadoes Land Subsidene Coastal Erosion

(Sinkholes & Karst) & Flooding
*Addressed in the State Mitigation Plan because Minnesota is a fie@sted state compared to other states in Region V.
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As part of the plan update process, thearing committee reviewed, updated, and prioritized the
hazards faced by residents BeltramiCounty, updatel the existing mitigation actions published in the
2013 MHMP, and proposd new mitigation actions.

To engage in thiprocessthe committee drew on a number of data sources. First, the committee
examined the hazards identified the 2003 MHMP(Table13. The natural hazards that pose risk to
Beltrami County were discussed and adjustedrédlect the definitions of natural hazards used in the
2019 Minnesota State Hazard Mitigation Plafihis was done in order to assure that the risks faced by
BeltramiCounty were categorized the same way as the ptyonazards established by the State of
Minnesota.

Tablel3. Natural hazards identified in the 2@ BeltramiCounty Multi-Hazard Mitigation Plan

Flooding | Wildfire | Severe Summer Weather Severe Winter Weather

While thefocus of thisMHMPis on natural hazards, planning took place with the understanding that
many nonnatural hazards could occur as a result of natural disasters (i.e. disruption in electrical service
due to freezing rain causing problems for both itjilcorporations and vulnerable populations

dependent on electricity for heat).

This plan draws on a variety of data sources including the State of Minnesota and Homeland Security
Emergency Management Critical Infrastructure Strategy for the State of MheOA j WoX dqh & %- !
Local Mitigation Planning Hovto Guide Integrating Manmade Hazards into Mitigation Planning (2003),

and the State of Minnesota MuHliHazards Identification Risk Assessment

Theprioritization of hazards for th&eltramiCounty MHMP updte Tablel4was based upon group
review and discussion of the natural hazards that pose risk to the calurtyg the MHMP kicloff
steering committee meeting on June 5, 201k the review of each hazard, the growas asked to
consider if the rik to severe natural hazaschad increased or decreased since the last plaohif this
affected their priority level to mitigate against that hazartihe group agreed that since the 2013 plan
their prioritization of hazards had not chandeSevere winter storms, severe summer storms and
wildfire continued to be high priority hazards to address as in 2Btb®&ding continued to be of
moderate priority. Natural hazards not addressed in the last plan but discussed were erosion/landslides,
extreme heat and extreme cold, deemed to be of moderate priority, and drought and dam failure,
deemed to be of low priorityAppendiXe, Steering Committee Meetingsvides the planning team
discussion notes from the June 5, 2019 meeting.
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Tablel4. Prioritization of Hazards for Beltrami County

Severe Winter Storms
(Blizzards, Heavy Snow, High

Ice Storms)

Severe Summer Storms

(Lightning, Hailstorms, High
Windstorms, Tornadoes)

Wildfire High
Flash Floding & Riverine Moderate
Flood

Erosion/Landlides Moderate
Extreme Heat/Extreme Moderate
Cold

Drought Low
Dam Failure Low

Jurisdictions in Beltrami County have varying vulnerabilities to and concerns aboatim their
communities. Interviews with jurisdictional representatives in addition to the Local Mitigation Survey
resulted in some specific concerns. Participants were asked to provide feedback on how they felt
vulnerability to natural hazards had eithancreased (due to changes such as development) or
decreased (due to local mitigation efforts) over the past five years. Following is an overview of
responses related to noted local vulnerabilities (ggmendix Kor the full Local Mitigation Survey
Repat). This information was used to help tie local vulnerability back to the exposure of people,
buildings, infrastructure and the environment to the natural hazards listebaible14, and to assist

local governments in developmeiatf related local mitigation actions. Cities not listed did not note any
change in risk or local vulnerability to hazard events.

Beltrami County

9 Construction in fire prone aregyapid development in the southern part of the county,
especially for residentl areasAdditional peoplearemoving into forested areas.

City of Bemidji

1 Residential construction has significantly increased the number and location of new housing.
This has increased the need fanergency shelters and notice®ver the past fivgrears, a total
of 166 new homes were constructed within the Greater Bemidji Area. A majority of these new
homes are built on the outskirts of theity within the north woods, which could be potentially
prone to wildfires.
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City of Blackduck

1 We have aew Dollar General and additional singfamily housingwhich hascreated more
show removal and storage on Brandl and Union All@ag and blocking culvertsTwo new
apartment buildings increased impermeable surfaoe Oscar Ave and additional vehicle
traffic will force thecity to widen and improve the road which is currently a rural section.

The risk assessments identify the characteristics and potential consequences of a disaster, how much of
the community could b affected by a disaster, and the impact on community assets. A risk assessment
consists othree component® hazard identification, risk pra#, and vulnerability profile.

The risk analysis step in this assessment quanttfiesisk tothe population, infrastructureand
economy of the community. Hazards that can be geayghically identified (wilfires, windstorms,
tornadoes, hail, floods) were mapped.

&%- 160 (AUOO OiT1 ET ! OA') 3 xAOraQ®% dnAual@iancAffoddE A OA
and for general asset assessment. Hazus also genéadgregated loss estimates for the entire

county due to a 1% annual chance flood. Aggregatentory loss estimates, which include building

stock analysis, are based upon tagsumption that building stock is evenly distributed across each

census block. Therefore, it is possible that overestimates of damage will occur in some areas while
underestimates will occur in other areas. With this in mind, total losses tend to be meltmble over

larger geographic areas (groups of many blocks) than for individual census blocks. It is important to

note that Hazus is not intended to be a substitute for detailed engineering studies.

Historicalstorm data was compiled from thiational Centers for Environmental InformatiofiNCEl).
NCElrecords are estimates of damage reported to the National Weather Se(MeéS)from various

local, stateand federal sources. However, these estimates are often preliminary in nature and may not
match the final assessment of economic and propertyséssrelated to given weather events.

The NEldata included events iBeltramiCounty betveen 1%0and2019 However, some weather
event categories only had availaldata going back td996 No records before B® were available. A
summary table of events related to each hazéyge is included in the hazard profile sections that
follow. A ful table listing all events, including additional details, is includedppendix CNCElhazard
categories used in this plan are listedliable15

Tablel5. National Centers for Environmantal InformationHistorical Hazards

Tornado Hail
Thunderstorm Wind Flood/Flash Flood
Winter Weathef Winter Storm/Blizzard| Cold/Wind Chill
Excessive Heat/Heat Lightning
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4.1.6 FEMADeclaredDisasters
Another historical perspective isdved fom FEMAdeclared disastersSixteenmajor disasteandtwo
emergencydeclarations irBeltramiCounty have been madirough 2019 (Figure4).

Figure4. FEMA Disaster Declarations by County

Tablel6and Table17show thedetails of the
disasters including payments for Public
Assistance (PA) and Individual Assistance (1A),
listed unde the flooding and severe storm
profiles. No declarations were made for the
other storms listed in the NEldatabase.
Reviewing the federal payments for damages
from the declared disasters is a way of
correlating the impact from the NElreport.

Tablel6. FEMA-Declared Major Disasters iBeltramiCounty (1%3-2019)

Total PA
: Total PA : o
Declaration : Obligated o Individual
Date and Incident Obligated by by FEMA for HEIEHE! Assistance in
Incident FEMA for y Assistance in

Disaster Period . . Disaster in : Beltrami
Disaster in . Minnesota
Number Beltrami County

Minnesota County

Severe Storms,
Tornadces
. - 9/5/2018 6/15/201& Yes, amount
St_ralght-Llne DR4390 2/12/2018 $21,622,657 unknown None None
Winds,
Flooding
Severe Storms,
Straight-Line
Winds, 7/21/2014 | 6/11/2014 Yes, amount
Flooding, DR4182 = 7112014 | A068LI0L L known None None
Landslides,
Mudslides
Severe Storms,| 5/10/2011 3/16/201% Yes, amount
Flooding DR-1982 5/25/2011 $20,249,390 unknown None None
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Incident

Declaration
Date and
Disaster

Incident

BeltramiCounty MultitHazard Mitigation Plan, 220

Total PA
Obligated by
FEMA for
Disaster in
Minnesota

Total PA
Obligated
by FEMA for
Disaster in
Beltrami

Individual
Assistance in
Minnesota

Individual
Assistance in
Beltrami
County

Severe Storms, 4/9/2009 3/16/2009 Yes, amount
Flooding DR1830 | 5/22/2009 @ >2%675993" i own None None
ﬁﬁ) \gzrii;torms, 6/14/2002 6/9/2002z $26.435 703 Yes, amount| Yes, amount | Yes, amount
' DR1419 6/28/2002 ' ' unknown unknown unknown
Tornadoes
Severe Winter
Storms, 5/16/2001 | 3/23/200% $36.227 572 Yes, amount| Yes, amount | Yes, amount
Flooding, DR-1370 7/3/2001 S unknown unknown unknown
Tornadoes
\?ve;:]/z;eStorms, 7/28/1999 714/199% $11.679 939 Yes, amount| Yes, amount = Yes, amount
) DR1283 8/2/1999 ' ' unknown unknown unknown
Flooding
Severe
Flooding, High 4/8/1997 3/21/199% | Yes, amouh | Yes, amount Yes, amount None
Winds, Severe DR1175 5/24/1997 unknown unknown unknown
Storms
Severe Winter 1/16/1997 1/3/199% Yes, amount | Yes, amount None None
Storms DR1158 2/3/1997 unknown unknown
Flooding, 6/1/1996 3/14/199¢ | Yes, amount| Yes, anount None None
Severe Storms DR-1116 6/17/1996 unknown unknown
Severe
Thunderstorms,
Winds, 8/18/1995 7/9/199% Yes, amount | Yes, amount None None
Flooding, DR-1064 7/14/1995 unknown unknown
Tornadoes,
Heat
?g:’f;giteosrms 8/6/1987  7/20/198% | Yes,amount Yes,amount | None
. ’ DR797 8/5/1987 unknown unknown
Flooding
Severestorms, 7/17/1975 Yes, amount | Yes, amount| Yes, amount | Yes, amount
Tornadoes, 7117/1975
. DR-476 unknown unknown unknown unknown
Flooding
HeavyRains, 7/22/1970 2/22/1970 Yes, amount | Yes, anount | Yes, amount | Yes, amount
Flooding DR291 unknown unknown unknown unknown
Flooding 4/18/1969 4/18/1969 Yes, amount | Yes, amount Yes, amount | Yes, amount
DR-255 unknown unknown unknown unknown
Flooding 3/22/1966 3/22/1966 Yes, amount | Yes, amount, Yes, amout Yes, amount
DR215 unknown unknown unknown unknown

* Data downloaded frorhttps://www.fema.gov/openfemdatasetdisasterdeclarationssummariess1on 2/11/2020. Values are
estimates codicted at the time of the disaster. *Values downloaded ffitts://www.fema.gov/disasters/stateibal-
government/0/MMnN 4/8/2020.
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Tablel7. FEMA-Declarel Emergencies iBeltramiCounty (1974-2019)

E;{:i'rc]:”e 9/13/2005 8/29/20057 None Yes, Amount
. EM-3242 10/1/2005 Unknown
Evacuation
6/17/1976 Yes, Amount
Drought EM-3013 6/17/1976 None Unknown

* Data downloaded frorhttps://www.fema.gov/openfemédatasetdisasterdeclarationssummariesvlin February of 2020
Values are estimates collected at the time of the disaster.

Beltrami County was also part of a State Disaster Declaration in 201-®{8pPdue to severe
thunderstorms, high winds, and flooding\ total of $199,236 was tigated to the countyThe State
Disaster Program was signed into state law in 2014. It is %2 the threshold of the federal/FEMA public
assistance (only) program threshold.

Tablel18depicts the historical projects iBeltramiCounty resulting from hazard mitigation funding.

Tablel8. Historical Hazard Mitigation FundinggHMGP and PDM) in BeltramiCounty

2010 | Unknown Unknown PDM $45,000
2001 Local Multithazard mitigation | Headwaters Reglona}l _ MGP $38,000
plan Development Commission

2000 | Utility protective measures Beltrami Electric Cap HMGP $150000

1997 | Overheadtounderground 5o\ i Fleciric Cop | HMGP $337500
power line conversion

Total HMGP/PDM Funding Beltrami County $570,500
* Data provided by MN HSEM in March 2019.

BecauseBeltramiCounty is vulnerable to a variety of natural hazards, the county governmint
partnership withthe state governrment? must make a commitment to prepare for the management of
these eventsBeltramiCounty is committed to ensuring that county elected and appointed officials
become informed leaders regarding community hazards so that they are better prepared to set and
direct policies for emergency management and county response.

At the local jurisdictional level, several communities did note an increase in development over the last
five years as a factor for an increase in vulnerabilitgegere weather or disaster ewes (£e Section
4.1.2Vulnerability Assessment by Jurisdictipn

TheBeltramiCounty Emergency Management Director will work to keep the jurisdictions covered by

the MHMPAT CACAA AT A ET &£ O0i AA AOGOET ¢ OEA Pl AkdrO AUAIT Ac
the monitoring, evaluation and update of the MHMP, they will keep their locakegoments aware of

the hazards that face their communities and how to mitigate those hazards through planning and
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project implementation. Each jurisdiction has idengifi mitigation strategies they will seek to
implement in their communities (se&ppendix G: Mitigation Actions by Jurisdigtidarisdictions will
include considerations for hazard mitigation in relation to future development when updating local
comprehensve plans or other plans that may influence development.

Section 6 of this plafurther outlines the process by whid@eltramiCounty will address the
maintenance of this plan, including monitoring, evaluation, and update of the plan, as well as
implementation and continued public involvement.

As part of the risk assessment, each natural hazard that poses risk to the county was independently
reviewed for its past hazard history, relationship to climate change, and jurisdictional allitigr to

future events A capabilities assessment was also condudigdhe countyto review the plans and
programs that are in place or that are lacking (program gaps or deficiencies) for the implementation of
mitigation efforts, as related to each natal hazard An assessment was also conductfmt local
jurisdictionsto identify the plans, policies, programs, staff and funding they have in place in order to
incorporate mitigation into other planning mechanisms (see Section 5.1 Community Capability
Assssments and\ppendix K: Local Mitigation Survey Réport

Summerstormsh AT 1 CEOAT A OEOE OAOAOEOU 1T £ OEECEO6 AU
tornadoes, windstorms, lighting and hail sections 4.3.1 through 4.3.4.

Tornadbes are defined as violentiptating columns of air extending from thunderstorms to the

ground, withwind speeds between 4800 mph They develop unddhree scenarios: (1) along a squall
line; (2) in connection with thunderstorm squall lines during hognid weather; and (3) in the outer
portion of a tropical cyclone. Funnel clouds are rotating columns of air not in contact with the ground;
however, the column of air can reach the ground very quickly and become a tornado.

Since 2007, tornado strength the United States is ranked based on the Enhanced Fujita scale (EF
scale), replacing the Fuijita scale introduced in 1971. The EF scale uses similar principles to the Fujita
scale, with six categories from zero to five, based on wind estimates and daraaged by the

tornado. The EF Scale is used extensively by the NWS in investigating tornadoes (all tornadoes are now
assigned an EF Scale number), and by engineers in correlating damage to buildings and techniques with
different wind speeds caused by tornaels. To see a comparative table of F and EF scales, see
http://www.spc.noaa.gov/fag/tornado/escale.html

In Minnesota, the peak months of tornado occurrence are June and July. The typiealf day for
tornadoes in Minnesota ranges between 4:00 p.m. and 7:00 p.m. Most of these are minor tornadoes,
with wind speeds under 125 miles per hour. A typical Minnesota tornado lasts approximately 10
minutes, has a path length of five to six milesnearly as wide as a football field, has a forward speed of
about 35 miles an hour, and affects less than 0.1% of the county warned.
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According to the NEI, 36tornadoes were reported iBeltramiCounty between 180 and2019
Appendix CTable €llists all tornadic events recorded in the couniéyhile no deaths or injuries were
reported due to these tornadoes, they did result in a total of over $767,000 in property daflage.
tornadoes recorded in the county have beetted F1/EF1 or less.

On July 11, 2018, an EF1 tornado began over open water on Lower Red Lake, before tracking onshore
for five miles, crossing Highway 23 approximately four miles north of Saum. Peak winds were 100 mph,
and large poplar and pine trees veesnapped in its wake. Property damage was reported at $100,000.
Three tornadic events were recorded on this day in Beltrami County.

On July 4, 2018, an EF1 tornado occurred near Bemidji State University. Trees, garages, windows and
roofs were damaged. LIig poles and street signs were also damaged from flying debris. Total property
damage was estimated at $250,000.

Another EF1 tornado occurred on July 21, 2017. The tornado had intermittent touchdowns along a
three-mile track, topplingtrees and grain bing?ole sheds and calving sheds were severely damaged.
The property damage recorded was $100,000.

To determine the probability of futureornadoes in Beltrami County, we consideradl pastobserved
tornadoes. Basean NCEI records from 195tD19, the relative frequency of tornadoes in Beltrami
County is 0.52 events per year, which we infer to represent the probability of these events occurring in
the future.
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Figure5below show€F0 and F@brnado touchdown points and tracks Beltrami County from 1950
2019. Historic tornados in the countyare listed inTable19.

Tablel9. Tornados in BeltramiCounty, 20132019

Malcolm 7/17/2019 EFO 0 0 Unknown
X\i/f‘psokr'fh Mun g2612018 EF1 0 0 Unknown
Saum 7/11/2018 EF1 0 0 $100000
Ponemah 7/11/2018 EF1 0 0 $20,000
Ponemah 7/11/2018 EFO 0 0 $20,000
Bemidiji 7/14/2018 EF1 0 0 $250,000
Saum 7/21/2017 EF1 0 0 $100,000
Redby 9/9/2016 EFO 0 0 Unknown
Puposky 7/19/2016 EF1 0 0 Unknown

Source: Nationdlenters for Environmental Information

To determine the probability of futureornadoes in Beltrami County, we consideratl pastobserved
tornadoes. Basen NCEI records from 1951019, the relative frequency of tornadoes in Beltrami
County is 0.52 events per year, which we infer to represent the probability of these events occurring in
the future.
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BeltramiCounty MultiHazard Mitigation Plan, 220

Figure5. TornadbesF1 or greater19562019
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Tornadoes and other severe thunderstorm phenomena frequently cause as much annual property
damage in the U.S. as do hurricanes, and often cause more deaths. Although recent research has
yielded insights into the annections between global warming and the factors that cause tornados and
severe thunderstorms, such as atmospheric instability and increases in wind speed with glieide
Genio, Yao, & Jonas, 200®)ese relationships rema mostly unexplored, largely because of the
challenges in observing thunderstorms and tornadoes and simulating them with computer models
(National Climate Assessment Development Advisory Committee, 2013)

AccordingtoHarold OT T EO T £ . /1180 . AOCETT Al 3AGAMmMA 7AAOEAO
variability in the starbf tornado season. The number of days with more than 30 EF1 or greater

tornadoes is increasing, while the number of days with at leastEF1 or greater toradoes is

decreasing. Thus, tornadoes are occurring on fewer daysirtmreare occurring on outbreak days.

The earliest reported tornado in Minnesota occurred on March 6, 2017, tetornadoes touched
down in southern Minnesota, which was 12 days eathan the previous record. The Zimmerman
tornado occurred 115 miles further north than the previous record from 1968. According to Paul
Huttner, chiefmeteorologistfor Minnesota Public Radio O 4 E 1 Off seésAnallly and O
geographically with longeterm climate trends pushing weather events earlier in the season and
AOOOEAO [HutDeD MRRANR2S) 2017)

The state of Wisconsin has recorded three tornadoes in January and six in December during the period
of 18442013(National Weather Service Weather Forecast Office, 20i¥juding a January tornado in
2008.

The likelihood of a tornado does not vary geographically in Beltrami County. However, certain
populations may be morgulnerable and less resilient to the impacts of a tornado. Because
communication is so important before a tornado, citizens that are living in rural areas, have limited
mobility, do not live near an outdoor warning siren or do not use social media maypkeaffected.
According to the Social Vulnerability Index result$-igure2, citizens with social factors that make up
the household composition and disability theme may be greatestund Bemidji, Blackduck, and
Leech Lake ReservatioAs withall summer storms, those who work outdoors or do not have
permanent housing are also at greater risk.

People living in mobile home parks are particularly vulnerable to tornadoes. While Minnesota law
requires most mobile hom parks to have storm shelters, many do iBepic, 2017)There are4
mobile home parks iBeltramiCounty (sed-igure A- 13.

Beltrami County Emergency Managemeidentified that there are existingrogram gaps and
deficiencies that should be addressed with new mitigation efforts to reduce the vulnerability of its
citizens who are more vulnerable to summer storms (includorgadoeg. These gaps and deficiencies
include:
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Equipment Inlarge evens where there are lots of trees blocking roaii€an take a lot of manpowe
and equipment to clear theniThe Highway Department has frorend loaders and a backhoe, but
could use grapple attachments to handle the debris more efficiently.

Gaps inVarningSirenCoverage Several communities in Beltrami Counfipcluding cities and

residential developmentdack outdoor warning capabilities in term of outdoor warning sirenshe
cities of Solway and Wilton would like sireisit to datethey havebeencost prohibitive.There are also
many resort areas, county recreational areas/parks, state parks and state recreation areas that do no
have outdoor warning siren¥Vhile the county has implemented CodeRED, many of these locations
attract visitorsthat are not enrolled in oucommunity notification systemOutdoor warning sirens are

the most effective way of warning these populations.

Gaps irRadar CoverageBeltrami County is located almost exactly in the middle of the two radars
(Duluth and Mayville) thaprovide @verage to northern Minnesotésevere spring and summer
weather events are undearepresented by radaiThis results in many severe weather events going
undetectedz including tornadoes.

Abovegound Power LingsA majority of the pover lines in he county are abowground and subject to
damage from severe spring/summer storms that include high winds and may result in falling tree limbs.
Power Ines that are abovground are susceptibleotcoming down during stors resulting in power
outages.

Baclup Poweg Not all county and city facilities have backup power in the event of a severe spring or
summer storm that takes out power.

Communicationg Not all Beltrami County residents are signed up for our CodeREDmyatdave
NOAA weather radiodMany people also do not use social media to follow Battrami County
Emergency Managemerftacebook page to receive impairit messagesContinued public education
needs to be done to encourage people to utilize these resources.

Storm Shelters Community S& Roomg We do not have any public access emergestogiters(storm
shelters)in Beltrami CountyWe have one volunteer shelter partner in thgbre neighborhood in

Bemidji. This is the Mt. ZioiChurch at 4th and Central SEhere are many areas throughbthe county

that do not have safe rooms or storm shelters to protect vulnerable populations from severe storm and
tornado/extreme wind events (i.e., mobile home parks, campgrounds or schools). The data from FEMA
& Red Cross about designated sheltershisat designated facilities for temporary sheltering.

FEMA defines winds in excess of 58 miles per hour, excluding tornadoes, as windstorms. $traight
winds and windstorms are used interchangeably in the plan. This hazard is treatedifferent
category than tornadoes (which may also include high winds). Windstorms are among the @ation
most severe natural hazards in terms of both lives lost and property damaged.
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Severe winds can damage and destroy roofs, toss manufactured hoffiisedr pier foundations, and

tear light ZFOAT AA ET 1 A0 APAOO8 4EAOA AOA OAOAOAI AEAEZEAOA
defined as a strong downdraft with an outrush of damaging winds on or near the@auiface.

Downbursts may have wind gustg tio 130 mph and are capable of the same damage as a medium

OEUAA O1 O1T AAiT 8 ' O0CcOOO AOI 1066 EO OEA

I AAAET ¢ AACA

prominent near the rairfree cloud base and on the leading edge of an approaching thunderstorm and
is usually marked by gusty, cool winds and sometimes by blowing dust. The gust front often precedes

the thunderstorm precipitation by several minutes. Straigitte winds, when associated with a
thunderstorm, are most frequently found with the gust fronthdse winds originate as downdraft air
reaches the ground and rapidly spreads out, becoming strong horizontal flow.

Wind speeds that are not measurable are estimated. Part of the process to determine wind speed is

observing the damage. Table 20 lists thepegted effects of increasing wind speeds.

Table20. Effects of Wind Speed

26-38 knots . . . . . .
(30-44 mph) Trees in motion. Lightweight loose objects (e.g., lawn furniture) tossed or toppled.
Large trees bend; twigs, small limbs break; and a few larger dead or weak branches may
break. Old/weak structures (e.g., sheds, barns) may sastanor damage (roof,
3949 knots oo . . .
doors).Buildings partially under construction may be damaged. A few loose shingles may
(4557 mph) e .
removed from houses. Carports may be uplifted; minor cosmetic damage may occur to
mobile homes.
Large limbs break; shallosooted trees may be pushed over. Setnicks may be
50-64 knots = overturned. More significant damage to old/weak structumsurs. Shingles, awnings may
(5874 mph) = be removed from houses; damage to chimneys and antennas occurs; mobile homes and
carports incur minor structural damage.
Widespread damage to trees with trees broken/uprooted. Mobile homes may inoue m
65-77 knots | significant structural damagepofs may be partially peeled off industrial/commercial/
(7589 mph) | warehouse buildings. Some minor roof damage may occur to homes. Weak structures (e
farm buildings, airplane hangars) may be severely damaged.
Many large trees broken and uprooted. Mobile homes may be severely damaged; moder
78+ knots . o
(90+ mh) roof damage to homes may occur. Roofs may be partially peeled off homes and building

Moving automobiles may be pushed off dry roads. Barns and sheds may be demolished

Source: (National Weather Service, 2018)

BeltramiCounty frequently experiences winds blowing over 50 kr{btgure6). According to NCEI
records, there werd 99thunderstorm/high wind everg reported between 1®6and2019 with wind
speeds of up to@knots. These winds can inflict damagelioth property and cropsHowever, no
deaths or injuries have been reported in the county due to windstorms.

On July 22012 and July 4, 2012, Beltranaudty was impacted by destructive windstorms with large
hail and winds of 90 mph resulting in over a million dollars in damage.
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Winds reached 55 knots on July 29, 2008. Branches w&ln2h diameters were blown down. Crop
damages of $50,000 occurred.

OnJuly 14, 2008, winds of up to 52 knots occurred, along with hail. Crop damage was estimated at
$200,000.

On July11,2008, a windstorm with speeds up to 60 knots caused damage to power lines and flipped a
boat on Lake Andrusia. Property damage estimatesev$40,000, while crop damage estimates were
$20,000.

The NCEI has not recorded any damage to property or crops due to windstorms in Beltrami County
during the period of 20:2019.

To determine the probability of futie windstorns in Beltrami County weobk at all pastobserved

windstorm events (thunderstorm wind, high wind, and strong wind). Based on NCEI records from 1955
to 2019, the relative frequency of windstorm events in Beltrami County is 3.1 events per year, which we
infer to represent the probaihity of these events occurring in the future.

Lack of highquality longterm data sets make assessment of changes in wind speeds very difficult
(Kunkel, et al., 2013Dne analysis generally foumb evidence of significant changes in wind speed
distribution. Other trends in severe storms, including the numbers of hurricanes and the intensity and
frequency of tornadoes, hail, and damaging thunderstorm winds are uncertain. Since the impact of
more frequent or intense storms can be larger than the impact of average temperature, climate
scientists are actively researching the connections between climate change and severe storms
(National Climate Assessment Development Advis€ommittee, 2013)
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BeltramiCounty MultiHazard Mitigation Plan, 220

Figure6. Severe Windstorms, 1955pril 2019
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Vulnerability to injury fromall kinds of windstormslecreases with adequate warnings, warning time,
and sheltering in a reinforced structuréulnerabilityto structures depends upon construction of the
buildingand infrastructure Residents of mobile homes are more vulnerable to fatality or injury from
windstorms becausenobile homesare not able to withstand high winds as well as other structural
dwellings Wind in excess of 50 mph (43.4 knots) is the lower limit of wind speeds capable of damaging
mobile homeqAmerican Meteorological Society, 20043teps to mitigate these vulnerabilities have
been taken but haveat proven sufficient. For example, shile homeparks with 10 or more homes

that received their primary license after March 1, 1998g required to provide storm sheltethat meet
standards specified by the commissioner of administrat{tinnesota Department of Health, 2018)
However, mobile home parks often do not provide the u@gd storm shelters. Building codes have

also changed to improve the strength of new mobile home construction, but there are still many older
mobile homes in use that do not meet these new standards.

I AAT OAET ¢ O ./ 1180 3071 02001 HO% &f fomdde fathlitie idtheQlhiedr A£OT |
States were people who remained within or attempted to flee from mobile ho(#eserican

Meteorological Society, 2004)Given the vulnerability of mobiledme residents to windstors, it is

important to have a general understamdj of where mobile homes are locateSeeAppendix Aor a

map of the 24 mobile home parks in Beltrai County.

The likelihood of a windstorm event does not vary geographicalBehramiCounty. Because
communication is so important before a windstormitizens that ardiving in rural areas, have limited
mobility, do not live near an outdoor warningen or do not ussocial media may be more affected.
According to the Social Vulnerability Index resultsigure2, citizens with social factors that make up
the household composition and disability theme may beatestaround Bemidji, Blackduck, and
Leech Lake ReservatioAs withall summer storms, those who work outdoors or do not have
permanent housing are also at greater risk.

Beltrami County Emergency Management identified that there are existing prograns gayol
deficiencies that make its citizemaore vulnerble towindstormsand should be addressed wittew
mitigation efforts to reduce vulnerability. They include:

Equipment Inlarge events where there are lots of trees blocking rq@idsan take a lot bmanpowe
and equipment to clear thenThe Highway Department has frorgnd loaders and a backhoe, but
could use grapple attachments to handle the debris more efficiently.

Gaps inVarning SirelCoverage Several communities in Beltrami Counfipcluding cities and
residential developmentdack outdoor warning capabilities in tferm of outdoor warning sirenslhe
cities of Solway and Wilton would like sireisit to datethey havebeencost prohibitive.There are also
many resort areas, county recreatial areas/parks, state parks and state recreation areas that do no
have outdoor warning siren§Vhile the county has implemented CodeRED, many of these locations
attract visitorsthat are not enrolled in oucommunity notification systemQutdoor warningsirens are
the most effective way of warning these populations.
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Gaps irRadar CoverageBeltrami County is located almost exactly in the middle of the two radars
(Duluth and Mayville) that provideowerage to northern Minnesotesevere spring and summer
weather events are underepresented by radaiThis results in many severe weather events going
undetectedz including tornadoes.

Abovegound Power LingsA majority of the powver lines in the county are abogeund and subject to
damage from severe springimmer storms that include high winds and may result in falling tree limbs.
Power Ines that are abovground are susceptibleotcoming down during stors resulting in power
outages.

Backup Poweg Not all county and city facilities have backup powetha event of a severe spring or
summer storm that takes out power.

Communicationg Not all Beltrami County residents are signed up for our CodeREDmaystdave
NOAA weather radiodMany people also do not use social media to follow Beltrami County
Emergency Managemerfacebook page to receive impairit messagesContinued public education
needs to be done to encourage people to utilize these resources.

Storm Shelters Community Safe Roorp$Ve do not have any public access emergestogiters (stom
shelters) in Beltrami CountyVe have one volunteer shelter partner in thgrbore neighborhood in

Bemidji. This is the Mt. ZioiChurch at 4th and Central SEhere are many areas throughout the county
that do not have safe rooms or storm shelters to matvulnerable populations from severe storm and
tornado/extreme wind events (i.e., mobile home parks, campgrounds or schools). The data from FEMA
& Red Cross about designated shelters is about designated facilities for temporary sheltering.

Lightning typically occurs as a fyroduct of a thunderstorm. In only a few millionths of a second, the
air near a lightning strike is heated to 50,000°F, a temperature hotter than the surface of the sun. The
hazard posed by lightning is significantigi winds, rainfall, and a darkening cloud cover are the
warning signs for possible clottd-ground lightning strikes. While many lightning casualties happen at
the beginning of an approaching storm, more than half of lightning deaths occur after a thstwdar

has passed. Lightninganstrike more than 10 miles from the storm in an area with clear sky above.

Lightning strikes the ground approximately 25 million times each year in the U.S. According to the
NWS, the chance of an individual in the U.S. bdiiligd or injuredoy lightningduring a given year is 1
in 240,0000NOAA National Severe Storms Laboratory, n.d.)

Lightning is the most dangerous and frequently encountered weather hazard that most people in the
United Statesexperience annually. Lightning is the second most frequent killer in the U.S., behind
floods and flash floods, with nearly 100 deaths and 500 injuries annually. The lightning current can
branch off to strike a person from a tree, fence, pole, or othemtgjiect. In addition, an electrical

current may be conducted through the ground to a person after lightning strikes a nearby tree,
antenna, or other tall object. The current may also travel through power lines, telephone lines, or
plumbing pipes to damagproperty orcausefires.
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The NCEI has recordeidree lightning events betweeri996 and 2019; however, no deaths or injuries
were reported

The most recent event occurred in June of 2016 in Scribner. The bolt lit abdine, causing $20,000
in damage.

In September of 2005, a lightning strike in Bemidji struck a home, causing a fire. The property damage
total is unknown.

In September of 2004 a lightning strike caused an attic to start burning in Bemidji. Total damare
approximately $10,000.

To determine the probability of future lightningvents in Beltrami County we look at pasibserved
events. Based on the NCEI period of record from 1996 thr@@f®, the relative frequency of lightning
events in Beltrami Couy resulting in a fatality, injury, and/or damage id évents per year, which we
infer to represent the probability of these events occurring in the future

The projected possible intensity and frequency of tornadoes, hail, damaging thunderstorm winds,
the conditions associated with lightning, are uncertéiational Climate Assessment Development
Advisory Committee, 2013Bevere rain events are becoming more common and may include an
additional risk of lightning.

The magnitude of summer stormaith lightning each year is unpredictable and witHeltramiCounty
the vulnerability ofpopulations ojjurisdictions to lightning does not vary geographicalys with all
summer stormsthose who work outdoors or do not have permanent housing are most at risk.

Beltrami County Emergency Management identified that there are existing program gaps and
deficiencies that make its citizens more vutable tolightning and should be addressedtivnew
mitigation efforts to reduce vulnerability. They include:

Equipmeng Inlarge events where there are lots of trees blocking rqédsan take a lot of manpowe
and equipment to clear thenThe Highway Department has frorgnd loaders and a backkobut
could use grapple attachments to handle the debris more efficiently.

Gaps inVarning SirelCoverage Several communities in Beltrami Counfipcluding cities and

residential developmenidack outdoor warning capabilities in tferm of outdoor waning sirensThe
cities of Solway and Wilton would like siresit to date havebeencost prohibitive.There are also

many resort areas, county recreational areas/parks, state parks and state recreation areas that do no
have outdoor warning siren§Vhilethe county has implemented CodeRED, many of these locations
attract visitorsthat are not enrolled in oucommunity notification systemOutdoor warning sirens are

the most effective way of warning these populations.
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Gaps irRadar CoverageBeltrami Couny is located almost exactly in the middle of the two radars
(Duluth and Mayville) that provideowerage to northern Minnesotesevere spring and summer
weather events are underepresented by radaiThis results in many severe weather events going
undeteded z including tornadoes.

Abovegound Power LingsA majority of the powver lines in the county are abogeund and subject to
damage from severe spring/summer storms that include high winds and may result in falling tree limbs.
Power Ines that are abovground are susceptibleotcoming down during stors resulting in power
outages.

Backup Poweg Not all county and city facilities have backup power in the event of a severe spring or
summer storm that takes out power.

Communicationg Not all BeltramiCounty residents are signed up for our CodeRED sysiehave
NOAA weather radiodMany people also do not use social media to follow Beltrami County
Emergency Managemerfacebook page to receive impairit messagesContinued public education
needs tobe done to encourage people to utilize these resources.

Storm Shelters Community Safe Room$Ve do not have any public access emergestogiters (storm
shelters) in Beltrami CountyVe have one volunteer shelter partner in thgrbore neighborhood in

Bemidji. This is the Mt. ZioiChurch at 4th and Central SEhere are many areas throughout the county
that do not have safe rooms or storm shelters to protect vulnerable populations from severe storm and
tornado/extreme wind events (i.e., mobile home parkampgrounds or schools). The data from FEMA

& Red Cross about designated shelters is about designated facilities for temporary sheltering.

Hailstorms are a product of severe thunderstorms. Hainswhen strong updrafts within the storm

carry water droplets above the freezing level, where they remain suspended and continue to grow
larger, until their weight can no longer be supported by the winds. Hailstones can vary in size,
depending on the strength of the updraft. The NWS uses the follgvdascriptions when estimating

hail sizes: pea size is-irich, marble size is ¥nch, dime size is 3inch, quarter size is-ihch, golf ball

size is 1 ¥inches and baseball sizeis 2B AEAO8 )1 AEOEAOAT O xEI OAOOA
for the NWS are located throughout the state, and are instructed to report hail dime siz@¢B) or

greater. Hailstorms can occur throughout the year; however, the months of maximum hailstorm
frequency are typically between May and August. Although hailstormslyarause injury or loss of life,

they can cause significaproperty damage

Beltrami County frequently experiences hailstornfisgure?). According to NCEI records, there were

264 hailstorms repoed between 1955 and 2019 in Beltrami County, with hailstones up to three inches
in diameter. Hail can inflict severe damage to both property and crops. However, no deaths or injuries
have been reported in the county due to hailstorms.
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On June 12, 2008, awere thunderstorm dropped golf ball size hail. The NCEI reported $400,000 in
property damage and $800,000 in crop damage.

Hail of two inches in diameter caused severe damage to car dealerships in Beltrami County on July 27,
1999. The reported property daage was $50,000.

On July 21, 1996, hail reaching 1.75 inches fell, causing a total of $200,000 in property damage and
$500,000 in crop damage.

To determine the probability of future hailstorms in Beltrami County we considered-pbsérved
events.Based orNCEI records from 1955 through 2019, the relative frequentyitg§torms in Beltrami
County is4.1events per year. The relative frequency of events producing hail of greater tivechis
1.1 events per yeawhich we infer to represent the probabilibf these events occuimg in the future.
Table21shows storms producing hail greatdgran 1 inch diameter iBeltramiCounty.

Table21. Storms producing hail of greater tharinch diamete in BeltramiCounty, 1955-2019

6/30/2019 1.25
6/4/2019 2
7/4/2018 15

6/28/2018 15

5/29/2018 1.25

5/29/2018 1.25
7/19/2016 1.75
7/19/2016 1.5

6/25/2016 15

6/25/2016 1.25

6/25/2016 1.25

6/12/2016 1.75
7/5/015 15
7/5/2014 1.75

8/25/2013 1.75

8/15/2012 1.75

8/19/2011 15
5/10/2011 1.25

5/24/2010 1.25

5/24/2010 1.25

6/12/2008 1.75
10/7/2007 1.75 8/15/1999 1.75

9/28/2007 1.75 7/28/1999 1.75

9/21/2007 1.5 0 7/27/1999 2
Source: Nationalenters for Environmental Information

8/13/2007 1.75
8/13/2007 1.25
8/5/2006 2.75
7/27/2006 1.75
8/25/2003 1.75
7/6/2003 1.75
7/30/2002 1.75
6/25/2002 15

6/22/2002 1.75
6/22/2002 1.25
7/17/2001 2.75
7/17/2001 1.75
7/17/2001 1.75
7/17/2001 1.75
7/17/2001 1.75
7/17/2001 1.75
7/17/2001 15

7/17/2001 15

7/17/2001 15

6/8/2000 1.75
6/8/2000 1.75

7/27/1999 1.75
6/6/1999 1.75
6/27/1997 3
7/21/1996 1.75
7/21/1996 1.75
7/21/1996 1.75
9/16/1992 1.75
4/21/1985 1.75
7/9/1984 1.75
7/8/1984 1.75
8/7/1983 1.75
8/7/1983 1.75
8/7/1983 1.75
8/7/1983 1.75
8/18/1982 1.75
8/2/1981 1.75
6/25/1979 15
6/25/1979 15
7/12/1978 1.75
6/27/1977 1.25
6/26/1976 1.75
6/8/1964 2
8/17/1956 1.75

O O 0O 0O 0O 00O 00O 0O OO0 0o 0Oooo ooo o o
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BeltramiCounty MultiHazard Mitigation Plan, 220

Figure7. Severe Hailstormsl955April 2019
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Data Source: NCEI

Page b6



Accordingto the Federal Advisory Committee Draft National Climate Assessment (NCA), trends in
severe storms, including the numbers of hurricanes and the intensity and frequency of tornadoes, hail,
and damaging thunderstorm winds are uncertain. Since the impachafe frequent or intense storms

can be larger than the impact of average temperature, climate scientists are actively researching the
connections between climate change and severe sto(hgtional Climate Assessment Development
Advisory Committee, 2013)

The occurrence of very heavy precipitation has increased in Minnesota in recent decades and future
projections also indicate this will contindinternational Climate Adaptation Team, 201%Yhileit is
unknown if this precipitation will occur during severe storms that produce hail, the possibility has not
been ruled out.

The risk of haikventsto damageproperty damageor causenuman injurydoes not vary geographically

in Beltrami CountyDeath, injury, crop, and property damage data from the Spatial Hazard Events and

Losses Database for the Uniteddts (SHELDUS) was used to identify the monetary loss due to

EAEI OO1 Oi 6 OEAO DOl AJOA Am PE0Ehrougl?018 BelframA Gourjty# %- ( 3h Wo
reported$6,276,020 in hail damageBeltramiCounty's losses are primarily due$d,414,385 in crop

damages followed byproperty damages reported at $827,509 and $4,12%1 & %-! 8O0 7EI 1 ET C]
Pay (WTP) values for injuries.

As with all summer storms, those who work outdoors or do not have permanent housing are at greater
riskduring hailstorms

Bdtrami County Emergency Management identified that there are existing program gaps and
deficiencies that make its citizens more vutable tohailstormsand should be addressed wittlew
mitigation efforts to reduce vulnerability. They include:

Equipmeng Inlarge events where there are lots of trees blocking rqéidsan take a lot of manpowe
and equipment to clear thenThe Highway Department has frorgnd loaders and a backhoe, but
could use grapple attachments to handle the debris more efficiently.

Gaps inWarning SirelCoverage Several communities in Beltrami Counfincluding cities and

residential developmenidack outdoor warning capabilities in tferm of outdoor warning sirenslhe
cities of Solway and Wilton would like sireisit to datethey havebeencost prohibitive.There are also
many resort areas, county recreational areas/parks, state parks and state recreation areas that do no
have outdoor warning siren§Vhile the county has implemented CodeRED, many of these locations
attract vistors that are not enrolled in oucommunity notification systemOutdoor warning sirens are

the most effective way of warning these populations.

Gaps irRadar CoverageBeltrami County is located almost exactly in the middle of the two radars
(Duluth andMayville) that provide average to northern Minnesoté&evere spring and summer
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weather events are undaepresented by radaiThis results in many severe weather events going
undetectedz including tornadoes.

Abovegound Power LingsA majority of the paver lines in the county are abogeund and subject to
damage from severe spring/summer storms that include high winds and may result in falling tree limbs.
Power Ines that are abovground are susceptibleotcoming down during storisy resulting in power
outages.

Backup Poweg Not all county and city facilities have backup power in the event of a severe spring or
summer storm that takes out power.

Communicationg Not all Beltrami County residents are signed up for our CodeREDmaystdave
NOAA weatler radios Many people also do not use social media to follow Beltrami County
Emergency Managemerftacebook page to receive impairtt messagesContinued public education
needs to be done to encourage people to utilize these resources.

Storm SheltersCommunity Safe Room&Ve do not have any public access emergestogiters (storm
shelters) in Beltrami CountyVe have one volunteer shelter partner in thgrbore neighborhood in

Bemidji. This is the Mt. ZioiChurch at 4th and Central SEhere are manywreas throughout the county

that do not have safe rooms or storm shelters to protect vulnerable populations from severe storm and
tornado/extreme wind events (i.e., mobile home parks, campgrounds or schools). The data from FEMA
& Red Cross about designatetielters is about designated facilities for temporary sheltering.

According to NOAA data, the natural hazards that caused the greatest overall property loss in
Minnesota between 1996 and 2014 were thunderstorms and lightning, at $86.3 million per year. The
state also experienced 23 electric transmission outages from 1992 to #089f which were due to

heat waves and thunderstorms. On average, the number of peaffiected annually by all electric
outages during 2008 to 2013 in Minnesota was 449,995, with a high of 1,460,810 {¥Z®911
Department of Energy, 2015figure8 below shows the s&sonality of electric outages by month for

the years 2008013, andrigure9 shows the causes of outages in the state between 2008 and 2013,
with the largest cause being weather/falling trees.
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BeltramiCounty MultitHazard Mitigation Plan, 220

Figure 8. Electric Utility Reported Power Outages by MorthMinnesota(20082013)
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Source: U.S. Department of Energy, 2015

Figure9. Causes of Electridtility Reported Outagesn Minnesota(20082013)
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4.35 Flash Flood and RiverinElood

Flooding is a significant natural hazard throughout the United States. The type, magnitude, and
severity of flooding are functions of the amount and distribution of precipitation over a given tirea,

rate at which precipitation infiltrates the ground, the geometry and hydrology of the catchment, and
flow dynamics and conditions in and along the river channel. Upstream floods, also called flash floods,
occur in the upper parts of drainage basins amne generally characterized by periods of intense rainfall
over a short duration. These floods arise with very little warning and often result in locally intense
damage, and sometimes loss of life, due to the high energy of the flowing water. Flood veateshap
trees, topple buildings, and easily move large boulders or other structures. Six inches of rushing water
can upend a person; another 18 inches might carry off a car. Generally, upstream floods cause damage
over relatively localized areas, but thean be quite severe. Urban flooding is a type of upstream flood,
which involves the overflow of storm drain systems and can be the result of inadequate drainage
combined with heavy rainfall or rapid snowmelt. Upstream or flash floods can occur at aayfithe

year in Minnesota, but they are most common in the spring and summer.
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Riverine floodsefer to floods on large rivers at locations with large upstream catchmdRiterine

floods are typically associated with precipitation events that are oftreddy long duration and occur

over large areas. Flooding on small tributary streams may be limited, but the contribution of increased
runoff may result in a large flood downstream. The lag time between precipitation and the flood peak is
much longer foriverinefloods than for upstream floods, generally providing ample warning for people
to move to safe locations and, to some extent, secure some property against damage.

Nationwide, floods caused 4,586 deaths from 1959 to 20b#e property and crop daage averaged

nearly $8 billion per year (in 2011 dollars) from 12811(Georgakakos, et al., 2014)

$O00ET ¢ OEA DPAOGO OAOGAOAT AABAMQOAGHE TAGQUMIAMEFEAG BEAOD O ERO
for projects funded byhe federal government. However, today floods of that magnitude are occurring

far more often than once per centufiNatural Resources Defence Council, 2018) recognition of

increasing risksa Presidental executive ordein January of 2015 updaddlood protection standards

that guide federally funded projects in or near floodplains or along coastliflesse new standards

require federallyfunded projects to either build two feet above the 196ar flood elevation for

standard projects and three feet above for critical buildings like hospitals and evacuation centers; or

build to the 508year flood elevatior{The White House, 2015)

TheNCEI has recorded flogdh Beltrami County since 1996. While none of these floods resulted in
deaths or injuriesthe cumulative property damage estimate is $102,08@. floods have been recorded
since 2014.

Below are briefdescrpET 1 O T &£ OT 1T A T £ " Al OOAIT E #1 01 OUBO x1 00C
June 19, 2014During the most recent flooth Beltrami County, heavy rainfall during the month of

June resulted in flooding around Waskish. The Tamarac Riwentoppedits banks, washing out

multiple roads and surrounding several houses. The floodaugsed a total of over $70,000 in property

and crop damageSections of roads and culverts were eroded dute heavy rains resulted in a
Presidential Disaster Declaration.

August 19, 2011 After a period of heavy raingseral streetsieardowntown Bemidj had1-2 feetof
water flowing in them At least one car was stranded. The storm and subsequent flooding caused an
estimated $5,000 in property damage within Beltrami County.

March 1619, 2009:Warm weather and #ast snow melt resulted in rising riveg\rels and numerous

road closures. More snow led to continued flooding into Afprdmages were in the hundreds of
thousands of dollarsMost counties across northwest Minnesota later received a Presidential Disaster
Declaration.

July 31, 2001Flash floodhg surrounded several homes with water, flooding basements and roads in
the process. A total of 7.5 inches of rain was reported.

Table22belowlistsBeltrami# | OT OU8 O E EOri9®B-E0A%aS recdriietby tHeQCEI
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Table22. BeltramiCounty Historical Floods] 99%6-2019

Waskish
Debs
Debs
Bemid;ji
Bemidiji
Malcolm
Kelliher
Kelliher
Bemidiji
Bemidji

North Beltrami (Zone)
South Beltrami (Zone)

Thorhult
Fourtown
Fourtown
Fourtown
Thorhult

South Beltrami (Zone)

Bemidiji

6/19/2014
5/1/2013
4/28/2013
8/19/2011
8/19/2011
3/25/2009
6/19/2005
6/19/2005
6/23/2002
6/23/2002
6/11/2002
6/11/2002
7/31/2001
7/31/2001
7/31/2001
7/31/2001
7/17/2001
9/1/1999
6/4/1999

Flood
Flood
Flood
Flash Flood
Flash Flood
Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flood
Flood
Flash Flood
Flash Flood
Flash Flod
Flash Flood
Flash Flood
Flood
Flash Flood

Source: Nationdlenters for Environmental Information

O O O O O O 0O O 0O O O o o oo o o o o
O O O O O OO O 0O O O o o oo o o o o

$20,000
$5,000
$5,000
$5,000
$5,000
$5,000
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
$2,000
Unknown
$10000
Unknown
Unknown
Unknown
$50,000

TheNational Oceanic and Atmospheric Administration (NOAA) Advanced Hydrologic Prediction
Service provides information from gauge locations at points along various rivers across the United
States Thereare two activedJSGS gauging statiain Beltrami Countyltat measures water lef
(USGS, 2020 able23below shows data on its higheseécorded gauge heights.

Table23. Historical Peak Streamflow data (in feet) foBGS gauging stations

1 Mar. 31,2009  13.36 1 Jul. 11, 199: 5.98
2 Apr. 18, 1997 13.17 2 Jul. 01, 2002 5.66
3 Apr. 23, 197¢ 13.04 3 Apr. 02, 2009 5.35
4 Jun. 24,2002  12.98 4  Apr.05,1999 5.34
5 May 18,1982  12.83 5  Apr. 23,2001 5.33
8 Apr.13,201¢  12.59 8 May 2, 2019 5.18
11  May 7, 20123 12.43 11 May 12, 2012 4.96
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A potential risk and economic loss analysis fd®a annual chance flooslas performed using a FEMA
tool, Hazus for ArcGI& 18meter Digital Elevation Model (DEM) was used to generatémannual

chancefloodplain and flood depth grid using Hazlrgdrology and hydraulics methods. The resulting
Hazus 1% annual chance floodplain output is showFiguaire10.

Losses were based on Beltrasgpecific building data. Beltrami County provided parcel tax and spatial
databases thatncluded building valuations, occupancy class, square footage, year built, and number of
stories. The quality of the inventory is the limiting factor to a Hazus flood model loss estimation. Best
practices were used to use local data and assumptions wereertagopulate missing (but required)
values.
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BeltramiCounty MultiHazard Mitigation Plan, 220

Figure 10. 1% Annual Chance Flood Boundary

%‘, 1% Annual Chance Flood Boundary

[fowerdRodtiak el

Data Source: DNR, Hazus

Hazus reports the percent damage of each building in the floodplain, defined by the centroid of each
building footprint. After formatting the tax and spatial data, 27,208 points were input to Hazus to
represent buildings with a total estimated building plus contents valti§2.5 billion Approximately

84% of the buildings (and 87% of the building value) are associated with residential housing

The estimated loss by occupancy class for the entire courdlgasvn inTable24.
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BeltramiCounty MultitHazard Mitigation Plan, 220

Table24. Summary of 1% AnnuaChance Flood Loss Estimation by Occupancy Class

General County | County Building Floodplain ' Floodplain Buildings Building +
Oceupanc Total and Contents Total Building + with Contents
pancy Buildings Value Buildings Contents Value damage Loss
Residential | 22,950 | $2,159,583,463 250 $33,935,235 172 $3,661,812
Commercial 222 $90,047,446 2 $60,992 1 $18,979
Other 4,036 $230,886,458 19 $3,138,212 3 $140,416
Totals 27,208 | $2,480,517,367 271 $37,134,439 176 $3,821,207

The distinction between building attributes within a parcel was not known, so the maximum percent
damage to a building ithat parcel was used to calculate loss estimates for the entire parcel. The sum
of all the losses in each census block were aggregated for the purposes of visualizing the loss. An
overview of these results with the percent damage of buildings is showigurell It is possible for a
building location to report no loss even if it is in the flood boundary. For example, if the water depth is
minimal relative to I-floor height, there may be 0% damage.
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BeltramiCounty MultitHazard Mitigation Plan, 220

Figure 11. Overview of 1% Annual Chance Flood Loss Estimation
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Data Source: DNR, Hazus

Page b5



Critical facilities and infrastructure are vital to the public and their incapacitation or destruction would
have a significant negative impact ¢dine community. These facilities andfrastructurewere identified
in Section 37and verified by Beltrami County.

Buildings identified as essential facilities for the Hazus flood analysis include hospitals, police and fire

stations, and schools (#n useal as shelters). &ential facilities are vulnerable to structural failure,

extensive water damage, and loss of facility functionality during a flood, negatively impacting the

AT i1 Ol EOEAO OAI UET ¢ Fortungiely Anand oBa@aiiz il OO DAGHD BHOOBE DAG
facilities included in the Hazus floodhalysis are located within thi#éoodplain.

It is important to identify if any critical infrastructure within the 1% annual chance floodplain, given the

higher risk of the facility or infrastructe being incapacitated or destroyed during a floddBeltrami

County, one electric substation was found to be at risk in the 1% annual chancelftmaded in Frohn
Township, his substation is owned b@tter Tail Powerandis mapped inFigure 14.

Losses were estimated by Cenddsunty Subdivision. The o#s of Bemidji, Tenstrike and Turtle River
hadsignificant estimated loses. All jurisdictions with buildings identified in the 1% annual chance flood
zone ardisted inTable25.

Table25. 1% Annual Chance Flood BuildinBelated Loss Estimates by Jurisdiction in Beltr&@ounty

Alaska township 2 $36,624
Battle township 1 $10,141
Bemidji 5 $159,765
Bemidji township 5 $499,861
Benville township 1 $12,881
Birch township 1 $49,146
Brook Lake UT 11 $166,944
Cormant township 3 $49,535
Eckles township 6 $119321
Frohn township 17 $491,888
Grant Valley township 12 $478,358
Hines township 2 $41,411
Hornet township 2 $62,569
Nebish township 1 $103,792
Northern township 2 $47,528
Port Hope township 1 $31,220
Shotley Brook UT 1 $8,339
Steenerson township 1 $3,944
Sugar Bush township 1 $4,382
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BeltramiCounty MultitHazard Mitigation Plan, 220

Count of Estimated
Buildings in Building and
Floodplain | Contents Loss*

Jurisdiction

(county subdivision)

Tenstrike $21,291

Turtle Lake township 7 $341,817

Turtle River 1 $141,784
271*

Totals (176with $3,821,207
damage)

*|t is possible for a building to register no loss even if it is in the flood boundagmple, éthe water depth is minimal relative
to Btfloor height, there may be 0% damage.

The city of Bemidji, and the surrounding Bemidji Township, is mappétgare12 The communities of
Grant Valley Township and Frohn Towishre shown irFigurel3andFigure 14. In addition to the
aggregate economic loss by census block, the point locations used to represent flooded buildings are
symbolized bypercent damage to the building.

Figure12.
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Figure 13. 1% Annual Chance Flood BuildirBelated Loss Estimates, Grant Valley Township

BeltramiCounty MultiHazard Mitigation Plan, 220
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Figure 14. 1% Annual Chance Flood BuildirBelated Loss Estimates, Frohn Township
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The status of jurisdictional participation in the National Flood Insurance Progiraarany repetitive loss
properties aredetailed inSection 5.1.1National Flood Insurance Program (NFIP).

BeltramiCounty Emergency Management identified that there are existing program gaps and
deficiencies that make its citizens more vulnerable to flooding and should be addressed with new
mitigation efforts to reducevulnerability. They include:

NFIP Participation Locatlevel participation in the NFIP should be encouraged, both for individual
homeowners and cities that do not participaf€he citesof Funkley and Turtle Rivedo not participate
in the NFIFbut haveFEMA mapped high risk areas.

Increasing Culverts and Raising R@a8isme roads, bridgeand culverts within the&ounty continue to
need improvements as they are impact by annual highain eventsBeltrami County Highway Dept.
works to monitor where impvements are needed to mitigate against flood damage.

Floodplain Ordinance/Mappigdeltrami County does not have a floodplain ordinance or updated
FEMA floodplain map for the county.
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precipitation has increased in the Midwest since 1900, with more increases in recent years. According to
the Minnesota DNR State Climatology Offig&ince 2000, Minnesota has seen a significant uptick
devastating, largearea extreme rainstorms as well. Rains that historically would have been in the 98th
percentile annually (the largest 2%) have become more common. Climate projections indicate these big
rains will continue increasing into the futuce.

The Midwest has seen a 45% increase in very heavy precipitation (defined as the heaviest 1% of all daily
events) from 1958 to 20{National Climate Assessment Development Advisory Committee, 2013)

This precipitation changbas led to amplified magnitudes of flooding. Increased precipitation may also
show seasonal changes, trending toward wetter springs and drier summers and falls. An example of a
recent year with this character was 2012, when many MN counties were eligitfiederal disaster
assistance for drought, while others were eligible for flooding, and seven were eligible for both in the
same yeaKfSeeley, 2013)n 2007, 24 Minnesota counties received drought designation, while seven
counties were declared flood disasters. In 2012, 55 Minnesota counties received federal drought
designation at the same time 11 counties declared flood emergencies. In addition, the yearly frequency
of the largest stormg those with three inches or more @dinfall in a single dag has more than

doubled in just over 50 years. In the past decade, such dramatic rains have increased by more than 7%
(MN Environmental Quality Board, 2014)

Southeastern Minnesota has experienced thi#00year floods in the past decade: in September

2004, August 2007, and September 2@Meador, 2013)The 2004 flood occurred when parts of south
central Minnesota received over eight inches of precipitation. FaribaultFaedborn counties received
over 10 inches in 36 hours. The deluge led to numerous reports of stream flooding, urban flooding,
mudslides, and road closurésIN DNR, 2004)During the 2007 event, 15.10 inches fell in 24 hours in
Houston County, the largest 2Bour rainfall total ever recorded by an official National Weather Service
reporting location. The previous Minnesota record was 10.84 inches in 1972. The resulting flooding from
the 2007 rainfall caused seven fataliti@@N DNR, 2007)n September 2010, a storm on the-23¢

resulted in more than six inches of rain falling over 5,000 square miles in southern Minnesota. Rainfall
totals of more than eight inches were reported in portions of 10 tigsn The heavy rain, falling on soils
already sodden from a wet summer, led to numerous reports of major rural and urban flooding. For
many monitoring locations in southern Minnesota, stream discharge resulting from the deluge was the
highest ever seen ding an autumn floodMinnesota Climatology Working Group, 2010)

Blizzards are storms that contaheavy snowfall, strong windsnd cold temperatures. The

combination of these elemes creates blinding snow with near zero visibility, deep snowdrifts, and life
threatening wind chill temperatures. Blizzards are the most dramatic and destructive of all winter
storms that occur withirBeltramiCounty, and are generally characterized agrsts bearing large
amounts of snow accompanied by strong winds. They have the ability to completely immobilize travel
in large areas and can be hfiereatening to hunans and animals in their patAccording to the

National Weather Service (NWS), therenis fixed temperature requirement for blizzard conditions, but
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the life-threatening nature of low temperatures in combination with blowing snow and poor visibility
increases dramatically when temperatures fall belowR20Blizzards typically occur betweerctOber
and April; however, they occur most frequently fincearly November to late March.

The greatest numbers of blizzards historically have occurred in the months of January, followed by
March and November, respectivelgeltramiCounty, along with all @as of Minnesota, is susceptible
to blizzards.

Figure 15. Armistice Day Blizzad, 1940

Damages from blizzards can range from
human and livestock deaths to significant
snow removal costs. Stranded drivers can
make uninformed decisions, such as leaving
the car to walk in conditions that put ¢ém at
risk. Because of the blinding potential of heavy
snowstorms, drivers are also at risk of
collisions with snowplows or other road traffic.
Drivers and homeowners without emergency

4l plans and kits are vulnerable to the kfe
threatening effects of heavgnowstormssuch as power outages, cold weather, and inability to travel,
communicate, obtain goods or reach their destinations. Heavy snow loads can cause structural
damage, particularly in areas where there are no building codeghereresidents liein manufactured
home parks. The frequency of structural fires tends to increase during heavy snow events, primarily due
to utility disruptions and the use of alternative heating methods by residents.

Between the years of 1975 and 1991, there were 49 deatdwcamted with blizzards statewide, or an
average othree deaths per year. Deaths attributable to blizzards have dropped in recent years,
primarily due to increased weather awareness and warning capabilities across the state. The economic
costs of winterstorms are generally not recorded by thNECEj however, a winter storm in November

2001 resulted in property damage of $500,000.

Ice storms are described as occasions when damaging accumulations of ice occur due to freezing rain.
The terms freezing rain @hfreezing drizzle warn the public that a coating of ice is expected on the
groundandother exposed surfaces. Heavy accumulations of ice can bring down trees, electrical wires,
telephone poles and lines, and communication towers.

Communications and powecan be disrupted for days while utility companies work to repair extensive
damage. Ice forming on exposed objects generally ranges from a thin glaze to coatings mom@than
inch thick. Even small accumulations of ice on sidewalks, streets, and higlmaysause extreme
hazards toBeltramiCounty motorists and pedestrians. Sleet does not stick to trees and wires, but sleet
of sufficient thickness does cause hazardous driving conditions. Heavy sleet is a relatively rare
occurrence, defined as an accumtida of ice pellets covering the ground to a depthtéfinch or more.
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Ice and sleet storms typically occur from October through April. The NWS notes that over 85% of ice
storm-related deaths are the result of traffic accidenthie NCEI has recordelireeice storms in
BeltramiCounty: inNovember of 2006, February of 2009, and January of 2Rb3deaths or injuries

were reported

Observing winter storm watches and warnings and adequate preparation caaridbe impact of

blizzards in Minnesota. Technicadvances made in transportation, including safer vehicles and
improved construction and maintenance of roads, have also contributed to the decline ihslesated

to blizzards. Historical estimates of dollar lossassociated with blizzasdwere not avdable for the
purposes of this analysi$lowever, costs incurred by state and local government for snow removal
associated with disaster declaration BIR58 (January 1997) totaled over $27,300,000 dollars. Blizzards
rank 9" out of the 10 natural hazardsenomically impacting Minnesota according to the statewide risk
analysis. The chance that another winter storm affectBejtramiCounty will occur is highly probable.

Beltrami County frequently experiencégavy snows, blizzards, ice storms and winter storArs
overview of some of the most notable winter storm evesisce the lasMHMPupdateis providedn
Table26 below.

The number of heavy snowfall years for thiidwest has fluctuated between 1900 and 2006. The
periods of 190601920 and 1960985 had numerous years with snowfall totals over the 90th percentile.
In the past three decadeshe number of heavy seasonal snowfall totals has been much lower. Despite
these generally lower seasonal snowfall totals, some areas of the Midwest have still experienced
significant snow totals in the most recent decade. The-y@@r linear trends based on decadal values
show that the upper Midwest had statistically significan¥{level) upward linear trends in snowstorm
frequencyfrom 1901 to 200QKunkel, et al., 2013)

Table26. Notable Winter Weather Events BeltramiCounty, 20132019

Snowfall totals reached up to 17 inches in the

12/28/201% Winter 0 0 Unknown region, with the heaviest snowfall occurring
12/29/2019 Storm over the central Red River Valley. Wind gusts

40-50 mph caused blizzard conditions.

4/11/201% Heavy The area around Bemidji received up to 18

0 0 Unknown

4/12/2019 Snow inches of snow.
3/9/201% Heavy 0 0 Unknown ﬁgg\\;v; a\i:/;ct)tgf()\:\? igzzgdu&L?tii)?elrr]gg?ssioand t
3/10/2019 Snow T

collapse in the area.

Up to 10 inches of snow fell, along with
2/6/20197 Winter 0 0 Unknown sustained winds up to 25 mph. Many schools
2/7/2019 Storm closed, and travel, particularly in open country

was difficult.

Winter storm conditions occued throughout

Winter the northwest corner of Minnesota, with peak

12/af2017 Storm 0 0 Unknown wind speeds between 45 and 57 mpip to 11

inches of snow fell.
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1/2/201% Winter Areas in the Lake of the Woods region receive

1/3/2017 Storm 0 0 Unknown up to 18 inches of snow. Many schodissed.
Snowfalls of up to 18 inches occurred in the R
12/25/201& Winter 0 0 Unknown River Valley, along with winds gusting up to 5!
12/26/2016 Storm mph. Various airports and schools closed as ¢
result.
' Northern Beltrami County received up to 20
3/31/201% Winter 0 0 Unknown | inches of snow. In addition, ice accumulated

4/1/2014 Storm across westentral Minnesota

Wind gusts of 4665 mph resulted in whiteout
2/26/2014 Blizzard 0 0 Unknown | conditions in the region. Reports from Bemid;i

noted nearwhiteout conditions.

Eight to 14 inches of snow fell along the U.S.

12/3/201% Winter 0 0 Unknown Highway 2 corridor. Freezing rain also occurre
12/5/2013 Storm in areas, and winds were gusty. Many schools

closed.

Following a period of mixed freezing rain and
3/17/201% Winter 0 0 Unknown sleet, heavy snow fell, with accumulations
3/18/2013 Storm reaching up to 15 inches. Significant drifting

occurred.

Heavy snow fell from the Upper and Lower Re
2/10/201% Winter 0 0 Unknown Lakes down through the Bagley area, reaching
2/11/2013 Storm up to 18 inches. Visibility was less than half a

mile. Many roads and schools closed.
An ice storm passed through southern Beltrar
1/11/2013 Ice storm 0 0 Unknown | County, leaving between 0.25 and 0.4 inches
ice accumulation. Light snow also occurred.
Data Source: NCEI

To determine the probability of future winterelated storm events in Beltrami Countsecords of

previous event typegblizzard, heavy snow, ice stormndwinter storm) were summed and dividdxy

OEA AAOAOAOS8O PAOGET A 1T &£ OAAT OAh OAekiet sofms@Based OEA
on records in the NCEI Storm Events Database through April of 2019, the relative frequency of winter
related storm events in the county &9peryear. This relative frequency can be used to infer the

probability of these events occurring in the future.

Historically, winter storms have had a large impact on public safety in Minnesota. This will continue,
with a possible increase in snowstorm freancy and annual total snowfallVinter weather ioften a

cause of power outage®ressures on energy use, reduced reliability of services, potential outages and
the potential rise in household costs for energy arejonalimate change risks to public health.

According to the 2015 Minnesota Weather Almanac, a recent study of seasonal snowfall records across
the state from 1892000 showed that 41 of 46 climate stations recorded an increase in average annual
snowfall, ky as much as 10 inches. Higher snowfall levels can result in greater runoff potential during
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springsnowmelt, and many watersheds in Minnesota have shown more consistent measures of high
volume flows during spring, often at or above flood stq4§eeley M. , 2015)

Winter storms affecBeltramiCounty each year. The amount of snow and ice, number of blizzard
conditions, and days of subero temperatures each year are unpredictable and wiBéhtrami County

the vulrerability of jurisdictions to winter storms does not vary geographically. Citizens living in

climates such as these must always be prepared for situations that put their lives or property at risk. It is
not always the size of the storm or the depth of ttad, but an unprepared individual with a vehicle
breakdown or lack of a personal winter safety kit that are at.fi&lral citizens are more vulnerable to
issues with deep snow.

Beltrami Couny Emergency Management identified that there are existing peog gaps and
deficiencies that make its citizens more vulnerable to severe winter storms and should be addressed
with new mitigation efforts to reduce vulnerability. They include:

Equipmeni Some areas of theounty are subject to blowing snow which cassdrifting and roads
could end up completely closedhe Highway Department does haveplows for breaking open roads,
but does not have a large snow blower which would be useful in addressing extreme amounts of snow.

Gaps irRadar CoverageBeltrami County is located almost exactly in the middle of the two radars
(Duluth and Mayville) that provideowerage to northern MinnesotaDften winter precipitationgoes
undetected by the radaiThere will be nothing represented on the radar, but heavy and impéactfu
winter precipitation is occurring.

Abovegound Power LingsA majority of the powe lines in the county are abogeound and subject to
damage from ice storms, wind, and falling tremlis. Power lines that are abogeund are susceptible
to coming down during severe winter storisy resulting in power outages.

Backup Poweg Not all county and city facilities have backup power in the event of a severe winter
storm that takes out power.

Communicationg Not all Beltrami County residents are signedfop our CodeRED syste or have
NOAA weather radiodMany people also do not use social media to follow Beltrami County
Emergency Managemerftacebook page to receive impairit messages. Continued public education
needs to be done to encourage peopleutize these resources.

The leading cause of electric outages in Minnesota during 2008 to 201&eediser/falling trees
Between 2008 and 2013, the greatest number of electric outages in Minnesota occurred thei
month of March(U.S. Department of Energy, 2015)
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In BeltramiCounty,cold winter weather can have severe or fatal impacts. Hypothermia occurs when

the core bodytemperature drops below 96°. Anyonewho is exposed to severe cold without enough
protection can develop hypothermia. Frostbite occurs when skin tissue and blood vessels are damaged
from exposure to temperatures below 32°F. It most commonly affects the toes, fingers, earlobes, chin,
cheeks, wse, and other body parts that are often left uncovered in cold temperatures.

TheWind Chill Index is a calculation that can be made with wind speed to communicate the dangers to
bare skin from winter wids and freezing temperatureshe NWS has produced a chada simplify this
calculation. The classification zones are delineated in terms of time to frostbite on bare skin and are due
to the lowering ofbody temperature due to the passinitpw of lowertemperature air.

The National Weather Service (NWS) issues a wind chill warning when life threatening wind chill values
are expected or occurring. The criteria for issuing official wind chill warnings and advisories are set by
the local wedher forecasting office\WFO).The Grand Forks WFO (FGF) uses a wind chill warning

criteria of-40 °F or colder to issue a wind chill warning a2l °F and colder for a wind chill advisory in
Beltrami County(NWS, 201Q)

Extreme cold temperatures affect the county nearly every year. Extremely cold air settled over
Minnesota on January Sbf 1996 and remained entrenched through Februafty A new record low
temperature for Minnesota was set in the towndéwer on February 2, 1996, €0°F. Numerous
record low temperatures were set during the period at St. Cloud, Rochester and the Twin Cities.
Minneapolis/St. Paul set three new record low temperatures as well as recording‘tbeldest day on
record onFebruary 2, 1996. A mean temperature-286°Fwas measured that day with a high-df7F

and a low of32°Fin the Twin Cities. This was within two degrees of tying thediale record low
temperature set in the Twin Cities and the coldest temperature rded this century. Many central and
southern Minnesota locations set new record low temperatures the morning of thef@e Governor
closed all schoaols that day.

In February of 2014, nearly all of Minnesota was betweeh5lBcolder than normal (1982010

period) (High Plains Regional Climate Center, 20I4)e winter of 201:2014 was the sixth coldest on
record in MinnesotdThe Weather Channel, 2014yith schools in the Twin Cities cancelinggftimes

in January due to dangerous wind chills. It was the coldest winter in the Twin Cities in 35 years, with an
average temperature for Decembdtebruary of 9.7 (MN DNR, 2014Many areas in the state also
experienced lgher than average precipitation through the winter and spring months.

The history of extremeold in Beltrami County was compiled using daily minimum temperature data

from weather stations in the county which haveraplete datasets (< 10% missing data), as well as

cold-related events reported in the NCEI Storm Events Database. To measure the frequency of extreme

cold days in theaunty, AAAE OOAOQOEI 160 AAEI U I EIl E-18Fiusededihd@AOAODO.
benchmark - a standard used by the National Weather Service to report cold weather e(2018)
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Beltrami County ha$ive active weather stationsvith complete datasets reporting daily low
temperatures. Since Januafly 2013, theBemidji Minnesota wather station recorded daily low

OAIl b A OATHS MBtiMes]about 4.5% of the total days. The lowest daily low temperature
reported since Jarary 2013 is42°F, which occurred on January 31, 2Q0&dwestern Regional Climate
Center)

The lowest daily low temperature ever recorded in Beltrami Count§i&-, which was reported by the
Thorhult weather station on February 1 and February 2, {88@western Regional Climate Center)

Daily minimum tenperatures mentioned above do not factor in wind chill. For this information we look

to the National Center for Environmental Information (NCEI) Storm Events Database, which records

@old/wind chilb  AdxtleméTold/wind chib A OAT 008 7 enperdurediitd forAnk@ O AT O
AOGAT 60 AOA AAEET Addiwind chilb1 RORT BT EQAKEAR] OAI 6BAOAOOO0OA
AEEIT 1-1®FA O dktrefécolddwindchilb AOAT O EO xEAT OAI PAOAOOC

A O A35F (National Weather Service, 2018)he NCEI Storm Events Database has recorded 13

Gold/wind child AT éxtremérolddwind childb AOAT 6O AAEAAOET C 'AtdebsDh OAT E #1
one death in the county has been reportdde tothese events

Onenotable older event occurreilarch 8 to March 9, 2003. This cold/wind chill event was reported as
causing an estimate®42,000 worth of property damageéueto numerous water main breaks. Wind
chill temperatures wee measured from40°F to-50°F.

Table27showsthe 24cold-related events in Beltrami Coungs reported to the NCEI Storm Events
Database since January 2013.

Table27. Extreme Cold Events iBeltramiCounty

3/2-3/3/2019 Extreme Morning temperature lows reached 5°F to-25°F, combined with
cold/wind chill steady windsandwind chills dipped into the40s.
Extreme Northwest winds at 515 mph combined w\h temperatures as cold as
2124-2/25/2019 cold/wind chill 20°Fto -30°% caused wind chills 6#0°F to-45°F.
1525 mph winds and temperatures mainly in t20s caused wind
Extreme .
2/7-2/8/2019 cold/wind chil chills of
-40°F to0-60°F.
A fairly rare multiday wind chill warning was issued for northwest M
1/281/31/2019 Extreme Temperatures ranged froml5°F to-25°F onl/29 to the-40s on 1/31.
cold/wind chill Combined with wind speeds of B mph, wind chills values were
recorded from-40°F to-65°F.
Extreme Temperatures as low as th80s and winds speeds oflb>mph
V26172712019 0\ ywind chill  produced wind chills 0#40°F to-60°F.
Extreme . . . o o
1/1/2019 cold/wind chil Across the county wind chills dipped #40°F to-50°F.
12/31/2018 Extreme Wind speeds of A5mph and temperatures ofLO°F to-20°F created
cold/wind chill wind chills 0f£40°F to-50°F.
1/121/13/2018 Extreme _ Temperatures on the morning of 1/13 dipped-20°F to-30°F in most
cold/wind chill areas.
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12/29/2017 Extreme Several weatler stations recorded temperatures e25°F to-35°F. The
1/1/2018 cold/wind chill coldest wind chill readings dipped to arourisb°F.
Extreme Temperaturelows ranged from10°F to-25°F on 1/25 and5°F to-
12/2412/26/2017 cold/wind chill 30°F on 1/26. Wind chill values wed@°F to-45°F at times.
Extreme Temperatures 0f20°F to-30°F and 8L.5mph winds created nd chill
12/1712/18/2016 cold/wind chill readings ranging from40°F to-50°F.
Extreme Temperatures dropped te20°F to-35°F andwvind chill readings
1/161/17/2016 cold/wind chil dipped to
-40°F to-50°F.
Extreme Temperatures were in the20s and wind chill readings ranged from
2/21-2/22/2015 . . 40°F to
cold/wind chill
-50°F.
Extreme . . .
1/6-1/7/2015 . . Wind chill temperatures settled over the areanging-40°F to-50°F.
cold/wind chill
Extreme After a blizzard ended on 1/3, concern shifted to the wind chills whi
1/31/5/2015 cold/wind chill ranged from-40°F to-50°F.
3/13/2/2014 Extreme Steady northwest winds and subzero temperatures brouglnd chills
cold/wind chill ranging from-40°F to-55°F.
2/283/2/2014 Extreme _ A cold ai_r mass brought steady winds and subzero temperatures to
cold/wind chill create wind chills ranging from#0°F to-50°F.
Wwind chill temperatues dropped into the40°F to-50°F range.
Extreme Bemidji had one death as a result of the cold. Aygarold girl died of
2/26-2/27/2014 . . :
cold/wind chill exposure and was found dead outside her apartment complex early
the morning of 2/27.
Extreme Morning tempeature lows were in the20s. Wind chill values
1/26.1/28/2014 cold/wind chill generally ranged from40°F to-50°F.
1/221/23/2014 fgﬂ/eﬂf oy Wind chill readings dropped tal0°F to-50°F.
Extreme Daytime temperature highs ranged in the teg below zero and
1/4-1/7/2014 cold/wind chil temperature lows ranged from the20s to-30s. Steady winds caused
wind chill temperatures of40°F to-60°F.
Extreme Frigid air settling over the area resulted in wind chill temperatures
12/2812/29/2013 . ywind chill  from -40°F to-55°F.
Extreme Followinga ground blizzard on 1/19/2013, frigid air moved into the
1/20-1/22/2013 cold/wind chil region creating morning temperature lows ef5°F t0-25°F. In

combination with 1620 mph winds, wind chills read0°F to-50°F.

Source(NCEI Storm Events Database, 2019)

To determine theprobability of future coldrelated events iBeltrami County records of previous

cold/wind chill and extreme cold/wind chblIOAT OO x AOA OOI i AA Al periodd OEAAA £
record, resulting in the annual relative frequency of eodthted events. Based on records in the NCEI

Storm EventdDatabasefrom 1996 t02019, the relative frequency of colélated storm events in the

county is3.8per year. This relative fregency can be used to infer the probability of these events

occurring in the future.

'l OET OCE Al Ei AOA OAOAAOAE ET AEAAOAO OEAO -ETTAOIO
coldest days of winter are now warmeran we have ever record¢MCEIl, 2018)cold temperatures
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extreme precipitation or storm events such as ice storms as theatdirohanges could lead to a higher
risk of residents being exposed to cold temperatures during power outages or other-seated
hazards during extreme cold.

Within BeltramiCounty the risk of extreme cold does not vary geographic&lilizens living in climates
such as these must always be prepared for situations that put their lives or property at risk. It is not
always the depth of the cold, but an unprepared individual with a vehicle breakdolacloof a
personal winter safety kithat are at risk. Rural citizens not connected to city gas lines are more
vulnerable to issues with extreme cold.

Winter in Beltrami County can be severe, and especially dangerous for disabled citizens and outdoor
workers. Record temperature lows and #ticelike wind chills can cause cetdlated illnesses such as
frostbite and hypothermia, which can be deadly. Hypothermia is the greatest and moghliéatening
cold weatherdanger.

Medical costs related to extreme heat and cold can be enormous: inth@d6tal was $1.5 billion
nationwide, or more than $16,000 per patigfitnion of Concerned Scientists, 2009)

Beltrami County Emergency Management identified that there are existing program gaps and
deficiencies that make itsitizens more vulnerable to extreme cold and should be addressed with new
mitigation efforts to reduce vulnerability. They include:

Mass Care Shelter FacilitteBeltrami County needs to work with local communities and the American
Red Cross to increaskee number of facilities that can serve as mass care sheltering facilities.

Generators for Backup PoweXot all of our designated sheltéacilities have generator bacip power
to provide heat if there is a loss of power.

Extreme hat is the combination of very high temperatures and exceptionally humid conditions. When
the atmospheric moisture content is high, the rate of perspiration from the body decreases and the
human body feels warmer. Heat stress can be indexed by combiningftbets of temperature and

EOIi EAEOUS8 4EA . AOET T Al 7 A KiQuelsls aanka3ddohhbs ot the. 7 3 q
body feels whemelative humidityis factored in with actual air temperature. The heat index values are

for shady locations exposure to direct sunlight may increase these values by up t&.15he NWS will
initiate alert procedures when the Heat Index is expected to exceedA @& at least two consecutive

days(n.d.).
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Figure 16. NWS Heat Index
NWS Heat Index Temperature (°F)
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Source(National Weather Service, n.d.)

Figurel7describes the effects increasing levels of heat has on the body during prolonged exposure
and/orphysical activity.

Figure17. Heat Effects on the Body
Classification Heat Effect on the body
Index
Caution 80°F - Fatigue possible with prolonged exposure and/or physical activity
90°F
Extreme 90°F -  Heat stroke, heat cramps, or heat exhaustion possible with prolonged
Caution 103°F exposure and/or physical activity

Source(National Weather Serviedmarillo, TX, n.d.)

Extreme heat events are linked to a range of illnesses, even death, and can exacerbeaxesfirg

chronic conditions such as cardiovascular, respiratory, liver, and neurological diseases, endocrine
disorders, and renal disease or failure. Populations who are most vulnerable to extreme heat include
persons over 65 or undéve years old; livig alone, without akconditioning, or residing on the

topmost floor of a building; and with an income at or below the poverty line. People who are exposed to
heat because of recreational or jaklated activities are also more vulnerable, including ataget
construction workers, and landscape/agricultural work@kslapting to Climate Change in Minnesota:

2013 Report of the Interagency Climate Adaptation Team, 2013)

Medical costs related to extreme heat and cold can be emarsnin 2005 the total was $1.5 billion
nationwide, or more than $16,000 per patigfitnion of Concerned Scientists, 2009)

According to the Midwestern Regional Climate Center (MRC®),iSthe warmest month for the

climate division in which Beltrami County is located, with a mean temperature ofB6TBere arefive

active weather stations in the countgporting daily temperatures. From January2013 through

March 2020, theestatE T T O OADI OOAA A AE I°Pankvergde of 0286idayd ess d&nO A O
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1% of thetotal daysduring the timeperiod. The highest daily maximum temperatureported since
January 2013 B5°F, which occurred twice in August 20T8e recorddaily maimum temperature
ever recorded in Beltrami County is P89reported by the Redby Weather Station on July 28, 1917
(Midwestern Regional Climate Center)

The National Centers for Environmental Informationaaonly recordedoneinstance of severe heat
Beltrami Countysince 1996The event occurred in August of 2001, when heat indices reaché#.115
No deaths or injuries were reported.

To determine the probability of future heaklated events in Beltrami County, records oépious
OAOAOA EAAO AOAT OO xAOA OOI T AA AT A AEOEAAA AU
relative frequency of heatelated events. Based on records in the NCEI Storm Events Database from
1996 to 2019, the relative frequency of healated storm events in the county is 0.04 per year. This
relative frequency can be used to infer the probability of these events occurring in the future.

with increased warnmg happening in recent decadé@sternational Climate Adaptation Team, 2013)
Annual temperatures in the Midwest have generally been well above the-196Q average since the
late 1990s, with the decade of the Q0s being the warmest on recotlunkel, et al., 2013pevenof
-ETTAOT OAGO X xAOIi AOO UAAOO 1T AAOOOAH eEMoredE A
2050 and 5°F to 10°F by ZW@/N Environmental Quality Board, 2014)he Midwest has experienced
major heat waves and their frequency has increased over thesiadecadeqPerera, et al., 2012)or
the U.S., mortality icreases 4% during heat waves compared with fm@at wave daygAnderson &
Bell, 2011)During July 2011, 132 million people across the U.S. were under a hegtaaddron July 20
the majority of the Midwest experienced tempatures in excess of 100°F. Heat stress is projected to
increase as a result of climbing summer tempeiras and humidityf{Schoof, 2012)0n July 19, 2011,
Moorhead Minnesota set a new state record for the hottest heat indext,eat 134F. That same day,
Moorhead also recorded a new state record for the highest dew point & 88was the hottest, most
humid spot on the planet that dajpouglas, 2011)

Recent statistics from NOAA show that theaee more human fatalities each year due to heat waves
than from floods, lightning, tornadoes and winter storms. Many cities have responded by creating Heat
Wave Response Plans to ensure that those in marginal health without air conditioning can obtain the
relief and care they needand the Minnesota Department of Health developed the Extreme Heat
Toolkit to help educate atisk populations on how to reduce risks associated with heat wésesley

M., 2015)

Within BeltramiCounty the risk of extreme & does not vary geographicallifowever, those who
work outdoors or do not have permanent housing are at greater risk.

Page BO

[ O

1 AOO



Beltrami County Emergency Management identified that there are existing program gaps and
deficiencies that make its citizens more vulnerable to extreme heat and should be addressed with new
mitigation efforts to reduce vulnerability. They include:

Mass Care Shelter Facilit|eBeltrami County needs to work with local communities and the American
Red Cross to increase the number of facilities that can serve as mass care sheltering facilities.

Generators for Backup Power to Shelter Facititiest all of our designated sheltéacilities have
generator backip power to provide cooling if there is@sk of power.

Within the broad domain of natural hazards that comprise disaster science, drought is unequivocally
the most difficult to define. This is primarily due to its insidious nature, and because the parameters
that typically controli vary both spatially and temporally. For instance, the hydneteorological
conditions that constitute drought in one location, may not necessarily qualify as drought in a
contrasting climate. Even in regions that share a statistically similar climaterdactors such as soil

type, antecedent moisture conditions, ground cover and topography all play a vital role in dictating
drought emergence. To further complicate matters, drought is associated with a diverse number of
climatic and hydrological stresss, which come with a unique set of collective impacts that affect

nearly every corner of our economy and environment. Subsequently, there are over a hundred and fifty
different definitions of drought, not just because it is difficult to define, but prelgi®n the grounds

that drought affects different regions in different wayBu, Svoboda, & Tang, 2013Yhen one

attempts to merge and understand these various definitions and impacts, it is evident that drought can
be integraed into five principal categories. These include: meteorologiagtjcultural hydrological,
ecological and socieconomic droughfigurel8.
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Figure 18. Sequence of drought occurrence and impacts fanoaiy accepted drought types
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Source(National Drought Mitigation Center, 2018)

Meteorological drought is qualified by any significant deficit of precipitation. The term agricultural
drought indicates an extended dry ped that results in crop stress and harvest reductidgdrological
drought is manifest in noticeably reduced river and stream flow artecally low groundwater tables.
Ecological drought occurs when the combined effectsnafteorological and/or hydrolgical drought
begin to impact the delicate balance of a given ecosyst8mcioeconomic drought refers to the
situation that occurs when water shortages begin to affect people and their lives. It associates
economic goods with the elements of meteorologicagricultural and hydrological drought. Many
supplies of economic goods (e.g., water, food graarsj hydroelectric power) are greatly dependent
on the weather.

There are numerous approach&sassessing drought condition$he current gold standard for

accurate drought conditions in the United States is the United States Drought Monitor (USDM) Map.
Established by the National Drought Mitigation Center (NDMC) in 1999, the Drought Monitor is a
weekly map that depicts drougtdonditions in all 50 states and Puerto Rico. Each weekly map is
produced by a NDMC assigned author. Though drought map authors utilize a broad domain of
geospatial, climatic data and drought indices that cover every aspect of drought, perhaps their most
valuable resource is the input they receive each week from hundreds of drought experts throughout the
country. The drought monitor map is thus a collective synthesis of the best quantitative and the most
reliable qualitative information availabl@National Drought Mitigation Center, 2018}igure19displays

an example map and statistics table prepared by the U.S. Drought Monitor for Minnesota on November
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20, 2012. In total, there are fouralight categories: moderate (D1), severe (D2), extee(D3), and
exceptional(D4). A fifth category, abnormally dry (DO) is used to depict areas that are abnormally dry
but not yet in droughtAbnormally dry conditions are indicative of the meteorologicatumstances

that precede drought onset and those that are coming out of drought. DO is often considered a
bellwether of drought but it is also an accurate warning sign that crop growth may be slowed and
wildfire risk may be elevatedlable28displays these drought categories along with the potential
impacts at each level.

Table28. USDM Drought Classification
Category Description Possible Impacts

Going into drought:
1 Shortterm dryness slowing planting, growth of crops
or pastures
Coming out of drought:
Some lingering water deficits
Pastures or crops not fully recovered
Some damage to crops, pastures
Streams, reservoirs, or wells low, some water
shortages developing or imminent
Voluntary wateruse restrictions requested
Crop or pasture losses likely
Water shortages common
Water restrictions imposed
Major crop/pasture losses
Widespread water shortages or restrictions
Exceptional and widespread crop/pasture losses
Shortages of water in reservoirs, streams, and wells
creating water emergencies

DO Abnormally Dry

E I

D1 Moderate Drought

D2 Severe Drought

- Extreme Drought

D4 Exceptional Drought

=A =4 =4 =4 -4 -4 -8 -

Source(USDM, n.d.)

The decision to declare or alter a drought categorg igiven location is dependent upon a
comprehensive set of climate products that are specifically manufactured to quantify drought. Many of
these products areeferred to as drought indice3hese indices each serve a specific purpose. There are
indices thad are designed for measuring sherm drought, and there are indices that are built to

reflect longterm drought. Similarly, other indices are useful for sector specific areas such as water
resources or agriculture.
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Figure 19. U.S. Drought Monitor for Minnesota, November 20, 2012
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Source(National Drought Mitigation Center, 2018)

To determine the probability of future drought events in Beltrami County we ioastobserved
droughts.The USDM database was examiniedm January 200Q August 12, 2019 (1,028 eks)for
any occurrence of drought in the county, regardless of the doratr severity of the drought.
According to the weekly reported data, the cayrexpedO EAT AAA AOT OCE@®ofahel AEOET 1 O
weeks and drought conditiony $ % ofXh@ weeksWe infer the relative frequency of past droughts
to represent the probability of similar droughts occurring in the future.

When comparing the two most recefitre-year timeframes (2012018 & 2002013) the data shows
either a decrease or no changethe percent of land areia each drought categoryexcept DO which

saw an increasd able29 shows the breakdown of this comparison.

Table29.
Timeframe
20092013
20142018
% Change

In 2007, 24 Minnesota counties received drought designation, vgeilencountieswere declared flood

Average

No Drought DO
40.10% 27.20%
52.22% 35.45%
+30.22%

Percent

D1

19.87%
11.17%

+30.33% -43.78%

of

Bel t r ami

2

5.37% 7.45% 0%
1.17% 0% 0%
-718.21%  -100% 0%

Countyds

Land

Ar ea

disasters;m 2012, 55 Minnesota counties received federal drought designation at the same time 11
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counties delared flood emergencie@VIN Environmental Quality Board, 2014)nd h May of 2015,
over 90% of Minnesota was underigg severe or moderate drougi®N DNR, 2015Droughts have
been happeningti OCET OO0 - ET 1 A Gtlis®dt geCrledite Oegrieecatwhidridnate
change may impact future drough{$nternational Climate Adaptation Team, 2013Y¥hile there was no
apparent change in drought duration in the Midst over the past centur§Dai, 2011)the average
number of days without precipitation is projected to increase in the fuiNational Climate
Assessment Development Advisory Committee, 2013)

The climate models used in the 2014 National Climate Assessment projects Minnesota to have an
increase in days over 90°F by radntury; however, the future drought situation is less clear. The
climate model run with the lower emissions scenario projectsigaificant change in the number of
consecutive days of no rain, while the higher emissions scenario show an increase in dry periods,
ET AOAAOET ¢ - ET 1 (Midriesdtd Balutioh GdnoCAgehcy PE1D)ESse climag models
are shown irFigure20.

Figure 20. Projected Change in Number of Consecutive Dry Days in Low & High Emission Scenarios

Projected Change in Number of Consecutive Dry Days||Projected Change in Number of Consecutive Dry Days
Period: 2041-2070 | Lower Emissions: B1 Period: 2041-2070 | Higher Emissions: A2
|
I
\
Change in Number of Consecutive Days Per Year Change in Number of Consacutive Days Per Year
1 I  —— T
1 0 1 2 3 4 1 0 1 2 3 @

Source(ICAT, 2017)

Even in areas where predigtion does not decrease, projected higher air temperatures will cause
increased surface evaporation and plant water loss, leading to drier soils. As soil dries out, a larger
proportion of the incoming heat from the sun goes into heating the soil andcadjnair rather than
evaporating its moisture, resulting in hotter summers under drier climatic conditipheeller &
Seneviratne, 2012)

Alljurisdictions in BeltramCountyare vulnerable to drought, which h&mpacted the county numerous

times over the years. The National Drought Mitigation Center (NDMC) oversees the Drought Impact

Reporter (DIR) a comprehensive database which gathers drougélated reports from a variety of

sources and identifies the sec{@) being impacted by each drought. The NDKAGI.)defines a

AOT OCEO Erd obskrlable Ids©or €hange that occurred at a specific place and time because of
droughtd | AOT OCEO | AAOET Credbagedon thesafor(sf Bediolight Enpactd; A O A C1 ¢
therefore, a single drought impacting multiple sectors will be categorized into each respective sector.
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DIR record show 3ncidents of drought impacting at leasthe sector in Beltrami Counfyom 1976
2018 Table30lists the number of timegach sector was impacted by these droughts

Table30. Reporteddrought Impacts foBeltramiCounty, 19762018

Agriculture 4
Busines & Industry 0
Energy 0
Fire 8
Plants & Wildlife 2
Relief, Response & Restrictior 13
Society & Public Health 3
Tourism & Recreation 0
Water Supply & Quality 8

Source(National Drought Mitigation Center)
Note: Fo additional information about each category/sector, visit:
https://droughtreporter.unl.edu/help/dir/mapping.aspx

Since droughts are regional nature jurisdictions within Beltrami Qanty donot vary in their

vulnerability to drought; however, jurisdictions with a greater number of vulnerable residents may be
more negatively impacted. For examplgroughts can contribute to poor air quality by increasing the

risk of wildfires and creatg a dustier than normal environment. Populations vulnerable to these
conditions include children, older adults, and those with respiratory issues. The Household Composition
& Disability SVI theme map (sectiorbd.) is made up of these population grougsd should be

reviewed to better understand the vulnerability of each jurisdiction.

Areas of the county reliant on an agricultural economy may also be more severely impacted from loss of
crops due to droughtF-rom1989-2017 BeltramiCounty receive$2,453718(2017 AD)in crop

indemnity payments due to dnaght, whichranks in the 8 percentileof drought-related crop

indemnity payments received by other counties in Minnes@&U Center for Emergency Management

and Homeland Sagity, 2018)

Beltrami County Emergency Management did not identify any existing program gaps or deficiencies
that make its citizens more vulnerable to droughts.

A wildfire is an uncontrolled fire spreading through vegetative fuels, gpsi@nger and destruction to
property. Wildfires can occur in undeveloped areas and spread to urban areas where structures and
other human developments are more concentrated. While some wildfires start by natural causes like
lightning, humans caustur out of everyfive wildfires. Debris burns, arson or carelessness are the
leading causes of wildfires. As a natural hazard, a wildfire is often the direct result of a lightning strike
that may destroy personal property and public land areas, especially oanatand state forest lands.
The dangers from wildfire include the destruction of timber, property and wildlife, and injury or loss of
life to people living in the affected area or using the area for recreational facilities.
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While wildfires are often viewgkin a negative light, they are a naturally occurring part of the
environment.Wildfires are an important component of healthy forest and prairie ecology, and can be
beneficial by reducing dangerously high fuel levels and putting nutrients into the grthaidspur new
growth. In addition, many flora species require fire for seed germinatitowever, as people settled

this country and began clearing land andilding homes, roads, railroadgsd campgrounds, new
artificial causes of wildfiremergedand thdr frequency and level of destruction increased.

Causes of wildfires vary from state to state. For example, in Florida, lightning ignites approximately half
of all wildfires, while in Minnega lightning causes less than 58ball wildfires. These variaths are due

to climate, vegetation, topographynd weather. People burning debris cause most wildfires in
Minnesota. However, wildfires are also caused by vehicle exhaust, sparks from trainsauyd he
equipment, camping, smokingnd lightning.

Topographyaffects the movement of air and fire over the ground surface. The slope and shape of
terrain can change the rate of speed at which the fire travels. Weather affects the probability of wildfire
and has a significant effect on its behavidemperature, humiity and wind affect the severity and
duration of wildfires.

(TT A0 OEOAAOGAT AA AU xEI AEEOA A @O APADE IEA @WRAIOUEAGRIS®A 4
zone where homes and subdivisions have been located in wildland areas where natura¢sviddfir

have an impact. While wildfires are necessary for healthy ecosystems, they burn whatever fuel is in

their path, whether vegetation or buildings.

Because the severity of a wildfire directly impacts soil productivity and the vegetative recovery
timeframe, theUSDA Natural Resources Conservation Service (NRCS) classifies wildfires by burn
severityto estimate soil heating and the severity of rootrdage. Wildfires are classified into one of
three classifications based on pefite vegetative and soil condition indicators. The most severe fires
result in greatly reduced soil productivity, slow vegetative recover§@¥ears) and great potential for
soil erosion. Severe lyning wildfires typically occun areas with steep north or east slopes and dense
timber. On the opposite spectrum, the vegetation of an area impacted by asleverity fire is likely to
recover naturally, with regrow occurring withia year. Lowseverity wildfires primarily occur on
grassland§USDA NRCS, n.d.)

One of the most common causes of a home being damaged or destroyed is due to radiant heat. In a
wildfire, radiant heat is the heat given off byitming vegetation. The high temperatures of some
wildfires can cause the deck, sidingroof of a home to ignite, because the fire was too near the home.
Studies in western wildfires have shown that approximatel¢&% homes surviving a major wildfire

had 3050 feet of defensible space around them, coupled with-fesistant roofing.

Approximately 1,600 wildfires occurred each ygaMinnesotaon average from 1978011(MN DNR,
2011) Wildfires occur throughout the springummer and fall, however, most wildfires in Mirswa

take place in March, Api@nd May. During this period, much of the existing vegetation has been killed
due to winter temperatures and is dead, brown and combustible. Also, there is little green viegetat
serve as a barrier for a moving wildfire.
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The Minnesota DNR responded 20156wildfires inBeltramiCourty between 1985 andugust 209,
burning a total 0fl05,543acres(Figure21). Only 26 of these fires were caused by lightning; the rest
were humancaused.These include fires not only on state landst also rural private lands for which
there is not another agency with primary responsibility. Wildfires that are ndtuided in this data are
those that occur on federddndsand those that are rggnded to by local fire departments.

The largest wildfire iBeltramiCounty burned?5,396acres inSeptember 2012n thenorthernpart of
the county.Its cause was not recded in this dataset.

The second largest wildfire burned 5,180 acres in 1990, a relatively small fire compared with the 2012
fire.

Between 2014 and August 2019, there was a total of 224 wildfires, burning 3,464 acres.

The Beltrami County Emergency SemscCommittee noted that since the laBtHMPupdate,wildfires
in the county have resulted in property losses, but no known fatalities or injoaes occurred:

Fire near Gene Dillon School, evacuation required.

Wildfire: Highway 1 near reservatigmo evacuations required.

North Minnie Fire near Fourtown, required evacuation of residents.
Brush pile spread to a residential fire near Saum.

=A =4 4 =

In October2012, the North Minnie Fireurned over 25,000 acrés duff and peat in remote areas of the
Red Lake Wderness Management Aredhis was one of several peat fires in Northern Minnesota at
the same time. Cooperatiorequiredthe MnDNRForestry and Wildlife Divisions, Lake of the Woods
County, Beltrami Countythe Red Lake Tribe, Minnesota Agen8ureau ofindian Affairs, and local fire
departments(International Falls Journal, 2012}he incidentesultedin the closure of area roads and
trails near the town of FourtowiNOAA, 2012)

According to MNDNR datathere is622,029acres of peat in Beltrami CountfPeatis partially decayed
plant matter found in ancient bogs and swamps. Minnesota has approximabetyillion acres of
peatland, the highest total acreage in the contiguous United Statest fiess are deegrooted fires

that burn underground, lasting for weeks, months, or even years. They can smolder during winter
months beneath the snow, surfacing again in the spring to burn above ground. Peat ignites when its
moisture content is low, and #m it supports combustion rather than flame. Once started, combustion
is persistent because peat contains oxygen and needs little or no outside oxygen to continue burning.
0OAAOGO ET OOI AOGET ¢ NOAI EOEAO i AATecdnesAvatgEEepefientt T OA O |
These factors result in lonlgsting fires that require extensive operationsdgtinguish.

To determine the probability of future wildfires in Beltrami County we considered-paserved

events. Based on Minnesota DNR records frog85to August 2019the relative frequency of wildfire

events in BeltramCounty is62 events per year, whictve infer to represent the probability of these
events occurring in the future.
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BeltramiCounty MultiHazard Mitigation Plan, 220

Figure 21. Wildfires by Acres Burned (B%-August 2019) and Peat irBeltramiCounty
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Data Source: MN DNR
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Temperatures are predicted to rise in the state, which could lead to more extreme heat events and

AOOT AEAOAA xEI AEEOA OEOEO8 ' O - ET 1 ebriddgit@ndAl Ei AOA
extreme rain events and increasing temperatures will result in changes to forest composition and/or
distribution. These fluctuations can lead to dry conditions that may cause increased fire risk in both

grassland and forest environments.

Climate data expertroject conditions leading to a higher frequency of late growing season drought
conditions, elevated winter temperatures with reduced snowpack, prolonged high heat days, and
extended periods of low rainfall.

Blowdowns andree mortality are also big concerns as they lead to increased fuel for wildfire. Spruce
budworm and the resulting mortality from this insect outbreak increases the buildup of standing dead
and down fuels, another growing concern.

An analysis of the Pagarfiireek Fire and its impaston public health was done liake Countya

similarly forested county in northern Minnesotahe fire burned large portions of the BWCA

wilderness, endangering visitors spread throughout a large area and beyond the reach of easy
communication. Particulate matter from the fires posed a serious threat to respiratory health,

particularly for individuals with asthma, lung disease, heart ailments, and other conditions. Air quality
alerts were released across numerous states. Many tsoand Forest Service roads were closed.

Smoke and ash from the fire made land and air travel extremely dangerous. In some areas, visibility was
reduced to oneand-a-half miles(MDH, 2018)

The SILVIS Lab at University of Wassinz Madison created a nationwide dataset documenting the
2010 Wildland Urban Interface. With the increase of development in metropolitan fringes and rural
areas, the wildlaneurban interface (WUI) is increasing. The WUI is defined as the area whectustis
and other human development meet or intermingle with undeveloped wildlartte expansion of the
WUI in recent decades has significant implications for wildfire management and impact. The WUI
creates an environment in which fire can readily movenwssn structural and vegetation fuels. Its
expansion has increased the likelihood that wildfires will threaten structures and people.

There are two types of WUI: intermix and interface. Intermix WUI are areas where housing and
vegetation intermingle; interhce WUI are areas with housing in the vicinity of contiguous wildland
vegetation.Figure22 below maps the WUI in Beltrami Counfihere areareas of interface in the
Bemidji region There arealsointermix areadocated throughoutthe county.

Beltrami County Emergency Management identified that there are existing program gaps and
deficiencies that make its citizens more vulneratdewildfire and should be addressed with new
mitigation efforts to reduce vulnerability. They include
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BeltramiCounty MultitHazard Mitigation Plan, 220

Firewise / CWP#Beltrami County used to be active in the MN DNR Firewiegram, but that has
since lapsedThe City of Bemidji participated in a Community Wildfire Protection Plan (CVitir&)gh
CPAW several years agbhe status of this plan is unkwn.

Database obry Hydrantsiell Accesg The ounty needs to work with local fire departments to update
its database of the locations dfy hydrants and well acces&reas that are not covered by a municipal
water source should be evaluated for addital dry hydrant/well access projects.

Figure22. Wildland Urban Interface in Beltrami County

ooooooo
-----
-------

Interface

B Intermix

B vied/High Housing Density (NoVea), "
Low Housing Density, or Ag no‘vﬁ) ""l\ " .

B o Housing (veg) ha e
Very Low Housing Density (veg) ",

BT water i

Data Source: Radeloff (2005)



Erosion is the wearing away of land, such as the lossriverbank, beach, shoreliree dune mateial. It

is measured as the rate of change in the position or displacement of a riverbank or shoreline over a
period of time. Shortterm erosion typically results from periodic natural events, such as flooding,
hurricanes, storm surgeand windstorms, butmay be intensified by human activities. Lotigrm

erosion is a result of multiear impacts such as repetitive flooding, wave action, sea lese| sediment
loss, subsidencand climate change. Death and injury are not typically associated with erosion;
however,major incidents of erosion, such as landslidegs destroy buildings and infrastructu(EEMA,
2013)

The movement of a mass of rock, debris, or earth down a slopbedfprce of gravity is considered a
landslide.Theyoccur when the slope or soil stability changes from stable to unstable, which may be
caused by earthquakes, storms,lganic eruptions, erosion, firer additional humarinduced activities.
Slopes greater than 10 degrees are more likely to slide,@aslapes where the height from the top of
the slope to its toe is greater than 40 feet. Slopes are also more likely to fail if vegetative cover is low
and/or soil water content is high. Potential impacts include environmental disturbance, property and
infrastructure damage, and injuries or fatalitidcSEMA, 2013)

According to the Beltrami County Soil and Water Conservation District (SWCD), the county regularly
experiencegypical shoreline erosion with high water levels or storm events, but nothing catastrophic in
the recent past has beereported.

The Beltrami County Highway Departmenbted that the flooding in 2014aused damage to county
roads byeroding out sections foroads and culverts.

According to the NCEI database, $eptember of 1999 heavy rainfalls after a wet summer restited
area flooding. High lake levels and shoreline erosion was tegdan the Cass Lake area

The MinnesoteBoard of Water and Soil Resmas (BWSR) maintains a grant reporting system for

installed Best Management Practices (BMPs) that are connected to completed and closed grants
funded through BWSR. According todke datathere hasbeenoneBMPinstalled in the Water Erosion
category inBeltramiCounty since 2013.he project occurred in Bemidji in 2016 and was classified as a
OAET OAOAT OEiI 1T AAOET 86

Current research led by the University of Minnesota is underway to acquire, analyze, and distribute new
data on landslidescross the state foMinnesota.By June 2020, this research will produce tools and

data for mitigation and restoration including a landslide inventory and landslide susceptibility maps.
(ENRTF, 2017These data were unavailatier this plan.

Todetermine the probability of future landslides in Beltrami County, records of previous landslides and
the period in which they occurred were examined, and the relative frequehtlyese events was
calculated. Because there are no official records of &idds in the county and only one SWCD project
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referencing water erosiorthe relative frequency is less than oper year. This relative frequency can
be used tanfer that the probability of future landslidas the countyis very low.

The increased magnitude and frequency of flooding events and storm activity that may result from

climate change may in turn increase the risk of soil erosion and landslides. According to University of
Washington geologist Dave Moeti | AOUR O) £ OEA Al Ei AOGA AEAT CAO ET
OAET £ZA11T UT O x1 O1 A A @b APhillps,@014)0AA A 110 11T OA 1 AT AO

In Minnesota, the wettest days are getting wetter. This can contribute to increasedogras many
locations due to flooding and saturation of soils. Reduced ice cover on lakes and shorelines (due to
warmer temperatures) could potentially expose shorelines to increased erosion or damage during
weather events when they previously may have beevered with icéNational Climate Assessment
Development Advisory Committee, 2013)

I AAT OAET ¢ O OEA woxi . AOGEITAI #1 EIi AGA 1 OOAOOI AT O
erosion, damaging ecosystems and inasing delivery of sediment and subsequent loss of reservoir

Human life and safety, structures, and infrastructure are all vulnerable to landslides. Identifying the
areas mae susceptible to landsliding is challenging, especially at a large scale. The USGS has
performed an analysis for potential landslide of the conterminous US, and while highly generalized and
not intended to be used for local planning, still provides a gaheverview of landslide potential.

The delineation process is based on geologic formations of the US which were classified as having high,
medium, or low landslide incidence; and being of high, medium, or low susceptibility to landsliding
(RadbruchHall, etal., 1989 7EEI A OEA | AET OEOU 1T &£ -ET1AO01I OA EO A
Beltrami County, areas along the Minnesota and Le Sueur Rivers, as well as the southeast corner of the

state are classified as being merately susceptible to landslides with low incidences of landslides. The

iITTuU AOAA ET OEA OOAOA Al AOGOEZEAA AO EAOEI C A OEE
southeastern St. Louis County.

Beltrami County Emergency Management didtridentify any existing program gaps or deficiencies
that make its citizens more vulnerable to soil erosion or landslides.

Dams are structures that retain or detain water behind a large barrier. When full or partially full, the
difference in elevation between the water above the dam and below creates large amounts of potential
energy, allowing the chance for failure. Dams can fail due to either 1) water heights or flows above the
capacity for which the structure was designed; od&jiciencies in the structure such that it cannot hold
back the potential energy ahe water. If a dam fails, issues of primary concern include loss of human
life/injury, downstream property damage, lifeline disruption (transportation routes and utilitys
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required to maintain or protect life), and environmental damage. Dams require constant margtori
and regular maintenance to sure their integrity.

Theagencies with regulatory authority of dams in Minnesota are:

1 The MN DNRDam Safety Program has the mission of protecting the life and safety of people
by ensuring that dams are safe. Minnesota's program sets minimum standards for dams and
regulates the design, construction, operation, repair, and removal of dams. Both piyvarel
publicly owned dams are regulated.

1 The U.S. Army Corp of Engineers (USACE) maintains the lock and dam system on the
Mississippi River and has regulatory authority over the flood control dams that it owns. USACE
also patrticipates with local communés in all phases of flood control that includes dams,
levees, or other means.

1 The Federal Power Act (FPA) authorizes the Federal Energy Regulatory Commission (FERC) to
issue exemptions or licenses to construct, operate and maintain dams, water conduits,
reservoirs, and transmission lines to improve navigation and to develop power from streams
and other bodies of water over which it has jurisdiction. 16 U.S.C. § 797(e). Regulatory tools
include the Federal Power Act, Public Utility Regulatory Policies AetBlectric Consumers
Act of 1986 and the Energy Policy Act of 1992.

According to the State Dam Safety Engineer at the MN DNR, there have not been any cases of dam
failure inBeltrami County.

$AI O AOA AROGECT AA AAOGAA 11 AOOOI DOETT O AAT 6O A
volume of water behind the dam and flowing through the dam at any one time. Changes in weather
patterns due to climate change may change the eged flow pattern. It is conceivable that bigger

rainfalls at earlier times in the year could threaten a dadesigned margin of safety, causing dam
operators to release greater volumes of water earlier in a storm cycle in order to maintain the required
margins of safety. Such early releases of increased volumes can increase flood potential downstream.

While climate change will not increase the probability of catastrophic dam failure, it may increase the
probability of design failures. Minnesota had a déarlure due to a large storm event in June 2012.

The Forebay canah Carlton Counthad operated as designed for nearly 100 years. The intensity of the
2012 rain event caused a failure of the camall, whichcaused significant damage. Climate change is
adding a new level of uncertainty that needs to be considered with respect to assumptions made during
dam construction.

Although dam regulatory authorities vary between various federal and state agencies, all authorities
attempt to classifydams according to the potential impacts from a dam failure or-operation. In
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Table31D OT OEAAO AT 1T OAOOEAx 1T &£ OEA | AET AOEOAOEA ACAI
potential classificationThis classification system does not imply that the dam is unsafe, but rather
categorizesdams based on the probable loss of human life and the impacts on economic,

environmental, and lifeline interest004)

Table31. Hazard Potential Classification Criteria

Low and generally limited
to owner
Significant None expected Yes
. Probable- one or | Yes (but not necessary for
High . e
more expected this classification)
Source(US Army Corps of Engineers, 2008)

Low None expected

-ETTAOI OAGO EAUAOA Al ACOEAEAAQOETT O A O AAIi O AOA A

9 High (Class I} loss of life or potential serious hazards; damage to health, main highways; high
value industrial or commercial properseor major public utilities; or serious direct or indirect
economic loss to the public;

1 Significant (Class I} possible health hazard or probable loss of higilue property; damage
to secondary highways, railroads or other public utilities; or limii@ect or indirect economic
loss to the public other than that described in Class Il (Low); and

1 Low (Class IIl} property losses restricted mainly to rural buildings and local county and
township roads that are an essential part of the rural transpdotasystem serving the area
involved.

Class | dam owners are required to have an Emergency Action Plan (EAP) on file, notifying individuals
whose lives, property, or health may be endangered by failure;opiration, or other circumstances
affecting the cam (Minnesota Legistlature Office of the Revisor of Statutes, 2008)

Dams for which a hazard potential (as defined above) has not been designated, or is not provided, are

Al AGOEEZEAA AO O51 AAOAOI ET AAo6 8

Figure23below maps the dams iBeltramiCounty by hazard classification. None of the dams in the

county are listed as a high hazaf@nly theLake Bemidjt AT EO 1 EOOAA AO AItO3ECIT EA
is owned byOttertail Power Compaw, which maintains a Emergency Action Plan for the dam that

addresses response measures such as emergency public naotification and evacuation in the event of a
dam breach.

Page 95



BeltramiCounty MultiHazard Mitigation Plan, 220

Figure23. Dams by Hazard Classification

Dams by Hazard Classification
[= Significant (Class II)
B Low (Class 111)

B unknown

Data Sources: MN DNR, NID
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In additionto dams being classified by their hazard potential, the physical condition of dams is
inspected and given a condition ranking. The condition of a dam is categorized into one of the following
classifications:

9 Satisfactory - No existing or potential dam safy deficiencies are recognized. Acceptable
performance is expected under all loading conditions (static, hydrologic, seismic) in accordance
with the applicable regulatory criteria or tolerable risk guidelines.

1 Fair- No existing dam safety deficienciesearecognized for normal loading conditions. Rare or
extreme hydrologic and/or seismic events may result in a dam safety deficiency. Risk may be in
the range to take further action.

1 Poor- A dam safety deficiency is recognized for loading conditions whiely nealistically
I AAOO8 2A1 AAEAT AAQGEI T EO 1TAAAOGOAOUS8 0011 06 1A
critical analysis parameters which identify a potential dam safety deficiency. Further
investigations and studies are necessary.

1 Unsatisfactory - Adam safety deficiency is recognized that requires immediate or emergency
remedial action for problem resolution.

1 Not Rated- The dam has not been inspected, is not under state jurisdiction, or has been
inspected but, for whatever reason, has not been taidS Army Corps of Engineers, 2008)

$AT O Eb 1DOT OB OA OE Oano® ubéiable tellure/Arttl @dsé d greater threat to
the surrounding community and infrastructure.

There are twadamsin the county wih a conditional asse$sAT O | D Gérdiek Rice Paddies

There are no levees in Beltrami County.

Beltrami County Emergncy Management did not identify any existing program gaps or deficiencies
that make its citizens vulnerable to dam failure.
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BeltramiCounty MultiHazard Mitigation Plan, 220

Figure24. Dams by Condition Assessment
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Data Sources: MN DNR, NID
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The goal of mitigation is tprotect lives andeduce the future impacts of hazards including property

damage, disruption to local and regional economies, the amount of public and private funds spent to

assist with recovery, and to build disastessistant communities. Mitigation a@ns and projects

should be based on a walbnstructed risk assessment, provided in Section 4 of this plan. Mitigation

OET 601 A AA Al TI1CIETC POl AAOO AAAPOETI C 1 OAO OEIi A O

The capabilityassessment identifies current activities and existing planning tools used to mitigate
hazards. The capability assessment identifies the policieguylegions, procedures, progranmend

projects that contribute to the lessening of disaster damages. The assest also provides an
evaluation of these capabilities to determine whether the activities can be improved in order to more
effectively reducdahe impact of future hazards. The following sections identify existing plans and
mitigation capabilities withirall of the communities:

1 Appendix Lists the plans and programs in placeBieltramiCounty as related to hazard
mitigation.

1 Appendix KAs part of the Beltrami County MHMP update, the county, its cities, and townships
were asked to participate infillg 1T 6O A O, 1 AAl - EOQOECAOQOEI T 3000AUcC
current mitigation capabilities and program gapsppendix Kists the LMS reports gathered for
Beltrami County.

Information from the capability assessments was used to support developmdotaf mitigation
actions for implementation over the nefitve years (see column@omment®n Implementation,
Administration & Integration into Local Planning Mechanisms)

The NFIP is a federal program createdCongress to mitigate future flood losses nationwide through
sound, communityenforced building and zoning ordinances and to provide access to affordable,
federally-backed flood insurance protection for property owners. The NFIP is designed to provide a
insurance alternative to disaster assistance to meet the escalating costs of repairing damage to
buildings and their contents caused by floods. Participation in the NFIP is based on an agreement
between local communities and the federal government thittss that if a community will adopt and
enforce a floodplain management ordinance to reduce future flood risks to new construction in Special
Flood Hazard Areas (SFHAS), the federal government will make flood insurance available within the
community as dinancial protection against flood losses.

Table32below listsBeltramiCounty participation in the NFIH he communities of Funkley (population:
5) and Turtle River (population: 77) both have FEMA mapped high risk areas, hohese
communities do not participate in the NFIP. The town of Funkley does not appear to have any

Page P9



structures within the mapped flood boundary. Turtle River appears to have one structure affected in the
modeled Hazus 1% annual chance flood boundary areldi more structures affected in an older non
digital flood boundary that follows the Turtle River Lake. The floodplain along the lake could not be
modeled in Hazus and therefore was not included in the flood loss estimates.

Table32. BeltramiCounty Participation in the NFIP

chgtrnig” Participating in NFIP No FEMA Mapped High Risk Are¢ NSFHA 5/15/1985
Bemidji Participating in NFIP No FEMA Mapped High Risk Are¢ NSFHA 2/22/2010
Bemidii b icipating in NFIP No FEMA Mapped High Risk Are: NSFHA 2/22/2010
Township

Blackduck | NOT Participating No FEMA Mapped High Risk Are: n/a n/a
Funkley NOT Paticipating FEMA Mapped High Risk Areas = 7/11/1975 n/a
Kelliher NOT Participating No FEMA Mapped High Risk Are: n/a n/a
Northem ' o icipating in NFIP No FEMA Mapped High Risk Are: NSFHA 2/22/2010
Township

Solway NOT Participating No FEMA Mapped Highigk Areas n/a n/a
Tenstrike NOT Participating No FEMA Mapped High Risk Are: n/a n/a

Turtle River NOT Participating FEMA Mapped High Risk Areas @ 8/1/1975 n/a
Wilton Participating in NFIP (E FEMA Mapped High Risk Areas = 11/10/1978 11/7/2001 (E

Source: Ml DNR (data current as4/6/202Q

Repetitive loss properties are defined as properties that havethadr more flood insurance claims of

$1,000 or more in any rollinkd>-year period. Property owners are asked to consider mitigation activities
suchasANOEOEOET T h OAI T AAOCEITh TO Al AGAGETTh AIiT1TC T
properties strategy is to eliminate or reduce the damage to property and the disruption to life caused

by repeated flooding of the same properties. Propeoivners are otified of their status by FEMA.
However,BeltramiCountydoes not have any repetitive loss properties.

I POl PAOOEAO AOA Al AOOE /AErA BRLAGOperty & Adlik®aba 2 ADAOEOEOD
residential property that is covered under an NFIP dl@gesurance policy and:

f That has at least four NFIP claim payments (including building and contents) over $5,000 each,
and the cumulative amount of such claims payments exceeds $20,000; or

1 For which at least two separate claims payments (building paymentg) have been made
with the cumulative amount of the building portion of such claims exceeding the market value
of the building.

1 For both (a) and (b) above, at least two of the referenced claims must have occurred within any
10year period, and must bergater than 10 days apatrt.

For more on the areas that flood repeatedlyBeltramiCounty, seesection 43.5 Flash Flood and
Riverine Flood.
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BeltramiCounty and its incorporated communities have a number of plans and ordinamgéade to
ensure the safety of residents and the effective operation of communitreduding @ Emergency
Operations PlanContinuity of Operations Plan, Transportation Plan, Community Wildfire Protection
Plan, and Water Management Plan.

Beltrami Countyhas numerous plans and programs in place to address natural haZiamaswarning

to response. Some of these programs are specific to a hazard and others address impacts and human

safety for many types of events. The natural hazard(s) the plan or program is most relevant to is
highlighted.Note:&1T O OEA DOODPT OA T £ CcOI OPET LOIOAITI AHOAA T AOOO/
AT ATT DAOOGAOG 41 01 AAT AOh 7ET AOGIAIIGAh06, EAD BAGREMBA QMG AA  (
and IceStorms(see Section 4.3).

Summer Storms Winter Storms Floods Extreme Temps Wildfire
Emergency Operations PlaBeltramiCounty maintains amll-hazards Emergency Operations Plan

whichdetails key emergencgnanagement functionsi(e. public information and warninggvacuation,
mass care sheltering, efcthat may be necessary in advance of, during and following hazard events
that pose risk to life safetyt is intended to assist key county/city officials agmhergency organizations
to carry out their responsibilities for the protection of life and property under a wide range of
emergency conditionsThis includes events such as severe summer and winter storms, extreme
temperatures, flooding and wildfire.

Summer Storms Winter Storms Floods Extreme Temps Dam Failure Wildfire
Public Warning and Notificatigrin the event of emergencies or hazardous conditions that require

timely and targeted communication to the public, Beltrami County utiizee CodeRED emergency
notification system, Beltrami County Emergency Management Facebook pagiecoordinates with
localnews mediaThe Beltrami County Public Safety Answering Point in conjunction with Emergency
Management have developed a checklistansure that critical warning activity takes pkeduring

severe weather event®Ve also maintain an effective relationship with the National Weather Service in
Grand Forks for the relay and dissemination of emergency weather information.

Summer Storms Winter Storms
NWS Severe Weather Warniggsevere storm weather warnings are issued by the National Weather

Service BeltramiCounty Emergency Management coordinates with the NWS in advance of arioigd
impactful weather events.

Summer Storms  Winter Storms
Backup Poweg Generator baclp power is in place for the Beltrami County Highway Department

which includes the countgas/fuel systemThe Beltrami County Law Enforcement Center and Beltrami
Couwnty Corrections Center has bagh power provided by battery and generator to ensure emergency
communication resources including telephoriand mobile radio (LMR covers all radio communications
equipment and infrastructure), backup mobile radio (desiounted)and internet are uninterrupted
during power loss.
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Summer Storms Winter Storms Extreme Temps
School ClosingsSchool districts within Beltrami Cotyhave their own school closing policy and

communications plan in place if inclement weather or temperatures create a hazardous situation for
students or staff.

Winter Storms
WinterRoads MaintenancgDuring the winter seasothe Beltrami County Highway Department is

responsible for snow plowing and ice treatments on over 700 miles of county road30® miles of

township roadsThe Highway Department has snow plowing Standard @Gyieig Procedures in place

which are available online for the public to read and understanccth® 1T OU8 O DOET OEOEAO Al
for snow and ice treatments.

Summer Storms Winter Storms
Severe Weaher Awareness Wegk BeltramiCounty helps promote and participatestime National

7AAOEAO 3AOOEAAB8O O3AOAOA 7AAOQEA«dthe®ABRDAOO( ARADA
I xAOAT AOO 7AAEG EIlEachiwéelBongevel sekké b Edute Aedid@nts on the

dangers of severe storms and highlights the importance of preparing for severe weather before it

strikes.

Summer Storms Floods

SKYWARN PrograpWe have &KYWARNrogram in Beltrami County, comprised of tiiRaul Bunyan
Amateur Radio ClubBNe also hosEKYWARNraining for the public each year.

Summer Storms Winter Storms Floods Extreme Temps
Shelter Facilities A severe storm or period of extreme heat/cold coupled with a major power outage

may require emergency sheltering for those in need. Beltr@miunty Emergency Management
maintains a list of shelterandhasSheltering and Pet Sheltering Plaimsplace Beltrami County
Emergency Management & Beltrami County Public Health Dept. work closely with the American Red
Cross and local communities to identify sheltering locations

Summer Storms
Outdoor Warning 8insz There are outdoor warning sirens located in Bemidiji, Blackduck, KeHiher

Waskish Sirens are activated when the National Weather Service notifies dispatch of high winds or
tornado conditions that pose a risk to the public.

Floods
Beltrami County Highway DepartmehiTransportation Improvement PlaBeltrami County Highway

Department is responsible for the survey, design, construction, inspection, maintenance paid of
the Beltrami County road and bridggystem which consists of: 48%unty StateAid Highway miles, 11
County Sate Aid Municipal miles, 246ounty Road miles, and 124 bridges (inclgdimidges owned by
townships).The Highway Department identifiegrioritizes and implements all transpiation
improvement projectsA Transportation Improvement Plan (TIP) is in place for 22023.

Floods
Stormwater ManagemergtBeltramiCounty Environmental Services & Soil and Water Conservation

District oversees the development, maintenance and implementation of the 27 Comprehensa/
Local Water Management Plagection 3.2.1 of the plan addresses stormwater management
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addition, the Beltrami County 2017 Priority Concerns Scoping Document lists stormwater management
as a priority concern

Drought Wildfire
Public AwarenesgRaising public awareness of wildfgafety ard dangerous conditions is an going

effort of Beltrami County Emergency Management, local fire departments, as well as MN DNR Forestry
and the U.S. Forest Service.

Wildfire
Local Fire DepartmengsThere are five fire departments located in Beltrami County and two located

outside of Beltrami County that provide primary semicoverage in Beltrami Countigach department

is responsible for wildfires within their deparent boundaries along with the Minnesota Department of
Natural Resources and National Forest Service; however, they often work together on larger fires,
including wildfires.

Wildfire
Mutual Aid AgreemenigAll of the municipal fire departments in Beltrami County have mutual aid

agreements with each contiguous department that borders their respective fire district. Written mutual
aid agreements are on file with each city.

Wildfire
Burning Permits/Restrictiopdhe MN DNR regulates when burning permits are available and requires

permit holders to notify the county prior to burning.

Wildfire
Fire Prevention WeglEire prevention weelks held annually each Octobdvlany fire departments

participate and provide an opportunity for local residents to learn fire safety with opeisdsor
present in the loclbschools to educate our youtn addition, local media assist in sharing fire safety
information to the public during periods of high risk for wildfire.

Wildfire
Beltrami County Forest Management Plan 20I8e Beltrami Count§Natural Resource Management

j.2-qQ $APAOCOI AT O 1T OAOOGAAG OEA AAOGAIT T Pi AT Oh ODPAAOA
management plan. This plan covers the letegm managemat of approximately 147,500 acres of
county forest land under the management control of the NRM Department.

Drought
Volunteer Rainfall Monitoring ProgrgrBeltrami EnvironmentaServices & SWCD manages a

Volunteer Rainfall Monitoring Netwdrprogram for Beltrami Countylhe program is part of the
MnGAGE program administered by the DNR Minnesota State Climatology Office.

Drought
MN Drought Response Plamhe State of Minnesota has a statewide drought response plan in place.

The plan was prepared by the Minnesota DNR.

Floods Erosion
Beltrami County Soil and Water Conservation DigtBeftrami County Environmental Services and Soll

& Water Conservation District provides access to natural resource management and conservation
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services and provides technical, financial, and educai@ssistance to landowners to address natural
resource concernd heErosion Control and Water Management Prograon State CosShare

Program, provides funds to Soil and Water Conservation Districts to share the cost of systems or
practices for erosionantrol, sedimentation control, or water quality improvements designed to
protect and impove soil and water resourceBhrough thecostshare programland owners and/or
occupiers can request financial and technical assistance for the implementation sé@tion
practices.Projects that may be eligiblfor costshare funding includecritical area planting, diversions,
windbreak- shelterbelt establishment, grassed waterway, livestock waste management, filter strips,
sediment basins, streambank and shbne protection, stripcropping, terraces, well decommissioning
and forestry conservation practice.

Dam Failure
Ottertail Power Dam Emergency Response #PBaitrami County EmergencManagement has an

emergency response and notification plan for the Ottertail Power Dam located on the Mississippi River.
This plan does not address mitigation or recovery efforts.

In Section 4f this plan, the risk assessment idéigd BeltramiCounty as prone to a number of natural
hazards. Theteeringcommittee members understand that although hazards cannot be eliminated
altogether, BeltramiCounty can work toward building disastegsistant communities.

The goals and strateggedeveloped for the 2019 Minnesota State Hazard Mitigation Plan for natural
hazards were adopted for use in tBeltramiCounty PlanTable33. This framework will allow for
integration of the mitigation actionshat are listed byBeltramiCounty and its jurisdictions into the

state plan. The state will then be able to develop a statewide strategy that will benefit all of Minnesota.

Table33. Goalsromthe 2019 Minnesota State Hazard Mititjan Plan

Flooding Goal:Reduce deaths, injuries, property loss and economic disruption
to all types of flooding (riverine, flash, coastal, dam/levee failure).

Wildfire Goal: Reduce deaths, injuries, property loss, natural resource and
economic disrugon due to wildfires (forest, prairie, grass, and peat bogs).

Windstorms Goal:Reduce deaths, injuries, property loss, and economic disrup:
due to windstorms.

Hail Goal:Reduce deaths, injuries, property damage, and economic disruption
to hailstarms.

Winter Storms Goal:Reduce deaths, injuries, property loss, and economic
disruption due to winter storms (blizzard, ice, and ice storm).

Lightning Goal: Reduce deaths, injuries, property losses, loss of services, and
economic disruption due to lighing.

Tornado Goal Reduce deaths, injuries, property loss, and economic disruption
to tornadoes.

Drought Goal Reduce economic loss and environmental impacts due to droug
Extreme Heat Goal Reduce deaths, injuries, and economic disruption due to
extreme heat.

Extreme Cold GoalReduce deaths, injuries, and economic disruption due to
extreme cold.
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Dam/Levee Failure GoalReduce deaths, injuries, property loss, natural resourc
and economic disruption due to dam/levee failure.
Erosion/LandslideMudslide Goal:Reduce deaths, injuries, property loss, and
economic disruptiordue to hillside, coastal, bluff: caused primarily by
oversaturation of soil.

The mitigation actions in this plan are summarizetbifour main strategytypes,as described in the
FEMA publicationgocal Mitigation Planning Handbo@013) andMitigation Ideas: A Resource for

Reducing Risk to Natural Hazaf#813) Also included are the new FEMA Climate Resilient Mitigation
Actions CRMA) released in 201Blinnesota HSEM recommends the use of these mitigation strategies

to be in alignment with the state plan and those recommended by FEAV#th strategy type was
determined by Minnesota HSEM for use within the stafbey are listedn Table34below:.

Table34. Mitigation Strategiesand Action Types

Local Plaming
and Regulations

Structure and
Infrastructure
Projects

Natural Systems
Protection

These actions include governmen
authorities, policies, or codes, that influence
the way land and buildings are developed
and built.

These actions involve modifying existing
structures and infrastructure to protect then
from a hazard or remaythem from a hazard
area. This could apply to public or private
structures as well as critical facilities and
infrastructure.

This type of action also involves projects to
construct manmade structures to reduce th
impact of hazards.

Many of these typesf actions are projects
eligible for funding through the FEMA
Hazard Mitigation Assistance program.

These are actions that minimize damage ar
losses and also preserve or restore the
functions of natural systems.
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Comprehensive plans

Land use ordinances

Planning andzoning

Building codes and enforcement
Floodplain ordinance

NFIP Community Rating System
Capital imppvement programs
Open space preservation
Shoreline codes

Stormwater management
regulations and master plans

Acquisitions and elevations of
structures in flood prone areas
Utility undergrounding

Structural retrofits

Floodwalls and retaining walls
Detention andretention structures
Culverts

Safe rooms

Sediment and erosion control
Stream corridor restoration
Forest managment
Conservation easements
Wetland restoration and
preservation



These are actions to inform and educate

citizens, elected officials, and property ) o

owners about hazards and potential ways t Radio or television spots
mitigate them. These actios may also Websites with maps and
include participation in national programs, information

= =

. such as StormReady or Firewise 1 Real estate disclosure
Education and i } : hool
AWArEeness Communities. Although this type of i Presentations to school groups or
Proarams mitigation reduces risk less directly than neighborhood organizations

g structural projects or regulation, it is an {1 Mailings to residents in hazard
important foundation. A greater prone areas.
understanding ad awareness of hazards 1 StormReady
and risk among local officials, stakeholders 1 Firewise Communities
and the public is more likely to lead to direc
actions.
1 Emergency operations plan
N I . L Flood fight plans and
Mitigation This is a State of Minnesota mitigation 1 prepare%lneis
Preparedness strategy with the intent of covering .
. ) . 1 Dam emergency action plans
and Response | preparation and actions that protedife and 1 Warnin
Support property during a natural disaster. 9
1 Backup power
1 Emergency capabilities

In the review and discussion of selected mitigation strategies and act&iasring committee
members andhe publicwere asked to consider the ranking of mitigation actions by pridioty
implementation. Table35provides criteria that were taken into consideration in the process.

BeltramiCountyand its included municipalities share a comnidhiMPand worked closely to develop
it. Local leaders work together with the Beltrami County Emergency Management Director to assure
that the hazards and mitigationaions included in this plan are accurate and addressed in their
jurisdictions.

TheBeltramiCounty MitigationAction Chart is provided ifiable 36. Appendix &ontains the
jurisdictional mitigation action chartfor the cities oBemidji, Blackduck, Funkje Kelliher, Solway,
Tenstrike, Turtle River and Wilton

Following is an overview the mitigation action charts and description of each element of the chart
(columns AK).

Column Az Numbered Item
Each mitigation action igentified by anumber.

Column Bz Hazard
Each mitigation action is identified the hazard that it relatestd. AOET T © OEA-QABEAIOA OOT AA
relate tomore than one hazardOther actions are specific tine natural hazardeddressed in Section
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4.3, Hazad ProfilesNote:fi O OEA DPOODPT OA 1T £ COi OPET ©QO0OADI HOAA 1 AD
AT AT T DPAOOAOG O1 O1T AAT AOh xET AGATAdiGhe 1A cEGEHAOM G AH
icestorms(see Section 4.3).

Column Cz Mitigation Strategy
Each mitgation action is identified by one of tHellowing fivemitigation strategies.

Local Planning and Regulations

Structure and Infrastructure Projects

Natural Systems Protection

Education and Awareness Programs

1 Mitigation Preparedness and Response Support

= =4 =4 =4

SeeSection 5.3 and@able34for a description of each mitigation strategy and related types of actions.

Column Dz Mitigation Action
Each mitigation action provides a concise, actioriented description of the action or projeta be
undertaken.

Column E- Reduces Risk to New / Existing Buildings or Infrastructure

Each mitigation action identifies if the activity reduces risk to new or exidtinitglings and
infrastructure.This element of the chart ensures jurisdictions imtglconsideration of actions that
address the built environment.

Column Fz Status
Each mitigation action identifiethe status of implementationStatus categories include:

1 Newz New actions that have been identified since the last plan.
1 Ongoingz Actionsfrom the last plan that require continuing application.
1 In Progresg Actions from the last plan that are currently being acted upon.

Mitigation actions that have been completed or deleted from the 2B&&ramiCounty Multi Hazard
Mitigation Plan are idetified and reported on iM\ppendix HCompleted and deleted mitigation actions
are not carried over into the updated mitigation action chart.

Column Gz Priority
Eachi EOECAOQOEIT AAOETT EAAT OEEAEAO OEA E GOd&EOABBAOET T 60
Table35

Table35. Criteria for Mitigation Action Priority Ranking

1 Methods for reducing risk from the hazard are technically reliable.
High 1 Thecounty has experience in implementing mitigation measures.
Priority 1 Mitigation measures are eligible under federal grant programs.

1

There are multiple mitigation measures for the hazard.
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The mitigation measure(s) are known to be cost effective.

1 The mitigation measurs protect lives and property for a long period of time, or are

permanent risk reduction solutions.

Mitigation methods are established.

Thecounty has limited experience with the kinds of measures that may be appropriate

mitigate the hazard.

Some mitigation measures are eligible for federal grants.

There is a limited range of effective mitigation measures for the hazard.

Mitigation measures are costffective only in limited circumstances.

Mitigation measures are effective for a reasie period of time.

Methods for reducing risk from the hazard are not wedtablished, are not proven

reliable, or are experimental.

1 The State or Counties have little or no experience in implementing mitigation measur:

and/or no technicbknowledge of them.

Mitigation measures are ineligible under federal grant programs.

There is a very limited range of mitigation measures for the hazard, usually only one

feasible alternative.

1 The mitigation measure(s) have not been proven cost effecting are likely to be very
expensive compared to the magnitude of the hazard.

1 The longterm effectiveness of the measure is not known, or is known to be relatively

poor.

= =

Moderate
Priority

=a =4 =8 —a -8

Low
Priority

= =

Column Hz Expected Timeframe

Each mitigation action identifies the anticipated tinraime forimplementation of the actionMost
mitigation actions fall within the nextive-year planning cycle. Actions that have a specific timeframe
are noted.

Column Iz Responsible Party
Each mitigation action identifies what personnel, department or agg will be lead fothe
administration orimplementation of he action

Column J- Comments on Implementation, Administration & Integration into Local Planning
Mechanisms

Each mitigation actiorprovides a description dfow the jurisdiction willvork toincorporate the
mitigation activity intoother existing planning mechanisms, such as Capital Improvement Plans,
ordinance enforcement, public outreach measumgartnership coordination.

Column Kz Possible Funding

Each mitigation action identifies wherpotential funding may come from to support implementation of
the mitigation activity, such as existing county or city fungl, state or federal funding?rojects that

may be eligible for future FEMA Hazard Mitigation Assihce grant funding are noted.
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Table36. BeltramiCounty Master Mitigation Action Chart (2@0-2025)

E K
Reduces Risk
i - : to Ngw/ - Expected Responsible Comrr.1e'ntsor1 Implementa.tlon, Possible
Hazard Strate Mitigation Action Existing Status Priority Time- P Administration & Integration Fundi
9y Buildings or frame arty into Local Planning Mechanisms unding
Infrastructure
In the event of emergencies or
hazardous conditions that require
EMERGENCY timely an.d t?rgette(:h g
NOTIFICATIONS commuplca ion to . _e public,
] . Beltrami County utilizes the
. Conduct public outreach to Beltrami e
Education & increase awareness of and County CodeRED emergency notificatior Count
All-Hazards | Awareness ! . W . n/a Ongoing High 20202025 system, Beltrami County . y
sign-up for Beltrami Emergency funding
Programs s A s o - Emergency Management
#1 01 OUBO #1 Al Mgmt. (BCEM) .
E Nofificati Facebook page and codinates
Sm(:rgency offication with local news mediaA link for
ystem. residents to sign up for CodeREL
EO POI OEAAA 1T1
Office website.
SHELTER FACILITIES
Work with the American Beltrami County Emergency
Mitigation Red Cross to |ncreas§. t.he BCEM in cord Manggement & Beltrami County
amount of shelter facilities . | Public Health Dept. work closely
Preparedness . with BC Public | . . County
All-Hazards to care for people n/a Ongoing Mod. 20202025 with the American Red Cross an .
& Response o Health Dept. & .. . ) funding
temporarily displaced from local communities to identify
Support Red Cross . . .
severe storms, power sheltering locations andill
outages or other hazard continue to do so.
events.
The Beltrami County Emergency
EOP UPDATES -ATACAO OPAAOGAC
Undate the Beltrami C All-Hazards EOP on an annual
Mitigation pdate the Be ram,' ounty basis. The EOP undergoes an
Preparedness Emergency Operations Plan annual cyclical review process | Count
All-Hazards P (EOP) to ensure it n/a Ongoing High 20202025 | BCEM . 4 . P . y
& Response q tely details th that includes review by the funding
Support adequately detalls the County Board, HSEM Region 3
needed steps to respond to . .
Il notential h q Regional Program Codmator
all potential hazards. AT A DAAO %- 80 4
Region 3.




BeltramiCounty MultiHazard Mitigation Plan, 220

=
Reduces Risk
i - : to l_\lgw/ - Expected isspareiie Comrqe_ntso_n Implementa.tlon, Possible
. Mitigation Action Existing Priority Time- P Administration & Integration Fundi
4 Buildings or frame arty into Local Planning Mechanisms unding
Infrastructure
Beltrami County Emergency
Management participates in the
.73 O7ET OAO (AL
7AAES EAT A EI
UAAO AT A OEA 03
PUBLIC EDUCATION & AwarenessVA AEG6 EAT A
AWARENESS each yearInformation is shared
Provide education and with the public during those
Severe . . . . County
Winter & Education & | awareness on severe winter BCEM, events as well as during periods fundin
Awareness spring and summer storms | n/a Ongoing High 2020-2025 | Beltrami of severe weather via our g,_
Summer 8 . . PO . . Beltrami
Programs to residents and visitors and Electric xAAOEOAN # 3ERA .
Storms . Electric
promote personal and page and through local medi#n
family emergency addition, Beltrami Electric
preparedness. encourages residents toe
prepared for power outages and
offers a program to homeowners
on the installation and
maintenance of a generator
system.
Beltrami County is located almos
exactly in the middle of two
RADAR COVERAGE radars (Duluth and Mayville).

Severe . . . . County
; Structure & Work with theNational . Severe winter, spring and .
Winter & . ) . BCEM in cord funding,

Infrastructure | Weather Service to improve| n/a New High 2020-2025 ) summer storms often go
Summer . with NWS ) .. NWS
Projects radar coverage for severe undetected.BCEM will work with .
Storms ) . funding
weather in Beltrami County. the NWS to see how radar
improvements can be addressed
for the County.
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BeltramiCounty MultiHazard Mitigation Plan, 220

E

Reduces Risk
to New / Expected : Commentson Implementation,
o : L L : Responsible - . :
Mitigation Action Existing Status Priority Time- Administration & Integration
Buildings or into Local Planning Mechanisms
Infrastructure

Possible
Funding

Mitigation
Strategy

Hazard

The BeltramiCounty Highway
Dept. and Beltrami Electric both

TREE MANAGEMENT work to maintain vegetation near
Conduct tree trimming or . power linesreduce the chances o
. : Beltrami County
Severe removal of trees in the right| Yes power outages due to storms. .
Winter & Natural of way of county roads to | (Power System County Huy. The Beltrami County Highwa funding,
6 Systems Y . v Y Ongoing Mod. 20202025 | Dept. & 9 Y Beltrami
Summer . reduce risk of road Infrastructure . Department has made .
Protection Beltrami ) . Electric

Storms blockages and downed and Roads) Electric improvements to roads which fundin

power linedue to falling includes acquiring and clearing 9

limbs. additional right of way which will

help prevent trees from falling
and blocking the road.
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Hazard

Severe
Winter /
Summer
Storms

Mitigation
Strategy

Structure &
Infrastructure
Projects

Mitigation Action

BURY/STRENGTHEN
POWERLINES

Work with Beltrami Electric
Co-op to identify where it is
feasible and cost effective tc
bury or strengtherpower
linesto mitigate against
power line failure from
severe storm events such a
blizzards, ice storms,
thunderstorms and high
winds.

E

Reduces Risk
to New /
Existing

Buildings or

Infrastructure

Yes
(Power Supply
Infrastructure)

Status

Ongoing

Priority

High

Expected
Time-
frame

20202025

BeltramiCounty MultiHazard Mitigation Plan, 220

Responsible

Party

Beltrami
Electric Ceop
in cord. with
BCEM

Commentson Implementation,
Administration & Integration
into Local Planning Mechanisms

Beltrami Electric has taken
measures to replace overhead
line with underground line to
reduce outages in certa areas as
our budget allowsWe have also
installed additional protective
equipment b isolate ouage
areas as much as possibhd| of
our new infrastructure is installed
underground. Beltrami Electric
Coop has successfully acquired
FEMA grant funding in 2003 and
2006 for converting overhead
power lineso underground and
will continue b apply for FEMA
HMA grants for additional
projects where they deem it is
necessary and the best solution.
Beltrami County will provide
support to the Cd B O &
needed.

AE

Possible
Funding

Beltrami
Electric
Funding,
FEMA HMA
grant
funding

Page [112




BeltramiCounty MultiHazard Mitigation Plan, 220

E
Reduces Risk
to New / Expected : Commentson Implementation,
o : L L : Responsible - . :
Mitigation Action Existing Status Priority Time- Administration & Integration
Buildings or into Local Planning Mechanisms
Infrastructure

Possible
Funding

Mitigation
Strategy

Hazard

Beltrami County has generator
power in place for the Hwy. Dept
(gas/fuel system), Law
Enforcement Centeand County
Corrections CenteNot all

GENERATOR BACKUP county and city facilities have

POWER backup power in theeent of County
Se.vere Mitigation Identify critical extended power o.gtagel?:CEM funding,

8 Winter & Preparedness| infrastructure and facilities n/a Ongoing High 20202025 = BCEM enco_urages local jisdictions to Other

Summer & Response | that do not have adequate acquire backup generators to funding
Storms Support backup power and obtain support their operations. The TBD

appropriate generators to county will work to purchase and

install at those locations. install generators for designated

shelter facilities and other
buildings or infrastructure as
funding allows. Outside grant
funding may be necessarpt
acquire needed generators.
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BeltramiCounty MulttHazard Mitigation Plan, 220

=
Reduces Risk
i - : to l_\lgw/ - Expected isspareiie Comrqe_ntso_n Implementa.tlon, Possible
Hazard Strate Mitigation Action Existing Priority Time- P Administration & Integration Fundi
4 Buildings or frame ary into Local Planning Mechanisms unding
Infrastructure
There are warning sirens located
in Bemidji (10), Blackduck-(1
needs update), Kelliher {deeds
update) and Wakish (INew
warning sirens are needed in the
cities of Solway and Wilton.
OUTDOOR WARNING There are also many resort areas
SIRENS county recreational areas/parks, | County
e Work to provide assistance state parks and state recreationa funding,
Severe Mitigation . . .
to communities or other BCEM in cord. | areas ttat do not have warning | USDA Rural
Summer Preparedness i . . . . . .
9 Storms / & Response public facilities in the county n/a New High 20202025 | with local sirens.Sirens are an important | Dev. Grant,
that require an upgrade of Ci1 08 0O | notification tool for tazardous FEMA HMA
Tornado Support o . .
their existing outdoor high wind events and tornadoes. grant
warning siren or purchase o The BCEM Director will seek to | funding
a new siren. apply for funding (or provide
assistance to cities in their
application) from outside grant
sources (such as USDA Rural
Development or FEMA HMA 5%
Initiative funding) to purchase
outdoor warning sirens.
We have 8KYWARNrogram
SKYWARN TRAINING comprised of .the Bul Bunyah
o o Amateur Radio CluBeltrami
Severe Mitigation Offer SKYWARN training to County,
. . County Emergency Managemen .
Summer Preparedness| local fire & law departments . BCEM in cord. . . funding,
10 ) L n/a Ongoing Mod. 20202025 ) works with the National Weather
Storms / & Response | and the public, and utite with NWS . NWS
. Service to het aSKYWARN .
Tornado Support our system of Beltrami L . funding
c ‘ t training each year for local fire
ounty storm spotters. depts., law enforcement, the
Radio Club as well as the public.
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Mitigation
Strategy

Mitigation Action

STORM SHELTERS /
TORNADO SAFE ROOMS
Promote the construction of

E

Reduces Risk

to New /

Existing
Buildings or
Infrastructure

Priority

Expected
Time-
frame

BeltramiCounty MulttHazard Mitigation Plan, 220

Responsible
Party

Commentson Implementation,
Administration & Integration
into Local Planning Mechanisms

BCEM will work to assist
communities/facilities that have
identified a need for a storm
shelter or tornado safe room.

Possible
Funding

storm shelters or safe rooms The BCEM Director will provide | County
i assistance as needed on tomha @ funding,
Severe in places where people are BCEM in cord. i _ unding
Summer Structure & vulnerable to severe storms with MN DNR safe room projects pursued by | Local
11 Storms / Infrastructure | with high winds or tornado | n/a New High 2020-2025 and Citv & " | those entities, including possible| funding,
Torado Projects events.Examples include 4xD ; i application to FEMA for HMA FEMA HMA
schools, public grant funding to support Grant
campgrounds, mobile home construction.BCEM encourages | funding
parks,high density communities to identify
residential developmenand vulnerable areas within their
outdoor venues. communities and address them
with local planning.
The Hwy. Dept has an annual
transportation plan that identifies
and schedules road improvemen
projects that include culvert and
LOCALIZED FLOOD RISK Yes drainage improvements to County
Local REDUCTION PROJECTS Roads & reduce oveithe-road flooding. funding,
. Improve roads, culverts and ( 0? S . . BC Highway We have Public W&s Director other
12 | Flood Planning & o Drainage Ongoing High 2020-2025 .
- storm water facilities to Dept. that addresses road maintenance Federal and
Regulations System . .
reduce future floodrelated issues and road improvement State
Infrastructure) .
damages. projects.The County annually sources

prioritizes road issues and

incorporates implementation
strategies in capital improvement
planning.
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13

Hood/
Erosion

E

Reduces Risk
to New /
Existing

Buildings or

Infrastructure

Mitigation
Strategy

Mitigation Action Priority

BANK STABLIZATION
Work with theClearwater
Lake Area Association and
the Red Lake Watershed n/a
Districtto prevent and
restoreidentified high bank
failure.

Natural
Systems
Protection

In-Progress high

Expected
Time-
frame

20202025

BeltramiCounty MultiHazard Mitigation Plan, 220

Responsible
Party

BC SWCD in
cord with key
partners

Commentson Implementation,
Administration & Integration
into Local Planning Mechanisms

Beltrami County SWCD is
currently partnering with the
Clearwater Lake Area
Association, Clearwater County
SWCD, and the Red Lake
Watershed District to install bank
stabilization in identified high risk
and priority areas, installation of
best managenent practices
above and adjacent to bank
failures, and an education
program coordinated with the
Clear Water Lake Area
Association Beltrami County
SWCD received an Ecofootprint
Grant for $75,000 funded by
Enbridge for this work.

Possible
Funding

Enbridge
Grant
Funding

14

Wildfire

WATER ACCESS

Improve alternative water
supply access for wildland
firefighting in areas not
served by a municipal water
source.

Yes
(Existing
Buildings)

Structure &
Infrastructure
Projects

New Mod.

20202025

BCEM in cord
xEOQOE 11

Many firedepartments in the
county have installed limited dry
hydrants, but there is a desire for
more if funding were available.
Alternative water sources are
desired for fighting wildfire.
Projects such as installation of
dry hydrants or underground
water tanksmay be considered
where necessary and feasible.
Outside grant funding would be
necessary for implementation of
projects.

County
funding,
other
funding
TBD
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Hazard

Mitigation
Strategy

Mitigation Action

E

Reduces Risk

to New /

Existing
Buildings or
Infrastructure

Priority

Expected
Time-
frame

BeltramiCounty MulttHazard Mitigation Plan, 220

Responsible
Party

Commentson Implementation,
Administration & Integration
into Local Planning Mechanisms

Possible
Funding

PUBLIC OUTREACH &
EDUCATION All communication channels are
. Raise public awareness of CWCEM in e
Education & idfire risk due t cord. with used to help promote wildfire risk County
15 | Wildfire Awareness wiidiire ns _ue 0_ n/a Ongoing High 20202025 . -~ - awareness, including outdw funding, MN
dangerous high wind or dry &$60h Al . -
Programs . sighage, social media posts and | DNR
conditions and safety DNR - .
news in local media.
measures that should be
taken.
The County currentlyloes not
CWPP DEVELOPMENT Yes have a CWPP in placEhe BCEM Count
Work with the MN DNR to - . Director will coordinate with the . y
Local devel c . (Existing BCEM in cord MN DNR Firewise Coordinator ta funding, MN
16 | Wildfire Planning & | GSVeloP a community Buildirgs &  New Mod. | 20202025 with MNDNR | DNR
) Wildfire Protection Plan discuss development ofa CWPP _ .
Regulations . Future and local FDs ) Firewise
(CWPP) for Beltrami Devel " for the county anl determine the fundin
County. evelopment) process and funding needed to 9
complete it.
Mitioation OTTERTAIL DAM EAP
Pregare dness Ensure an Emergency BCEM has an emergency Count
17 | Dam Failure & RZs onse Action Plan is in place for | n/a Ongoing High 20202025 | BCEM response and notification plan in fun diny
Sy OFI)’t the Ottertail Dam on the place for the Ottertail Dam. 9
PP Missisgppi River.

The mitigation activities listed in thBeltrami County Mitigation Action Chart were identified for inclusiott 1

OEA A TMMMBUpdRS thithghv

county staff participation in the planning process and mitigation action chart development. Mitigation activities are bpseaexisting mitigation efforts that

are incorporated intaounty planning mechanisms andetermination of new, coseffective and sustainable activities that will support loteym risk

reduction to the people, property and environment of Beltrami County.
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This plan is a muljurisdictional plan that coves BeltramiCounty, its school districts and the cities of

Bemidji, Blackduck, Funkje Kelliher, Solway, Tenstrike, Turtle River and WiltSteering committee

members, elected government officials and staff from each city jurisdiction actively partaipiat the
development of mitigation action charts for iplementation over the next fivgears (20262025).

)y AAT OEEAEAAQEITT 1T &£ 11T AAl [T EOECAOET T Aidk@dzdrds,0 x AOA
vulnerabilities and capabilities for mitigation€i, policies, programs, staff, funding or other resources).

The following representatives provided review and input to mitigation actions to be included in their
respective draft Mitigation Action Chart (MAC) as part of BedtramiCounty 2020 MHMP Ugade.

Table37. Representatives that reviewed and provided input to Mitigation Action Charts

County Staff:

Christopher Muller, Emergency Management Director
Bruce Hasbargen, County Engineer

Brent Rud, Envr.Services Director/SWCD District Manag!
Cynthia Borgen, Public Health Division Director, Beltrami
County Health and Human Services

Other Stakeholders:

Beltrami County Emergency Services Committee:
Beltrami County Bob Cribb, Kelkier Fire Department
Molly Vollbrecht, Blackduck Ambulance
Rachel Myers, Blackduck Ambulance
Erin Morrill, Bemidji State University
Michael Schultz, Sanford AirMed
*AOT T 2ECCOh " Al OOCAIT E #1 Ol
Morris Frenzel, Kelliher Fire Department
MeganHeurKorhonen, Beltrami County Public Health
David Hoefer, Bemidji Fire Department
Mike Mastin, Bemidji Police Department
Michelle Miller, City Clerk

City of Bemidji Dave Hoefer, Fire Chief
City of Blackduck Christina A. Regas, City Administrator
City o Funkley

Shelli Krueth, City Clerk
City of Kelliher Darin Latterell, Mayor
Charles Schultz, Public Works Manager
City of Solway
Cathy Nash, City Clerk
Mike Fellows, Mayor
Ron Fellows, City Councilor
Greg Shogren, City Councilor

City of Tenstrike

City of Turtle River
City of Wilton Jeff Snyder, Mayor

Mitigation actions ae separated by jurisdictioim AppendixG.



TheBeltramiCounty MultiHazard Mitigation Plan shoulde considered a living document. The plan
should be updated and approved by FEMA at a minimum of every five years. The guidance in this
section will function as the primary tool when reviewing progress on the implementation of the
BeltramiCounty MHMP.

The Beltrami County Emergency Management Director is the individual responsible for ledting a
efforts to monitor, evaluateand update the hazard mitigation plan within tiwe-year window.
Throughout thefive-year planning cycle, the Beltrami County Ergency Management Director will
work with the Beltrami County Emergency Services Committee (Local Emergency Preparedness
Committee- LEPC) to serve as the committeehelp monitor, review, evaluatand update tte MHMP.
The committee normally meets quartgrand consists of Beltrami County Emergency Management,
and other county departments, as well as representatives from the citi@eafidji, Blackduck,

Funkley, Kelliher, Solway, Tensgke, Turtle River and WiltorAdditional stakeholdes will be added
based on needlf necessary, the Beltrami County Emergency Management Director will convene the
committee to meet on a more regular basis to monitor plan implementation progress and reassess
needs and opportunities. This could be done in response to furclinkgs of programs that provide
resources fohazard mitigation activitiedf there is a need for a special meeting due to new
developments or a declared disaster occurring in the county, the committee will meet to update
pertinent mitigation strategiesDepending on Beltrami County opportunities and fiscal resources,
mitigation projects may be implemented independently by individual communities or through local
partnerships.

The committee will continue to review the MHMP goals and objectives to deterithieie relevance to
changing situations imBeltramiCounty. In addition, state and federal policies will be reviewed to ensure
they are addressing current and expected conditions. The committee will also review the risk
assessment portion of the plan to tEmine if this information should be updated or modified. The
parties responsible for the various implementation actions will report on the status of their projects,
and will include which implementation processes worked well, any difficulties encountéeud
coordination efforts are proceeding, and which strategies should be revised.

Updates or modifications to the MHMP during tfiee-year planning process will require a public notice
and a meeting prior to submitting revisions to the individual juiisions for approval. The plan will be
updated via written changes, submissions as the committee deems appropriate and necessary, and as
approved by county commissioners.

Throughout thefive-year window of the plan, each respective county department mmigdiction will
be required to report on the status of mitigation actions in their charts toBleéramiCounty
Emergency Management Director so that progress notes may be maintained for the next plan update.
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BeltramiCounty and itsricluded municipalities share a commdHMPand work together closely to
develop, revise, and implement it. This MHMP provides a comprehensive chart of mitigation actions for
BeltramiCounty and its jurisdictions (see Section 5.8lazard Mitigation Acti). The cities oBemid;i,
Blaclduck, Funklg, Kelliher, Solway, Tenstrike, Turtle River and Wilton participatethe MHMP

planning process and identified the specific mitigation strategies that they would seek to implement in
their communities during tk five-year planning cycle. These mitigation actions are provide8ention

5.3.

A number of implementation tools are available to address hazards. Many of these tools are below,
however, in some cases additional discussion is needed in order to idemidystrategies are most
appropriate to use. This will be part of an ongoing discussidBedtsami County looks for opportunities
for plan implementation. The following tools will be considered:

Education: In many cases, education of residents has beeniified as one of the most effective
mitigation strategies.

Capital Investments: Capital investments such as fire and ambulance equipment, sprinkler systems
and dry hydrants are tools that can limit risks and impacts of natural andmaate hazards.

Data Collection and Needs Assessment®ata collection and needs assessments can aid in gaining a
better understanding of threats and allow planning for mitigation strategies accordingly. As resources
are limited for this part of the planning process, additblata collection is likely to be an ongoing
activity as resources become available.

Coordination: Responsibilities for mitigation strategies run across various county departments, local
fire and ambulance departments, city and township governments, ahdst of state and federal
agencies. Ongoing coordination is an important tool to ensure resources are used efficiently.
Coordination can also avoid duplication of efforts or prevent gaps that are created because of unclear
roles and responsibilities. Thaitigation plan review process can function as a tool to have an ongoing
discussion of roles, responsibilities, and opportunities for coordination.

Regional Cooperation:Counties and public safety services providers throughoutrdggon often share
similar challenges and concerns. In some cases, a regional approach may be warranted as a mitigation
strategy in order to save resources. Mutual aid agreements are a tool already in use for a number of
services. Needs assessments for fire and ambulance semtitedevelopment of assistance for

volunteer recruiting, training, and retention could benefit from a regional approach. Cooperation

among counties could also help in lobbying for certain funding priorities that address concerns relating
to challenges in gwice delivery in rural areas. Organizations such as FEMA Region V and the MN
Department of HSEM through the Regional Program Coordinator can offer tools and resources to assist
in these cooperative efforts.
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Regulation: Regulation is an important mitigatn tool forBeltramiCounty. Regulation plays a
particularly important role for land use, access to structures and the protection of water resources and
public health.

Continued public involvement is critical to the susstl implementation of the MHMP. THgeltrami
CountyEmergency Management Direct@and theBeltramiCounty Emergencservices Committee
members will continug¢o engage new public stakeholders in planning discussions and project
implementation during thefive-year cycle of this plan.

In order to seek continued public participation after the plan has been approved and durifigghe
year window of implementation for this plaBeltramiCounty will take the following measures:

1 The plan will be posted on tigeltrami County Emergency Management website for the public
to read and provide feedback. Collected feedback will be reviewed and the plan will be
amended as necessary.

1 Following any major storms or natural disasters, Beltrami County Emergency Managemient
seek to gather concerns and new ideas for mitigation from local residents to include in the next
update of the plan. This may be done through public meetings, outreach via social media (i.e.,
SEAOEAEASO | £AEAEAA &AAAAT T HBeda.ACAQh T O TAxO OAI AA

1 Each community participating in the plan will be responsible to keep their local government,
schools and community members updated and engaged in the implementation of their
respective mitigation action chartgseeAppendix G: Mitigation Actions lhyrisdictioh Each
respective jurisdiction will be required to report on the status of mitigation actions in their
charts to the Beltrami County Emergency Management Director.

9 Jurisdictions will use numerous means of public outreach to engage new gtditieholders in
providing input on mitigation efforts or concerns on hazards by sharing information at city
council / township board meetings, sharing information at special events, working with local
schools and partner organizations, and posting infotioa on relevant local or social media
that their communities use to inform and engage the public. As mitigation projects are
implemented, jurisdictions will work to keep the public updated and engaged in those local
efforts.
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BeltramiCounty MultiHazard Mitigation Plan, 220

Figure A- 1. Hydrography of Beltrami County
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BeltramiCounty MultiHazard Mitigation Plan, 220

Figure A- 2. Beltrami County Population by Census Block, 2010
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BeltramiCounty MultiHazard Mitigation Plan, 220

Figure A- 3. Beltrami County Population Change, 20@010
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Figure A- 4. Social Vulnerability Themes, Ranked by Percentile against all MN Census Tracts
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Figure A- 5. Emergency & Shelter Facilities, Bemidji
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Figure A- 6. Emergency & Shelterdgeilities, Blackduck$Solway, and Kelliher
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Figure A- 7. Response Times from Fire Stations, Beltrami County
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Figure A- 8. Transportation Infrastructure, Beltrami County
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Figure A- 9. Utility Infrastructure, Beltrami County
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Figure A- 10. High Potential Loss Structures, Beltrami County
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Figure A- 11. Land Cover in Beltrami County
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Figure A- 12. Land Ownership in Beltrami County
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Figure A- 13. Mobile Home Parks in Beltrami County
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Figure A- 14. Tornadoe&F1/0 and greaterl9562019
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Figure A- 15, Severe Windstorms, 195&pril 2019
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Figure A- 16. Severe Hailstorms, 1958pril 2019
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Figure A- 17. Dams by Hazard Clasgation
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Figure A- 18. Dams by Condition Assessment
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Figure A- 19. Aquifer Vulnerability in Beltrami County
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Figure A- 20. Wildfires by Acres Burned (1988ugust 2019) and Peat in Beltrami County
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Figure A- 21. Wildland Urban Interface in Beltrami County
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Figure A- 22. Feedlots in Beltrami County
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Figure A- 23. Pollution Semsitivity of NearSurface Materials
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Figure A- 24. 1% Annual Chance Flood Boundary
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Figure A- 25. Overview of 1% Annual Chance Flood Loss Estimation
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Figure A- 26. 1% Annual Chance Flood BuildinRelated Loss Estimates, Bemidji
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BeltramiCounty MultiHazard Mitigation Plan, 220

Figure A- 27. 1% Annual Chance Flood BuildinRelated Loss Estimates, Grant Valley Township
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BeltramiCounty MultitHazard Mitigation Plan, 220

Figure A- 28. 1% Annual Chancéd-lood BuildingRelated Loss Estimates, Frohn Township
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BeltramiCounty MultiHazard Mitigation Plan, 220

Appendix B
Beltrami County Critical Infrastructure
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Healthcare Facilities

Name Address City
Birchhaven Mlage 1700 Norton Ave NW Bemidji
Cedar ©ttage 1711Delton Ave NW Bemidiji
Community Behavioral Health 800 Bemidji Avenue Bemidi
Hospital B2midji North )
) ) 172 Summit Avenue
Good Samaritan Societyl&ckduck Blackduck
West
Havenwood Care éhter 1633 Delton Renue Bemidiji
Neilson Pace 1000 Anne Street NW Bemidiji
Sanford Bemidji 1611 Anne Sliric 1611 Anne St NW Bemidiji
Sanford Bemidji Behavioral édlth 722 15th St NW Bemidiji
- . 3201 Pine Ridge Avenu -
Sanford EB2midji Hospice NW #A Bemidiji
Sanford B2midji Medical @nter 1300 Anne Street NW Bemidiji
Sanford Blackduck I@ic 81 1st St NW Blackduck
Sanford Dialysis &midii 1300 Anne Seet NW Bemidiji
Sanford Kelliher @hnic 243 Clark Ave N Kelliher
Tamarack @urt 1511 Delton Ave NW Bemidiji
Trillium 930 Anne Street NW Bemidji
Windsong 1010Anne Street NW Bemidiji
Emergency Services
Name Address

Alaska Fire Bpartment

Beltrami County Emergency Operations
Center

Beltrami County dil
BeltramiCounty Law Enforcement
Centerz Police Department
Beltrami County Law Enforcement
Centerz3 EAOE £A&8 O |/
Bemidj Fire Department Crash Fire
Response

28987 Alaska Lanedythwest

613 Minnesota Avenuedithwest
626 Minnesota Avenue dithwest

613 Minnesota Avenuedithwest

613 Minmesota Avenue Nrthwest

4015 Moberg Drive dithwest

Page B- 2

Zip Type
56601 | Nursing Fbme
Assisted Livi
56601 Ssis e“ iving
Facility
56601 Hospital
56630 | Nursing Fbme
56601 | Nursing Hbme
56601 | Nursing Hbme
56601 Hospital
56601 Hospitd
56601 Hospice
56601 Hospital
56630 Hospital
56601 | Dialysis @nter
56650 Hospital
56601 Assiste_d_ Living
Facility
56601 Assiste.d. Living
Facility
Assisted Living
56601 .
Facility
City Zip
Alaska
7
Township 5666
Beltrami 56601
Bemidiji 56601
Bemidji 56601
Bemidiji 56601
Bemidiji 56601



Name

Bemidj Fire Departmeng North Station

Bemidji Fire Department Nymore
Station

Bemidji Fire Department t&tion 1
Blackduck Fire Bpartment
Blackduck Police &partment
Kelliher Volunteer Fire Epartment

Solway Rural Volunteer FireePartment

Name
Archdeacon Gilfillan Center
Bemidji ALC
Bemidji Bylaw
Bemidji ESY

Bemidji High

Bemidji High ALP
Bemidji Lumberjack ALC

Bemidji Middle
Bemidji Middle $hool
Bemidji Middle TS
Bemidji Regional Interdist. Council
Bemidji SeventhDay Adventist @Gurch
Bemidji State University
Blackduck Elerantary
Blackduck ESY
Blackduck High
Central Elenentary
Crossroads Victory Assembly ob&
First City School
First Lutheran Gurch
First Presbyterian Rurch

Gene Dillon Elementary

Address

Emergency Services

312 Lake Avenuedbitheast

318 5th Street Mrthwest
33 Margaret Avenue ditheast
88 1st Street Butheast
217East Main 8eet
137 2nd Street dithwest

Schools & Shelters

Address
1741 15th St NW
802 PauBunyan Dr NW
502 Mnnesta Ave
502 Minnesota Ave NW

2900 Division St W

1910 Middle School Ave
NW

2900 Division St W

1910 Middle School Ave
NW

201 15th Street NW
502 Minnesota Ave NW
1615 NW 5thtS
4400 Eckles Rd NW
1500 Birchmont Drive NE
156 ¥ St NE
156 1st Street NE
156 1st St NE

815 Beltrami &e
3354 Laurel Dr W
1230 5th St NwW
900 Bemidji Ave N
23285 Gate Ln NE
3795 Division St W
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City
Bemidiji
Bemidiji
Bemidiji
Bemidiji
Bemidii
Bemidi
Bemidiji
Bemidiji
Bemidiji
Bemidji
Bemidji
Bemidji
Bemidiji

Blackduck
Blackduck
Blackduck
Bemidiji
Bemidji
Bemidji
Bemidji
Blackduck
Bemidji

City Zip
Bemidiji
Bemidii 56601
Bemidii 56601
Blackduck 56630
Blackduck 56630
Kelliher 56650
Solway 56678
Zip Type
56601 School
56601 School
56601 School
56601 School
School&
56601 Shelter
56601 School
56601 School
56601 School
56601 Shelter
56601 School
56601 School
56601 Shelter
56601 School
56630 School
56630 School
56630 School
56601 School
56601 Shelter
56601 School
56601 Shelter
56630 Shelter
56601 School



Name

Heartland Christian Academy
Holy Spirit Newman €nter

Horace May Elemntary

J.W. Snith Elermrentary
Kelliher Elenentary

Kelliher High

Lincoln Elenentary
North Cauntry Voc. Coop Center

Northern Elenentary
Northwest Regional Juvenile Ctr
Northwest Tech College

Oak Hills Christian Institute
Oshki Manidoo Center
Paul Bunyan Center
Professional Salon Academy

Sacred Heart Gurch
Schoolcraft Learning Community
SevenDay Adventist hool
Solway Bible Gapd
Solway Elerentary
Sdway Lutheran Gurch
St Patrick's Catholic iirch

St. Marks
St. Philips

TrekNorth High
TrekNorth Middle
Trinity Lutheran @urch
Voyageurs Expeditionary

Voyageus Expeditionary Charter

Schools & Shelters
Address

9914 Heartland Circle NW
1701 Birch Lane NE

4415 Washington Ave SW

1712 America e
345 4th St NW

345 4th St NW

1617 5th St nE
905 Grant Ave SE
8711 Irvine Ave NW

1230 5th St NW
905 Grant Avenue SE

1600 Oak Hills Road SW

802 Paul Bunyan Dr NW
3300 Gillett Dr NW
519 AnneStreet NW
135 3rd Street NW
8955 Deer School Rd NW
801 15th Street NW
222 Solway Ave NW
159 Lomen Ave NE
277 Second St NW
165 5th St NE

2220 Anne St NW

620 Beltrami Ave NW

2400 Pine Ridge Avenue
NW

2400 Pine Ridge Ave NW
26685 Dibs Rd NW
3724 Bemidji Ave N

102 1st Street W
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City
Bemidiji
Bemidiji
Bemidiji
Bemidji
Kelliher
Kelliher
Bemidiji
Bemidiji
Bemidiji
Bemidiji
Bemidii
Bemidiji
Bemidiji
Bemidiji
Bemidiji
Wilton
Bemidiji
Bemidiji
Solway
Solway

Solway
Kelliher

Bemidji
Bemidji
Bemidji

Bemidji

Pinewod

Bemidji
Bemidji

Zip
56601
56601

56601

56601
56650

56650

56601
56601
56601

56601
56601

56601

56601
56601
56601
56601
56601
56601
56678
56678
56678
56650

53301
56601
56601

56601
56676
56601
56601

Type
School&
Shelter

Shelter

School &
Shelter

School&
Shelter

School

School&
Shelter

School&
Shelter

School

School&
Shelter

School
School

School&
Shelter

School
School
School
Shelter
School
Shelter
Shelter
School
Shelter
Shelter

School&
Shelter

School
School

School
Shelter
School
School



Name
Voyageurs Expeditionary Charter EY
Voyageurs Expeditionary ESY
Voyageurs Expeditionary High
Voyageurs Expeditionary MS
Zion Lutheran Church

Zion Luthean Ghurch

Name

Beltrami County Highway Department

Bemidji Regional Airport
Moberg Air Base

Twin Cities BNSEGrand Forks
Subdivision

Waskish Municipal Airport

Name
Anderson Contracting Inc
Beltrami County Highway Dept
Bemidji Public Works Dept
Bemidji WWTP
Blackduck Public Works Dept
Blackduck WWTP

Enbridge Pipeline
Gas Lake Trans Co
Kelliher WWTP

Minnkota Power Cooperative

Norbord Minnesota

Northstar Materials Inc dba Knife Rive
Materials

Northwoods Ice of Bemidji Inc
Otter Tail Power Co

Schools & Shelters

Address City Zip
102 1st St W Bemidji | 56601
3724Bemidji Avenue Nrth Bemidji | 56601
3724 Bemidji Ave N Bemidji | 56601
3724 Bemidji Ave N Bemidji | 56601
414 Lincoln Ave SE Bemidji | 56601

217 Main Street NW

Transportation
Address
2491 Adams Ave NW
3824 Moberg Dr NW
Aero Dr NW

1796 Demers Ave

Blackduck | 56630

City
Bemidji
Bemidji
Bemidji

Grand
Forks, ND

53939 Sandy Ridge Rd NE Waskish

Utilities
Address
4781 Jones Townhall Rd NW
2491 Adams Ave NW
1351 B St NW
412 Irving Access Loop SW
8 Summit Ave

CountyRoad 30 & Tepee Hill Li

1129 Industrial Park Dr SE
677 Anne St NW #H
12731 Derwal Rd

5301 3% Ave S
4409 Northwood Rd NW
4101 Bemidji Ave N

811 Industrial Park Dr SE
320 4" St NW
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City
Solway
Bemidji
Bemidji
Bemidji

Blackduck
Blackduck
Bemid;ji
Bemid;ji
Kelliher

Grand Forks,

ND

Solway
Bemid;ji
Bemid;ji
Bemidi

Type
School
School
School
School
Shelter
Shelter

Zip
56601
56601
56601

58201

56685

Zip
56678
56601
56601
56601
56630

56630
56601
56601
56650

58201
56678
56601

56601
56601



Name

Stoney Creek Sand & Gravel

Xcel Energy

Name
Blackduck Lake
Buera Vista State Forest !
Erickson Lake

Forster Rice Paddies
Fox Lake
Knutson

Lake Bemidji
Little Turtle Lake

Moose River Project
Movil Lake
Mud River

Plantagenette Lake
Rabideau Lake
Teske Pad
Three Island Lake

Name
Agriliance LL& Blackduck

Name
Anderson Fabrics

Beltrami County

Utilities
Address

36974 Corral Rd NE

404 Nicollet Mall

Dams & Levees

Owner
Township of Hines
MNDNRWildlife
MNDNR

Beltrami County Natural
Resource Department

MNDNR
USDA FS

Ottertail Power Co
MNDNR

WD of Red Lake

MNDNR

Red Lake Fisheries
Assoc

MNDNR
MNDNR
Teske, Grant
MNDNRTrails

Location
Blackduck River
Turtle RiverTR

Gull River

Rustad Creek

Turtle RivefrTR

City Zip
Kelliher 56650
Minneapolis,
401
MN 5540
City/Twp. Type
Hines Twp Dam
Turtle Lake Twp Dam
Tenstrike Dam
Langor Twp Dam
Turtle Lale Twp Dam

Brook Lake Unorg.

Hazardous Materials Facilities

Address

23325 Nebish Rd

Major Employers

Address

348 Summit Ave W

Mississippi River Territory Dam
Mississippi River Frohn Twp Dam
Turtle Lake Twp Dam
Moose River North Beltr.ami Unog. Dam
Territory
Turtle River Turtle Lake Twp Dam
Mud River Lower Red .Lake Dam
Unorg. Territory
Bemidji Twp Dam
North Turtle River Birch Twp Dam
Clearwater River Buzzle Twp Dam
Turtle River Port Hope Twp Dam
City Zip
Blackduck 56630
City Zip
Blackduck 56630
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Name
Beltrami Electric
Bemidji State University
City of Bemidii
Concordia Language Vilige
Delta Dental
Enbridge
Knife River Materials
Minnesota Limited
Norbord
North Central Door
North Central Service

Northwest Technical
College

Oak Hills Christian College

Paul Bunyan
Communications

Sanford Health

Sanford Regional Event
Center

State of Minnesota
Team Industries

Name

Beltrami County Judicial Center
Bemidji City Hall
Blackduck City Hall
Hines Town Hall
Kelliher City Hall
Waskish Town Hall

Name

Beltrami County Courthouse

Bemidji Carnegie Library

Major Employers
Address
4111 Technology Dr NW
1500 Birchmont Dr NE

8659 Thorsonveien Rd NE
2017 Net Way NW
1129 Industrial Park Dr SE
4101 Bemidji Ave N
1300 30th St SE
4409Northwood Rd NW

900 Carr Lake Rd SE
5487 Hart Ln NW

905 Grant Ave SE
1600 Oak Hills Rd SW
1831 Anne St NW
1233 34th St NW

1111 Event Center Dr NE

102 2nd St NW
Governmern Buildings
Address

317 4th St NW
8 Summit Ave

22009 Wood Ln NE

217 E Main St

56090 Waskish Rd NE

Cultural Resources

Page B-7

City
Bemidiji
Bemidji
Bemidji
Bemidji
Bemidji
Bemidji
Bemidiji
Bemidiji
Solway
Bemidiji
Bemidiji
Bemidiji
Bemidiji
Bemidiji
Bemidji

Bemidiji

Bemidiji

600 Minnesota Avenue NW

Location
600 Minnesota Ave NW # 108, Bemidji, MN 56601
317 4th St NW, BemidjyN 56601

City

Bemidiji
Bemidiji
Blackduck
Hines
Kelliher
Waskish

Zip
56601
56601
56601
56601
56601
56601
56601
56601
56678
56601
56601

56601
56601
56601
56601

56601

56601

Zip
56601
56601
56630
56647
56650
56685



Cultural Resources

Name Location
David Park House 1501 Birchmont Dr NE, Bemidji, MN 56601
District No. 132 School Debs, MN 56676
Great Northern Depot 130 Minnesota Ave SW, Bemidji, MN 56601
Lake Bemidji State Park 3401 State Park Rd NE, Bemidji, MN 56601
Nymore Bridge MN 19 (First Street) over the Mississippi River, Bemi
MN 56601
Paul Bunyan and Babe the Blue Ox 300 Bemidji Ave N, Bemidji, MN 56601
Rabideau Civilian Conservation Corps (CCC) Ca Scenic Hwy NE, Blackduck, MN 56630
Saum Schools Kelliher, MN 56650
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The NationalCenters for Environmental InformatiofNCEIstorm eventsdatabase was queried fall
notable eventssince 1950However somecategories of events do not have records priodfi96.Data

was availble through2019

Table G 1. All tornados recorded b}NCEI, 19502019

Malcolm
Waskish Muni
Arpt

Saum
Ponemah
Ponemah
Bemidiji

Saum

Redby

Puposky
Bemidiji
Redlake
Funkley
Redlake
Blackduck
Puposky

Turtle River
Debs

Redby

Redby
Ponemah
Funkley
Funkley
Funkley

Redby

Saum

Redlake
Redlake
Pinewood
Clearbrook
Fourtown
Beltrami County
Beltrami Couty
Beltrami County
Beltrami County
Beltrami County

7/17/2019
8/26/2018

7/11/2018
7/11/2018
7/11/2018
7/4/2018
7/21/2017
9/9/2016
7/19/2016
7/22/2010
6/21/2010
7/14/2008
6/14/2007
6/23/2005
6/23/2005
8/8/2004
8/8/2004
7/6/2003
7/2/2003
7/31/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/D01
5/15/2001
5/15/2001
5/15/2001
6/27/1997
6/27/1997
7/7/1991
8/2/1981
8/17/1978
4/27/1974
8/6/1969

EFO
EF1

EF1
EF1
EFO
EF1
EF1
EFO
EF1
EFO
EFO
EFO
EFO
F1
F1
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
F1
F1
FO
F1
F1
F1
FO
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Unknown
Unknown

$100000
$20,000
$20,000
$250,000
$100000
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
$250
$25,000
$250,000
Unknown



Beltrami County = 9/26/1964 F1 0 0 $2,500

Highest Value
Property $250,000
Damage

TableC - 2. All severe hail storm events recordedNGEI, 1965-2019

Bemidiji 7/3/2019 1 0 0 Unknown
Bemid;ji 7/3/2019 1 0 0 Unknown
Lavinia 6/30/2019 0.75 0 0 Unknown
Bemid;ji 6/30/2019 1.25 0 0 Unknown
Saum 6/29/2019 1 0 0 Unknown
Lavinia 6/4/2019 2 0 0 Unknown
Pennington 6/4/2019 1 0 0 Unknown
Puposky 6/4/2019 0.88 0 0 Unknown
X\’r‘:‘)‘:’k'Sh Munt 61472019 1 0 0 Unknown
Island Lake 9/12/2018 1 0 0 Unknown
(Bji)Bemidji Arpt  8/27/2018 1 0 0 Unknown
Debs 7/31/2018 1 0 0 Unknown
Saum 7/11/2018 0.88 0 0 Unknown
Fourtown 7/4/2018 1.5 0 0 Unknown
Birchmont 6/28/2018 0.75 0 0 Unknown
Turtle River 6/28/2018 1 0 0 Unknown
Lavinia 6/28/2018 1.5 0 0 Unknown
Farley 6/28/2018 0.75 0 0 Unknown
Redlake 5/29/2018 1.25 0 0 Unknown
Debs 5/29/2018 1.25 0 0 Unknown
Carmel 9/22/2017 1 0 0 Unknown
Puposky 9/4/2017 1 0 0 Unknown
Saum 7/21/2017 1 0 0 Unknown
North Pole 7/18/2017 0.88 0 0 Unknown
Wilton 7/18/2017 1 0 0 Unknown
Bemid;ji 6/21/2017 0.75 0 0 Unknown
Puposky 6/13/2017 1 0 0 Unknown
Puposky 7/19/2016 1 0 0 Unknown
Nebish 7/19/2016 1.75 0 0 Unknown
Debs 7/19/2016 1.25 0 0 Unknown
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Waskish Muni
Arpt
Waskish
Ponemah
Waskish
Waskish
Pinewood
Tenstrike
Tenstrike
Wilton
Tenstrike
Farley
Blackduck
Blackduck
Saum
Carmel
Saum
Malcolm
Lavinia
Bemidiji
Bemidiji
Lavinia
Hines
Hines
Bemidiji
Debs
Bemid;ji
Scribner
Pinewood
Pennington
Bemid;ji
Pinewood
Blackduck
Blackduck
Thorhult
Solway
Scribner
Shooks
Lavinia
Bemid;ji

6/25/2016

6/25/2016
6/25/2016
6/17/2016
6/17/2016
6/17/2016
6/12/2016
6/12/2016
5/26/2016
7/5/2015
7/5/2015
7/5/2014
7/5/2014
7/5/2014
7/5/2014
9/19/2013
8/31/2013
8/25/2013
8/25/2013
8/25/2013
8/21/2013
8/15/2012
8/15/2012
7/2/2012
7/2/2012
8/19/2011
8/19/2011
8/19/2011
8/5/2011
8/5/2011
8/5/2011
7/17/2011
7/17/2011
7/17/2011
5/10/2011
7/15/2010
6/21/2010
6/172010
6/17/2010

1.25
1.25

0.88

0.88
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Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknavn

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown



Pinewood
Lavinia
Bemid;ji
(Bji)Bemidji Arpt
Thorhult
Malcolm
Bemidiji
Bemidiji
Bemidiji
Bemidiji
Bemidiji
Carmel
Malcdm
Carmel
Blackduck
Shotley
Redlake
Kelliher
Shooks
Carmel
Puposky
Ponemah
Thorhult
Malcolm
Shooks
Bemidiji
Waskish Muni
Arpt
Shotley
Pennington
Farley
Bemidji
Waskish
Ponemah
Puposky
Waskish
Tenstrike
Birchmont
Debs
Puposky

6/17/2010
6/17/2010
6/17/2010
6/17/2010
5/24/2010
5/24/2010
5/24/2010
5/24/2010
5/24/2010
5/24/2010
5/24/2010
4/2/2010
7/23/2009
7/23/2009
5/6/2009
7/20/2008
7/14/2008
7/14/2008
7/14/2008
7/11/208
7/9/2008
7/1/2008
7/1/2008
7/1/2008
6/12/2008
6/12/2008

5/25/2008

5/25/2008
5/25/2008
5/25/2008
5/25/2008
10/7/2007
10/7/2007
9/28/2007
9/21/2007
8/13/2007
8/13/2007
8/13/2007
8/13/2007

0.75
0.75
0.75
0.88

0.88
0.88
1.25
0.75
1.25
0.75
0.88

0.75
0.88

0.75

0.88

0.88

1.75

0.88
0.75
0.75

0.88
1.75
1.75
15
1.25
0.75
1.75
0.88
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Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

$5,000
Unknown
Unknown
Unknown
Unknown
$400,000

Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown



Waskish
Malcolm
Blackduck
Turtle River
Debs
Thorhult
Carmel
Fourtown
Ponemah
Fourtown
Waskish
Thorhult
Puposky
Waskish
Wilton
Fourtown
Thorhult
Fourtown
Waskish
Fourtown
Waskish
Blackduck
Nebish
Nebish
Debs
Bemidiji
Waskish
Fourtown
Solway
Nebish
Bemidiji
Bemidji
Pennington
Saum
Redby
Bemid;ji
Kelliher
Bemid;ji
Bemid;ji
Waskish

8/10/2007
7/2212@7
6/7/2007
6/7/2007
6/7/2007
9/7/2006
9/7/2006
8/5/2006
7/27/2006
6/26/2006
6/26/2006
6/5/2006
6/5/2006
5/29/2006
5/9/2006
8/17/2005
7/20/2005
7/3/2005
6/26/2005
6/23/2005
6/19/2005
8/8/2004
8/8/2004
8/8/2004
8/8/2004
11/17/2003
11/17/2003
8/25/2003
7/30/2003
7/29/2003
7/29/2003
7/29/2003
7/6/2003
7/6/2003
7/6/2003
7/2/2003
6/28/2003
5/29/2003
8/31/2002
8/26/2002

0.75

0.88
0.88
0.88

0.75
2.75
175

0.75
0.75
0.75
0.75
0.75
0.88
0.88
0.88

0.88
0.88
0.88
0.88
0.88
0.75
0.75
1.75
0.75
0.75
0.75
0.75
1.75

0.88
0.75
0.88
0.75
0.75
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Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknavn

Unknown
Unknown
Unknown



Nebish
Waskish
Waskish
Kelliher
Bemidiji
Bemid;ji
Fourtown
Bemidiji
Fourtown
Ponemah
Tenstrike
Ponemah
Bemidiji
Tenstrike
Hines
Hines
Bemidiji
Bemidiji
Turtle River
Bemidiji
Bemidiji
Bemidiji
Bemidiji
Bemidiji
Bemidiji
Poremah
Bemid;ji
Bemid;ji
Kelliher
Bemid;ji
Fourtown
Bemidji
Bemidiji
Bemidiji
Bemid;ji
Bemid;ji
Blackduck
Blackduck
Blackduck
Pemington

7/31/2002
7/30/2002
7/1/2002
6/25/2002
6/22/2002
6/22/2002
5/29/2002
8/17/2001
8/17/2001
7/31/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
7/17/2001
5/15/2001
5/14/2001
5/14/2001
8/8/2000

0.88
1.75
0.88
15
1.75
1.25
0.75

0.75
0.88

1.75

0.75
0.75
1.75

0.88

15

0.75

1.75
0.75
1.75
2.75
0.75
15
1.75
15

0.75
0.75
0.75

0.88
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Unknown
Unknown
Unknown
Unkrown
Unknown
Unknown
Unknown
Unknown
Unknown
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Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown



Turtle River
Kelliher
Bemid;ji
Debs
Blackduck
Island Lake
Bemidiji
Bemidiji
Waskish
Bemidiji
Saum
Bemidiji
Bemidiji
Blackduck
Blackduck
Tenstrike
Tenstrike
Bemidiji
Tenstrike
Fourtown
Blackduck
Fourtown
Tenstrike
Bemidiji
Bemidiji
Blackduck
Tenstrike
Tenstrike
Bemidiji
Bemid;ji
Pinewood
Bemidji
Blackduck
Fourtown
Bemid;ji
Bemid;ji
Bemid;ji
Bemid;ji
Bemid;ji
Bemid;ji

8/8/2000
8/8/2000
7/25/2000
7/25/2000
7/7/2000
6/9/2000
6/8/2000
6/8/2000
8/15/1999
7/28/1999
7/27/1999
7/27/1999
7/27/1999
7/4/1999
7/4/1999
6/9/1999
6/9/1999
6/9/1999
6/9/1999
6/6/1999
6/6/1999
6/6/1999
6/4/1999
6/4/1999
6/4/1999
6/4/1999
6/4/1999
7/18/1998
7/14/1998
6/27/1998
5/15/1998
7/16/1997
6/27/1997
8/21/1996
7/21/1996
7/21/1996
7/21/1996
7/21/1996
7/21/1996
7/21/1996

0.75
0.88

0.75
0.75
0.75
1.75
1.75
1.75
1.75
0.75
1.75

0.88
0.75
0.75
0.75
0.75
1.75

0.75
0.75
0.75
0.88
0.88
0.75
0.75
0.75
0.75

0.75

0.75
0.75
1.75
0.75
1.75
1.75
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Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
$50,000
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
$100000
Unknown
$100000
Unknown
Unknown



Turtle River
Thorhult
Bemid;ji

Bemid;ji

Bemidiji
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County

Highest Value
Property
Damage

6/25/1996
6/25/1996
6/25/1996
6/25/1996
9/15/1995
9/16/1992
8/9/1992
6/28/1991
6/28/1991
9/11/1990
8/3/1989
6/29/1989
6/29/1989
5/10/1985
4/21/1985
7/16/1984
7/9/1984
7/8/1984
7/2/1984
8/7/1983
8/7/1983
8/7/1983
8/7/1983
8/18/1982
8/18/1982
8/2/1981
6/25/1979
6/25/1979
7/12/1978
6/27/1977
6/15/1977
6/26/1976
6/8/1964
7/21/1962
8/30/1958
8/17/1956

0.75
0.75
0.75
0.75
0.75
1.75
0.75

0.75

0.75

0.75
1.75

1.75
1.75

1.75
1.75
1.75
1.75

1.75
1.75
15
15
1.75
1.25

1.75

0.75

1.75
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Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unkrown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

$400,000



Table G 3. All severe thunderstorm wind events recordedNBEI, 1955-2019

Malcolm
Carmel

Ponemah
Waskish

Municipal Airport

Solway
Birchmont
Birchmont
Lavinia
Wilton
Farley
Lavinia
Pennington
Malcolm
Saum
Waskish
Waskish
Saum
Waskish
Island Lake
Ponemah
Saum
Birchmont
Scribner
Birchmont
Redlake
North Pole
Shooks
Kelliher
Kelliher
Blackduck
Penrington
Shooks
Solway
Wilton
(BJl)Bemidiji
Airport
Birchmont
Farley
Birchmont

7/17/2019
7/15/2019
7/15/2019

7/15/2019

7/8/2019
7/8/2019
7/8/2019
7/8/2019
7/3/2019
6/30/2019
6/4/2019
8/27/2018
8/26/2018
8/26/2018
7/11/2018
7/11/2018
7/11/2018
7/8/2018
7/8/2018
7/8/2018
7/8/2018
7/4/2018
6/29/2018
6/29/2018
6/29/2018
6/29/2018
6/29/2018
6/29/2018
6/29/2018
6/29/2018
5/29/2018
7/21/2017
7/21/2017
7/21/2017

7/21/2017

7/21/2017
7/21/2017
7/21/2017

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind

Thunderstorm Wind

Thunderstorm Wind
Thundeastorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thundeastorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind

Thunderstorm Wind

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
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52
65
60

70

60
65
70
60
55
65
70
70
60
65
65
61
70
65
55
55
61
60
70
65
57
65
75
80
80
75
50
52
61
65

54

50
56
56

O O O O O O O O O O O O O 0O 0O 0O 0O 00O 0O 00000 oo oobooOooo o ooo

O O O O O O O O O OO O O O O O O 0O OO OO OO0 oo o ouooooo o ooo

Unknown
Unknown
Unknown

Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown

Unknown
Unknown
Unknown



Turtle river
Lavinia
(BJl)Bemidiji
Airport
Bemid;ji
Waskish
Wilton
Puposky
North Pole
Bemidiji
Pennington
Pennington
Bemidiji
Tenstrike
Pennington
Pennington
Farley
Funkley
Farley
Fourtown
Blackduck
Blackduck
Funkley
Malcolm
Tenstrike
Debs
Ponemah
Waskish
Waskish
Lavinia
Birchmont
Solway
Bemidiji
Bemid;ji
Lavinia
Bemid;ji
Bemid;ji
Bemid;ji
Pennington
Bemid;ji

7/21/2017
7/21/2017

7/21/2016

7/21/2016
7/20/2016
7/20/2016
7/19/2016
7/19/2016
7/19/2016
7/19/2016
7/11/2016
7/5/2016
7/24/2015
7/24/2015
7/24/2015
7/22/2015
7/5/2015
7/5/2015
7/21/2014
8/31/2013
8/31/2013
8/31/2013
8/31/2013
8/25/2013
7/25/2013
7/12/2013
7/12/2013
7/4/2012
7/4/2012
7/4/2012
7/2/2012
7/2/2012
7/2/2012
5/18/2012
8/19/2011
8/19/2011
8/19/2011
8/19/2011
8/19/2011

Thunderstorm Wind
Thundersbrm Wind

Thunderstorm Wind

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wil

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstormwind

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstormwind

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstaom Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
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56
61

52

56
56
56
56
56
52
56
61
52
60
60
55
50
52
65
65
52
65
55
50
55
60
55
60
60
52
65
65
65
65
70
61
55
55
55
55
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Unknown
Unknown

Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

$10,000
Unknown
Unknown
Unknown
Unknown
Unknown



(BJ)Bemidii
Airport
Bemid;ji
Bemidiji
Blackduck
Bemidiji
Redlake
Birchmont
Shooks
Scribner
Lavinia
Lavinia
Bemidiji
Kelliher
Waskish
Waskish
Waskish
Malcolm
Blackduck

South Beltrami

(Zone)
Blackduck

Waskish
Shooks
Lavinia
Redlake
Redlake
Saum
Waskish
Waskish
Bemid;ji
Blackduck
Waskish
Waskish
Wilton
Bemid;ji
Blackduck
Pennington

South Beltrami

(Zone)

8/5/2011

8/5/2011
8/5/2011
7/17/2011
7/17/2011
7/4/2011
5/30/2011
8/30/2010
7/15/2010
7/15/2010
7/15/2010
5/28/2010
8/15/2009
8/14/2009
8/14/2009
8/14/2009
7/23/2009
7/14/2009

6/28/2009

5/6/2009
7/29/2008
7/14/2008
7/11/2008
8/26/2007
8/26/2007
8/26/2007
8/10/2007
8/10/2007
6/18/2007
6/18/2007
6/18/2007
7/31/2006
7/28/2006
7/28/2006
7/13/2006
6/26/2006

11/8/2005

Thunderstorm Wind

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind

High Wind

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wihd

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thundeastorm Wind

High wind
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50

55
55
61
55
55
52
52
52
56
56
50
56
61
61
61
60
43

50

52
55
52
60
60
60
60
55
55
50
55
55
52
50
50
52
61

40
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Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

$2,000
Unknown

$5,000

Unknown

$8,000
$5,000
$20,000
$40,000
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown



South Beltrami
(Zone)

Bemid;ji
Thorhult
Fourtown
Bemidiji
Ponemah
Blackduck
Bemidiji
Blackduck
(BJN)Bemidii
Airport
Kelliher
Fourtown
Waskish
Jelle

South Beltrami
(Zone)
South Beltrami
(Zone)

Fourtown
Waskish
(BJI)Bemidji
Airport
Solway
Wilton
Bemidiji
(BJnBemidji
Airport
Bemidji
Tenstrike
Waskish
Thorhult
Fourtown
Redby

Jelle
Waskish
Tenstrike
Thorhult

South Beltrami
(Zone)
South Beltrami
(Zone)

11/8/2005

9/9/2005
7/20/2005
7/19/2005
6/29/2005
6/23/2005
6/19/2005

5/8/2005
7/29/2003

7/2/2003

7/2/2003
9/1/2002
7/7/2002
6/9/2002

2/11/2002

2/11/2002

8/14/2001
8/142001

8/8/2001

8/8/2001
8/8/2001
8/8/2001

8/8/2001

8/8/2001

8/8/2001

7/31/2001
7/31/2001
7/31/2001
7/31/2001
7/18/2001
7/18/2001
7/18/2001
7/17/2001

12/25/1999

12/25/1999

High Wind

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind

Thunderstorm Wind

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wirl

Thunderstorm Wind

High Wind

High Wind

Thunderstorm Wind
Thunderstorm Wind

Thunderstorm Wind

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind

Thunderstorm Wind

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind

High wind

High wind

40

52
55
55
52
52
52
52
61

50

65
Unknown
Unknown
Unknown

56

56

Unknown
Unknown

Unknown

Unknown
Unknown
Unknown

57

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

75

75
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Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown

$5,000
$5,000
$100
$100

Unknown

Unknown

$5,000
$1,000

$3,000

$500
$500
$25,000

Unknown

$15000
$1,000
$500
$500
$1,000
$2,000
$500
$2,000
$25,000
Unknown

Unknown

Unknown



South Beltrani
(Zone)

South Beltrami
(Zone)

Kelliher
Blackduck
Bemid;ji
Blackduck
Bemidiji

Hines

Bemidiji
Bemidiji

South Beltrami
(Zone)

South Beltrami
(Zone)

Grygla

Waskish
(BJl)Bemidiji
Airport

Bemidiji

Turtle River
Solway

Bemidi

Bemidiji

Bemidiji

Big Turtle lake
Blackduck
Bemidiji

Bemidji
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County

11/1/1999

11/1/1999

7/25/1999
7/4/1999
7/4/1999
7/4/1999

6/26/1999

7/18/1998

6/27/1998

6/27/1998

9/1/1997

8/31/1997

6/27/1997
6/27/1997

6/27/1997

6/27/1997
8/21/1996
5/17/1996
5/17/1996
5/17/1996
5/17/1996
6/22/1995
6/19/1994
5/23/1994
8/9/1993
9/16/1992
7/5/1989
6/18/1988
7/23/1987
7123/1987
7/23/1987
7/18/1987
7/20/1985
4/21/1985
6/25/1984
6/12/1984
6/12/1984

High Wind

High Wind

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind

High Wind

High Wind

Thunderstorm Wind
Thunderstorm Wind

Thunderstorm Wind

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstormwind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind

60

60

61
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown

Unknown

Unknown
Unknown

50

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
55
Unknown
Unknown
Unknown
Unknown
Unknown
61
Unknown
Unknown
Unknown
Unknown
50
Unknown
Unknown
Unknown
Unknown
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Unknown

Unknown

Unknown
$2,000
$10,000
$1,000
$20,000
$5,000
$200
$400

$3,000

$2,000

$5,000
$10,000

Unknown

$5,000
$5,000
$10,000
$10,000
$5,000
$5,000
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown



Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County
Beltrami County

Highest Value
Property
Damage

9/5/1983
8/26/1983
8/26/1983

7/3/1983
8/18/1982
6/17/1981

9/9/1979
7/12/1978
6/27/1977

7/1/1975
7/22/1972

8/9/1971

9/1/1960

Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind
Thunderstorm Wind

55
Unknown
Unknown
Unknown

70

52
Unknown
Unknown
Unknown
Unknown
Unknown

50
Unknown

Table G 4. All extreme flood events recordedNiQEI, 196-2019

Waskish
Debs
Debs
Bemidiji
Bemidiji
Malcolm
Kelliher
Kelliher
Bemidiji
Bemidji
North Beltrami
(Zone)

South Beltrami
(Zone)

Thorhult
Fourtown
Fourtown
Fourtown
Thorhult

6/19/2014
5/1/2013
4/28/2013
8/19/2011
8/19/2011
3/25/2009
6/19/2005
6/19/2005
6/23/2002
6/232002

6/11/2002

6/11/2002

7/31/2001
7/31/2001
7/31/2001
7/31/2001
7/17/2001

Flood
Flood
Flood
Flash Flood
Flash Flood
Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood

O O O O O o o o o o o

Flood

Flood

Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood

O O O o o o

O O O O O O o o o o o

O O o o o o
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$20,000
$5,000
$5,000
$5,000
$5,000
$5,000
Unknown
Unknown
Unknown
Unknown

Unknown

Unknown

$2,000
Unknown
$10,000
Unknown
Unknown
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Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknavn

Unknown
Unknown
Unknown

$40,000



South Beltrami

9/1/1999

(Zone)
Bemid;ji

Highest Value
Property
Damage

Table G 5. All severawinter weatherevents recorded BYCEI, 19962019

North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami Zone)

South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
Sauth Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)

6/4/1999

12/28/2019
12/28/2019
12/8/2019
12/1/2019
11/30/2019
4/11/2019
4/11/2019
3/9/2019
3/9/2019
2/24/2019
2/24/2019
2/6/2019
2/6/2019
2/3/2019
2/3/2019
12/26/20.8
12/26/2018
2/18/2018
2/18/2018
12/4/2017
12/4/2017
10/26/2017
1/2/2017
1/2/2017
12/252016
12/25/2016
12/5/2016
11/18/2016
3/16/2016
12/16/2015

Flood 0

Flash Flood 0

Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Heavy Snow
Heavy Snow
Heavy Snow
Heavy Snow
Blizzard
Blizzard
Winter Storm
Winter Storm
Heavy Snow
Heavy Snow
Heavy Snow
Heavy Snow
Heavy Snow
Heavy Snow
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Heavy Snow
Winter Storm
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Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
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Unknown
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Unknown
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North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zom)

South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami(Zone)

South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami(Zone)

South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)

1/2/2015
1/2/2015
4/1/2014
4/1/2014
3/31/2014
3/31/2014
3/21/2014
3/21/2014
2/26/2014
12/3/2013
12/3/2013
12/2/2013
4/14/2013
4/14/2013
3/17/2013
3/17/2013
3/4/2013
3/4/2013
2/17/2013
2/10/2013
2/10/2013
1/28/2013
1/11/2013
1/11/2013
2/26/2012
4/15/2011
3/22/2011
1/1/2011
1/1/2011
12/31/2010
12/31/2010
12/31/2010
12/30/2010
11/29/2010
11/29/2010
11/22/2010
11/22/2010
1/22/2010
1/22/2010
12/23/2009

Heavy Snow
Heavy Snow
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Blizzard
Winter Storm
Winter Storm
Heavy Snow
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Heavy Snow
Heavy Snow
Winter Storm
Winter Storm
Winter Storm
Heavy Snow
Ice Storm
Winter Storm
Winter Storm
Heavy Snow
Winter Storm
Winter Storm
Winter Storm
Heavy Snow
Winter Storm
Winter Storm
Heavy Snow
Winter Storm
Winter Storm
Heavy Snow
Heavy Snow
Winter Storm
Winter Storm
Heavy Snow
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Unknown
Unknown
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North Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Betrami (Zone)

12/23/2009
10/12/2009
4/1/2009
4/1/2009
3/30/2009
3/30/2009
3/24/2009
3/24/2009
3/9/2009
3/9/2009
2/9/2009
2/9/2009
1/2/2009
1/2/2009
12/13/2008
12/13/2008
4/25/2008
4/25/2008
4/10/2008
4/6/2008
4/5/2008
12/1/2@7
3/1/2007
2/28/2007
2/24/2007
2/24/2007
12/30/2006
11/28/2006
3/1/2006
2/24/2006
1327/2005
11/27/2005
1/1/2005
1/1/2005
12/31/2004
12/31/2004
12/29/2004
12/29/2004
12/11/2004
12/11/2004

Heavy Snow
Heavy Snow
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Ice Storm
Ice Storm
Heavy Snow
Heavy Snow
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Ice Storm
Heavy Snow
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
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Unknown
Unknown
Unknown
Unknown
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South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami(Zone)
North Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)

Highest Value
Property Damage

1/24/2004
1/24/2004
1/2/2004
12/15/2003
12/15/2003
11/12/2003
11/12/2003
4/4/2003
3/27/2003
3/8/2002
3/8/2002
11/24/2001
1124/2001
10/24/2001
10/24/2001
4/23/2001
4/23/2001
2/23/2001
2/23/2001
12/20/2000
12/20/2000
12/16/2000
12/16/2000
4/3/1999
3/17/1999
1/13/1999
11/18/1998
11/18/1998
11/10/1998
11/10/1998
1/9/1997
1/9/1997
11/16/1996
11/16/1996
10/17/1996

Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Heavy Snow
Heavy Snow
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Heavy Snow
Heavy Snow
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Winter Storm
Blizzard
Blizzard
Blizzard
Blizzard
Blizzard
Blizzard
Heavy Snow
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Unknown
Unknown
Unknown
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Table G 6. All severe cold/wind cHievents recorded BYCEI, 19962019

North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami(Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrani (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)

3/2/2019
3/2/2019
2/24/2019
2/7/2019
2/7/2019
1/28/2019
1/28/2019
1/26/2019
1/26/2019
1/1/2019
1/1/2019
12/31/2018
12/31/2018
1/12/2018
1/12/2018
1//2018
1/1/2018
12/29/2017
12/29/2017
12/24/2017
12/24/2017
12/17/2016
12/17/2016
1/16/2016
1/16/2016
2/21/2015
2/21/2A5
1/6/2015
1/6/2015
1/3/2015
1/3/2015
3/1/2014
3/1/2014
2/28/2014
2/28/2014
2/26/2014
2/26/2014
1/26/2014
1/26/2014

Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme ColdWind Chill

Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/WincChill

Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme ColdWind Chill

Extreme Cold/Wind Chill
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Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unkrown
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Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unkrown
Unknown
Unknown
Unknown
Unknown
Unknown



South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltran (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)
North Beltrami (Zone)
South Beltami (Zone)
North Beltrami (Zone)
South Beltrami (Zone)

1/22/2014
1/22/2014
1/4/2014
1/4/2014
12/28/2013
12/28/2013
1/20/2013
1/20/2013
2/10/2012
2/10/2012
1/18/2012
1/18/2012
1/21/2011
1/21/2011
1/15/2009
1/14/2009
1/14/2009
1/14/2009
1/14/2009
1/4/2009
12/15/2008
12/15/2008
2/19/2008
2/19/2008
2/9/2008
2/9/2008
1/29/2008
1/29/2008
1/17/2008
1/17/2008
2/16/2006
2/16/2006
1/13/2005
1/13/2005
8/19/2004
8/19/2004
6/23/2004
6/23/2004
1/26/2004
1/26/2004

Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chi
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Cold/Wind Chill
Cold/Wind Chill
Cold/Wind Chill
ColdWind Chill
Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Extreme Cold/Wind Chill
Cold/Wind Chill
Cold/Wind Chill
Cold/Wind Chill
Cold/Wind Chill
Cold/Wind Chill
Cold/Wind Chill
Cold/Wind Chill
Cold/Wind Chill
Cold/Wind Chill
Cold/Wind Chill
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BeltramiCounty MultitHazard Mitigation Plan, 220

Damage

North Beltrami (Zone) 1/21/2004 Cold/Wind Chill Unknown
South Beltrami (Zone) 1/21/2004 Cold/Wind Chill 0 0 Unknown
North Beltrami (Zone) 1/4/2004 Cold/Wind Chill 0 0 Unknown
South Beltrami (Zone) 1/4/2004 Cold/Wind Chill 0 0 Unknown
North Beltrami (Zone)  3/8/2003 Cold/Wind Chill 0 0 Unknown
South Beltrami (Zone) 3/8/2003 Cold/Wind Chill 0 0 Unknown
North Beltrami (Zone) 12/21/1996 Cold/Wind Chill 0 0 Unknown
South Beltrami (Zone) 12/21/1996 Cold/Wind Chill 0 0 Unknown
North Beltrami (Zone) 11/25/1996 Cold/Wind Chill 0 0 Unknown
South Beltrami (Zone) 11/25/1996 Cold/Wind Chil 0 0 Unknown
North Beltrami (Zone) 2/1/1996 Cold/Wind Chill 0 0 Unknown
South Beltrami (Zone) 2/1/1996 Cold/Wind Chill 0 0 Unknown
Highest Value

Prgperty Damage $21,000

Table G 7. All extremeheatheateventsrecorded by thBICEI, 19962019

Property

North Beltrami(Zone) | 8/4/2001 Heat Unknown
SouthBeltrami(Zone) = 8/4/2001 Heat 0 0 Unknown

Highest Value

Property Damage Unknown

Table G 8. All lightning events recorded by ti¢CEI, 1996-2019

SOCSHONCE Date Deaths | Injuries Property
County Damage

Scribner 6/17/2016 $20,000
Bemidji 9/9/2005 0 0 Unknown
Bemidii 9/4/2004 0 0 $10,000
Highest Value

Property $20,000
Damage
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BeltramiCounty MultiHazard Mitigation Plan, 220

Appendix D
Adopting Resolutions
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Resolutions to be added to Appendix BdidframiCounty following final approval thfe plan by FEMA.
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BeltramiCounty MultiHazard Mitigation Plan, 220

Appendix E
Steering Committee Meetings
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Next Steps Questions?

LA Tiam mmrnpars w il fllow e with sech (0 2o praeise & diwus
the nlewmgtas sagrments you san hagn to wirk oo

» Doz ivime Hews Relnem ¥ (Bonre)

What questions do you have for UMD or HSEM
about the MHMP Update process?

* Conplete Py m Pace Oracihint (Revwed|

» Comvpleve Copoabedties Assenss o) (Barvie)

* Contvet Fadt Migeon Aon Faren (B |
» Doadern e Locw SYEuiom Sursey (Daniw |

» bt 1Y Paweg Taew aatreg (Benvew)

» Cumplong Lig of Crmnsd Fadites e

Contact Information

Stecey Stink, M5, GiS2
Geospatid Analyses Center
shstack B d e iy
210226-7438

Example Flans
letnpe 1w mbud bussan dont e
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Beltrami County

Multi-Hazard Mitigation Plan Update
Wednesday, June 5, 2019 MHMP Planning Team Meeting #1
Beltrami County Law Enforcement Center — Bemidji, MN
2:00 p.m. - 4:00 p.m.

Meeting Summary:

On Wednesday, June 5, 2019, key county and city representatives, as well as other stakeholders were
convened to participate in a Planning Team Meeting for the update of Beltrami County Multi-Hazard
Mitigation Plan (MHMP}. The meeting was facilitated by the University of Minnesota — Duluth
Geospatial Analysis Center (GAC) project team who are leading the update of the Beltrami County
MHMP. A total of 15 people attended the meeting,

The opening presentation covered 6 key areas:
The opening presentation covered 6 key areas:
1. The purpose of hazard mitigation planning.
2. The role & responsibilities of the Planning Team.

3. Anoverview of content in the MHMP {County physical & social profile, Asset Inventory, Hazard
Assessment and Vulnerability Analysis, Capability Assessment and Mitigation Actions).

4. Review and discussion of natural hazards that pose risk to the County, induding consideration of
the following:

* How has the risk to severe natural hazard events increased or decreased since the last
plan?

* Are there jurisdictional variations in risk?

*  Are there local vulnerabilities to consider?

*  Have there been changes in development?

Planning Team Discussion Notes:
* Severe Winter Storms — No noted changes in the last 5 years.
e Severe Summer Storms - No noted changes in the last 5 years.

* Flooding - Beiftrami County Is large and flooding is not an issue county-wide. Overland
flooding is the most volatile flooding with culverts being washed out. A lot of ditching
has occurred in the northern part of the county to help avoid road flooding. There is
not much river flooding but there Is some shoreland flooding along lakes (from wave
action). The City of Bemidji continues to grow and build — a large rain has not
happened recently to test how additional impervious surfaces will impact a large rain
event. Within the last 5 years the City of Bemidji has implemented regulations to
mitigate stormwater runoff. There is a stormwater runoff fee which is a point of
contention with much of the community.
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* Extreme Temperatures - No noted changes in the last 5 yeors.

* Erosion, Llandslides & Land Subsidence — Beltrami County updated it’s shoreline
ordinance in 2018. There is also o new Minnesota statewide Buffer Low (Mn State
Statute 103F.48)

o Wildfire -~ Annual occurrence of wildfire are up county-wide. There is growing
development and more individuals in the county are suspected to be part of the cause
(9 out of 10 wildfires in MN are caused by humans).

e Drought - No noted change in the last 5 years.

* Dam Failure - Otter Tail Power owns the Bemidji Hydroelectric Plan.
5. Review of mitigation strategies and examples of related mitigation actions.
6. Anoverview of the FEMA Hazard Mitigation Assistance (HMA) Grants program.

Following the presentation, a facilitated Mitigation Action Working Session was held. Participants
discussed the natural hazards of concern to their communities and filled out Mitigation Ideas
Worksheets to identify new, jurisdictionally-specific mitigation actions to be included in the MHMP plan
update. Mitigation actions were required to fall within one of the 5 mitigation action strategies:

1. local Planningand Regulations
Structure and Infrastructure Projects
Natural Systems Protection
Education and Awareness Programs
Mitigation Preparedness and Response Support

v s W

Following the Mitigation Action Working Session, the group then discussed the upcoming process and
anticipated timeline for engaging the public and other key stakeholders in the plan update. Meeting
attendees were told that they would be contacted for additional information and kept informed on the
upcoming steps in the planning process, including development of local mitigation action charts and
review of the final draft plan.

Attached to this meeting summary are the following documentation items:
6-5-19 Planning Team Meeting Stakeholder Invite List
- 6-5-19 Beltrami County Meeting Email Invite
- 6-5-19 Meeting Agenda
- 6-5-19 Meeting Sign-in Sheets {Scan of hardcopy & Excel copy)
- 6-5-19 Power Point Presentation Slides
- 6-5-19 Meeting Handouts (Mitigation Strategies, HMA Grants, Mitigation Ideas Worksheet)
- 6-5-19 Mitigation ldeas Working Session Notes

Meeting Summary Prepared By: Bonnie Hundrieser, UMD Project Team
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Beltrami County 2019 MHMP Update
6-5-19 Planning Team Meeting Stakeholder Invite List

Following is the list of stakeholders that were invited via email to attend the Beltrami County MHMP
Update Planning Team Meeting #1 held on June 5, 2019.

BELTRAMI COUNTY

Christopher Muller, Beltrami County Emergency Management Director
Kay Mack - Beltrami County Administrator
Brent Rud - Beltrami County Environmental Services
Bruce Hasbargan - Beltrami County Engineer
Ernie Beitel - Beltrami County Sheriff
Jarrett Walton - Beltrami County Sheriff Chief Deputy
Jodee Treat - Beltrami County Auditor
Kevin Trappe - Beltrami County GIS Director
Lauren Williams - Beltrami County Highway Department
Cynthia Brogren - Beltrami County Public Health Director
Megan Heuer-Korhenen - Beltrami County Public Health Preparedness Coordinator
Beltram| County Board of Commissioners
o Craig Gaasvig, District 1
Reed Olson, District 2
Richard Anderson, District 3
o Tim Sumner, District 4
5 Jim Lucachick, District 5

CITY / TOWNSHIP JURISDICTIONS
City of Bemidji

Craig Gray - Bemidji Public Works Director
Nate Matthews - Bemidji City Manager
Rita Albrecht - Bemidji Mayor

Mike Mastin - Bemidji Police Chief

Dave Lazella - Bemidji Police Captain
David Hoefer - Bemidji Fire Chief

City of Blackduck

Christina Regas - Blackduck City Clerk
Jace Grangruth - Blackduck Police Chief

City of Funkley

City of Funkley {Mayor/Clerk)

City of Kelliher

Shelli Krueth - City of Kelliher
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City of Solway
* ity of Solway (Mayor/Clerk)

City of Tenstrike
o City of Tenstrike (Mayor/Clerk)

City of Turtle River
¢ City of Turtle River (Mayor/Clerk}

City of Wilton
o Jeff Snyder - City of Wilton Mayor

Ray Berger - Waskish Township

OTHER STAKEHOLDERS

Erin Morrill - Bemidji State University

Arlen Hogquist - Beltrami Electric Cooperative

Duane Oothoudt - Leech Lake Emergency Management

Kathleen Luepke - USDA

Dan Carroll = MN DNR Firewise Coordinator

Heather Winkleblack ~ HSEM Region 3 Regional Program Coordinator
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ofiics of SHERIFF OF BELTRAMI COUNTY
813 Minnesota Avenue NW
Bemid)l, Minnesota 58801

Emis Beltel, Sharlff

Phona {218) 333-8111
Fax (218) 333-8525

April 190 2018
2019 Multi-Hazard Mitigation Plan Update — Meeting Invitation

Your presence is requested at a Planning Team Meeting for the update of the 2019 Beltrami County Multi-
Hazard Mitigation Plan. You are requested to participate in this vital meeting because you have a position
of administrative or departmental responsibility within either the County, a municipal government, or are a
key stakeholder related to the planning process.

Meeting Detail
Date: VWednesday, June 5%, 2019

Time: 1400 — 1600hrs (2:00PM — 4:00PM)
Location: Beltrami County EQC (located in the Law Enforcement Center, 613 Minnesota Ave NW, Bemidji)

About the Plan

The update of the Beltrami County Multi-Hazard Mitigation Plan (MHMP) is a requirement by the State of
Minnesota Department of Homeland Security and Emergency Management aswell as the Federal
Emergency Management Agency (FEMA) every 5 years. Qur 2013 plan is due for an update and our
planning is currently underway. The plan addresses the natural hazards that Beltrami County faces and
will result in the identification of mitigation actions that will help to reduce or eliminate the impact of future
hazard events, such as flooding and severe winter/summer storms.

Your partticipation in this plan update is important for several reasons:
- You will help identify critical mitigation projects to implement at the county/flocal level and how they
can be integrated with existing plans, policies and project efforts.
- Participating jurisdictions will be eligible to apply for FEMA hazard mitigation grant funding.
- Mitigation planning is necessary ta keep our communities resilient against future disasters and
reduce the costs of recovery.
- FEMA required documentation of how local government and key stakehaolders participated in the
planning process.

During this meeting we will review and rank the natural hazards that pose risk in Beltrami County and
individual communities and discuss a range of mitigation measures for local implementation. The meeting
will he facilitated by personnel from the University of Minnesota Duluth — Geospatial Analysis Center team
who are working closely with us on this project.

Please RSVP

Please let me know so | can plan for attendance. If you cannot attend, please plan to send someone in
your stead to ensure representation. You are encouraged to bring a team of additional staff fromyour
county department, municipality or associated stakeholder organization.

-Christopher Muller — Beltrami County Emergency Management Director
Email: chris.muller@co beltramimn.us ph.218-333-8386

Page | E10



BeltramiCounty MultitHazard Mitigation Plan, 220

Beltrami County
2019 Multi-Hazard Mitigation Plan Update

Planning Team Meeting
Wednesday, June 5, 2018, 2:00 p.m. —4:00 p.m.
Beltrami County Law Enforcement Center (EOC}- Bemidji, MN

Presenting:
e Zachary Vavra, University of Minnesota =Duluth, Geospatial Analysis Center
* Bonnie Hundrieser, Hundrieser Consulting LLC (UMD Project Team)

Agenda:
L Welcome and Introductions
2. Overview of MHMP Updlate
- Purpose of the Plan
- Role of the Planning Team
- Content of the Plan
- Review of Naturo! Hozards
3. Review of Mitigation Strategies
a, Overview of FEMA Hazard Mitigation Assistance (HMA) Grants
5. Mitigation Action Working Session
Point of Contact:
Chris Muller

Beltrami County Emergency Management Director
Phone: 218-333-8386
email: Chris.muller @co.beltramiannus
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Beltrami County

6/5/19 MHMP Planning Team Meeting #1

List of Participants (15)

Cincy Borgen |8eitrami County Pubkc Heakh Director

Megan Heuer Korkonen |uetmml County Public Hea i Marager

Carrie Yavara Beltrami County Publc Heahh Intere mn

Erin Morril |Bemicyi State University/NTC ___|Security Coordmatar |einmonBPenijistatoacy |
loseph Carsee [Bemicsi Ambulance Quality Director rorgr@bsmeiambularcecom |
Lake Haward |Bemicyi Ambulance |Personoel Director

David Hoefer |Bamicy) Fire 0 Chiof davic hoeforddci bomicy ma us

Dawid Hansan lsemtql Publc Works Street Superintondent lgnﬂ hansongici bamiciime us

Lace Grangruth Blackduck Police De Chiet of Palice "

Sheth Krueth City of Kellihes City Clerk gekelrSoaubunyanest 000 |
[Kewvin Trappe [Beltrami Courty GIS Director
|Christopher Mulier |Battrami County Sheriff s Office  |Emargency Manag Director

Iki:h Riewer |Beftrami Electric Marager of Ergincering

Bruce Hasbargen |Beltrami County Highway Dept. | Courty Ergineer

Mike Mastin [Bomicji Palice Dapt Chief of Police B i
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Beltrami County — Multi Hazard Mitigation Plan Update
Planning Team Meeting #1 — Wednesday, June 5, 2019 - 2:00 p.m. - 4:00 p-m.

PARTICIPANT SIGN IN SHEET

BeltramiCounty MultiHazard Mitigation Plan, 220
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LT B s e aye

Beltrami County

2018 MULTVWHAZARD MMIGATION BLAN LR DATE
FLANNING TEAM MEETING i1
JUNE 5, 2019

About your UMD UMD
Project Team Quipastal desfpets Contos

Ustveaniry oo Mivesors Doisew
Ovives 4o Dlicover

* The Geospatial Analysis Contar {GAT) at the University
of Minnesota Duluth (UMD) was contracted by MN
HSEM to faciiitate 1he deveapment of TIVS plan and 1o
concuct spatial analysis, mapaing and research for the
alan.

* The GAC has worked on 30 MEMP's (2011-2019),
warking with both Minnesota counties and trides,

* Worcing with the GAC 5 Bonale Hundrieser, wno
spetia’zes in fmergency Management planaing

What is Hazard Mitigation?

Hazard Mitigation Is the

effort to reduce loss of life S,
and property by lessening the
impact of future disasters.

« leenufying Risks and
Vulnerabilities ResiEncy
Developing long-term
-

‘

strategees for rlek
recuction

Building partnerskips
Communicating priertios
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6/25/2019

Agenda

Welcome wnd ntrasuctieny
Cawrmun of MEMP Uz dete

Adant e Phn

Hede ot PAasrveg Tenss

LA AT I AT A
Comtanst of the Plon A pcA ety

Aeview of Novtarel rerasds
1 Neview of Mitipian Rreeg e

3 Overvww S FEMAN d
MEgaton Asatance PIVA|
Gearen B Egble Actisnien

1 Mrgwon Actign Werbing

FRAL 4 O OGO
AR SN ALY N

About the Plan

The Mult-Hazard Meogation Pl (MHMP) i 2 requirsment of
the Federal Disaster Mitigation Act of 2000 {OMA 2000). The
di of a local g plan s ired in order to

MHMP’s must:
e updated every S yras
enti by hazards and conduct s risk assessment
ndude goads, stategies, aod matigation actions
Adddiess of jurisdictons
Engage stakeholders and inchade public particpation

Role of the Planning Team

A MRS vt be developed with the participation of wrndlkctional
represertatives and other key ssakebolders. Thies group i referred to
geoerally a3 the “Flannirg Team”,

The rode of the Planaing Team & to Meip:

Fevww the ratural bazarss hae po

ik 1 e County et it

1 O e S0 U DVt PR s iOptedd

dentfy mngaton scibes for implementagon Inchadeg shatie FEVA
H gant ocondes

3 At with putdc outrench and gathenrg feediock

-

Revwew of 9w Gt ol and proed ¥gral 1o mImgad oo achion chasts

Faoirsee el adopion o Bw AP by oo goverrmant
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Who the Plan Covers

Ths 5 & mudth juvisdictional plan
thes covers Seltrarm County,
Irchuding the cties of Demic),
Hackduck, Funkley, €allibar,
Solway, Tensirike, Turtle River
ard W ton

The Coumty snd Ot s mguivd &t
adrge ghe frml glan. Towrahta ow
rowvweesd ader the wnbveila af she Coursy

Role of GAC

+ Project Maragement anc commaunication with HSEM
+ Techrical writing, editing of plan

+ Research to create/update the county profile
o characteristics of county: phiyscal, sovitonment i,
economic, demogrophic
+ work with coustty toidentify ritical Infrastroctures
+ Research to create/update hazard profiles
« huzord history; frequency of the hazard, wha's tnos

wulnerabie 10 the hazard, influence climate chargs has on
hazard

+ GIS ks usec to inform our research

Hazard Profile: Tornado History
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Content of the Plan
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County Profile: Pop. by Census Block
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~ Critical Infrastructure (Cl) | Critical Infnstmctune_(a)

High Patestial Loas
R T e

Sl

Lty Systaens Sswrgy inbtion (elactriceyk pusbne spttems (of &
Terurd g Wi e R Ena wate e et

UMD - County Coordination
The UMD GAC Team « County Emergency
personnel ﬁﬂm Managermnent Director
County to collect key *» County GiS Specialist
information for the plan = County Assessor
“ﬁ‘"l. oonlmw « County De partments
ey (i.e. Highway, Planning
& Zoning,
others).
FEMA-Declared Disasters & Emergencies in
e What Hazards are Addressed?
A Maitti-Hizind Miiggation Plan Sooks prsmarily ot aatural
dasters, incuding
Lhrroms Hest |
T — T
‘T-aku l-dﬂ.::.n

Manrrade hazards are not required by the DVA 2000 10 be
ey in the MHWD,
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Review of Natural Hazards that
Pose Risk to Beltrami County

The MHMP update needs 1o
nclude a review of the following:

*  How hasthe sk to severe
natural hazaed events ncreased
or decrased since the st plan?

Main Rek Factors:

Probabilty &
* Are there jurisdictiona Severity (Impacts)

vaciations in risk?

Are there focol vilnerabifities to
consider?

*  Hawe there beon changes m
development?

Severe Summer
Storms

* Probobility; High

* Possible impacts:
* Denger 1o Life Safety
* Damage 10 Natwral
Resources

* Daenage 10 Joads &
Propesty

* Coscading Effects such
5 Noodng 10 roads,
vrea lakes & saeams,
downed powes lines &
extended power
outages 10 homes and
criticol facilities

Extreme Temperatures

* Probabiity. Moderate (heat)
/ High {cold)
* Possible impocts:

* Danger 1o Lfe Safeey
(prolorged exposure)

* Puneertiol inpact S0 oritical
Indrastructure [ enengy supply
Gailure

* Cascoding Effects such ay need
provide Temparary mass care
shekering for vulnerable
populations

BeltramiCounty MultitHazard Mitigation Plan, 220

Severe Winter
Storms

* Probability: High
. Powble impacts:
er to Life S-fav
ol passape, roof
Lnlapw}

* Intermuption to
Transportation smd
Emergency Sevices

* Damage to Property

* Covcoding Effects such
as downad powse Snes
& exdended powes
outages to homes and
critical fadilities.

Flooding

oo Tioad & Bver s Noad

* Probability: High
* Possible impacts:
* Cunger to Life Safety {rood
pansege, Noodirg of homes)
* InterTuption to
Transportation and
Community Services
* Flocding of ag land and last
Frarvest / tiled tand run-off
. Dumue to Property
Effects such as
mm station fadlure c;'dan

' vudat ».

Erosion, Landslides &
Land Subsidence

* Probability: Moder ate
* Possible impoacts:

* Ercalon of slopes,
sireambanks, riverbanks,
lake edges

* Sedienent koad 10 bkes

* Darrage to Property or
lrwminent Risk

* Cascading Effects such as
road dosures and impacted
storm water systems from
sechenent foad
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Wildfire Drought
= Probability: High * Probability: Low
* Possible Impacts: *« Possible impocts:
* [ngor 1o Life S3 * Impacts to focal water
lhuﬁ.;; i: w aweas) resousces and liskes

* Loss of Forests/Grasshnds * Impact to agricubucal

and Natural Reseurces harvest c
* Damage to Hroperty * Cascoding Effects suc
+ Comning e ch e e
ar quality pollution, need
for extended evacution
Dam Failure Review of Mitigation Capabilities
Multi-Hazard Mitigation Plans require that each
* Probability: Low jurisdiction must document the existing authorities,
* Possible mpacts: policies, programs, and resources in place for
* Drriges 10 Life Safety mitigation.
(downstream reddents)
* Loclized flooding * What plans and programs are in place to support
mitigation against that hazard?
* What program gaps or defidencies exst to support
mitigation against that hazard?
e " STRATEGY #1
Mitigation Strategies Local Planning & Regulations
These a * Comprebonsive plass
i include government :W"’" e
1. Local Planning & Regulations 5 polides Pareing a0d 2oning
2. Structure & Infrastructure Projects or codes that g 5 m:m‘:‘n;m'
3. Natural Systems Protection influence theway i conmunity Razing System
L land and buildings * Capital improvenent programs
4.  Education and Awareness Programs are developed and o 0 ;,,w
5.  Mitigation Preparedness & Response built. o Shereline codes
* Saon wm
Support mm:' and mastoe ,'phm

s_ i
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STRATEGY #2

Structure & Infrastructure Projects

These actions involve v :":am ::ln:}g» 3

modifying exis devatic esin fo

structures ..‘W Dot sam

Infrastructure to + Utiity wergroundng

rouc(ﬂmn from a + Swensd reroftsfie,, retd
azard or remova ]

them from a hazard o Foodwbls and resaining walls

ea + Dtanscn and retartion

This type of action also strushares

Involves projects to + Culvert natadieton /NodiGolion

con + Rvads & fridge rigk reduction

structures to reduce .

the impact of hazards.  * P/ Reen badw comruction o

o Greon infrastruchure Nethods

August, 2012 — 1** school based
tornado safe room (Wadena)

Power Line retrofit/burial

BeltramiCounty MultitHazard Mitigation Plan, 220
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Community Safe Rooms
Wadena-Deer Creek School, June 17 2010
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Green Infrastructure Projects

STRATEGY #3

Natural Systems Protection

* Soil sabilizaton for sedinent
control

These are actions wd erosion

that minimize * Floodpiain and Stream cormidor
damage and losses restoration

and also preserve or m“""""""‘ ;

restore the 5 oy 2 bt "m :
functions of natural x;'m)m.’ Feoution:
systems. * Comvervation eeserments

* Wetland restoration and
presevvation

* Aguifer Sicenge & Recovery

* Plood Diversion and Storage
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Natural Systems Protection STRATEGY #4
examples Education & Awareness Programs
These are actionsto . :«f:.'f»'"x;ﬁ rlarmatan
Inform and educate . <o meck sutreach
citizens, elected * Promatan of sign up S5t pmengoncy
ooskand R
property owners X
about hazards and " hromobor ot Nl insuanceto
potential ways to + “Turn Amune Dot Drown™
mitigate them., = Prosentations 30 w200l grouns oF
nesg Bart oot organ e
* Matirgs o resorts in hazara prore
prras
= NWS SaormBnedy Program
Education & Awareness Program STRATEGY #5
Examples Mitigation Preparedness &
S Response Support + Emergency Dperations Plan
-~ This is a Seate of * Flood fight nd
( ) M:nem mitigation nrepufe"aneos‘smswa
I m;“m‘ i"":’v* « Dam emergency action plans
g-dundmu actions . fmrmw:m'n Sienms
o =~ protect life and I, CodeRed, E e
ey e LA e e
: n:.'."!‘ Drawy disaster or hazard event.  © e 0! s
2 \ * NWS Starm Spotter Training
. * Training and education f
b R These actinties ore ECaly gyl iéesed officals and key
- g e but support reduction of the partners.
effects of dumoging events, * Exercses to test capabilities

Mitigation Preparedness &
Response Support examples

® CodeRED o =

ﬁ Qf = .:t T = s = -
= o : = = =

5-Year Mitigation Action Chart (MAC)
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MAC Development: 2019-2023

« Past Mitigation Action Review [20)3-2019)

* County Capabilities Assessment

+ Local Mitigstion Survey (LVS)

+ Addmionsl Mitigesan Action Idens gathered during HIMP
Plancing Team Meeting #1

+ 2019 State Hasaed Mitigation Plan

* MDH Clireste Profies & MPCA/paleBLUEdot Cimate
Adaptation Strateges

HMA Eligible Project Types

* Property Acquisition / Demollton / Relocation

* Safe Room Retrofit or Construction

* Flood & Eroslon Mitigation

* Grean Infrastructure

* Infrastrecture Ratrofits (Utilidy Systeens, Roads & Bridges|
* Minor Localized Flood Reduction Projects

* Wikdfire Mitigation

* Soll Stabilication

+ 5 Percent tnitiative Projects s
| POMAMMA GRAATS

Mitigation Action Working
Session

* Review feedback from Beltrami County 2019 LMS
Report.

* Usa the Mitigation ideas Worksheet for new
mitigation projects (county / local level].

* Consxler projects that may be eligible for FEMA
HMA grant funding

6/25/2019

FEMA HMA Grant Program

{2

A current and adopted MHMP
Is required for eligibility.

Elgible applicants: Local
Gowernmant (county, cities),

Tribal Government, and private

non-profits.

Cost Share: 75%/25% HMGP
POM

Eligible projects must be FMA

\dantified in the local MHMP,

Hipmos ol profect) b Bl Cowny remiling from Haoerd Mithgation Aoding

P |
TATM e !STe AScimmn (e S

DU G M sanom
Cn e
o el e ey T
[Rasere
o bl
[——
2o exMigns | woF | oD a8
Lovw
Berrars
Tt -
Lnnd e WF | semcocy | TR
"
Ovetemn Ty | l‘n-v-
L m Ll
- T -oF | Wam
Corwwrwn -~

Next Steps in MHMP Process

* Draft Mitigation Action Charts will be developed.,
* Follow-up will be conducted as necessary.

* UMD will be working on the full draft plan with the
County.

* 2°“ HMP Planning Team meating for MAC Review
(estimated Fall, 2019).

* Completion of draft plan and public review period.
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Mitigation Strategies & Action Types

Following are the five types of mitigation strategies that will be used in the update of the Multi-Hazard
Mitigation Plan with examples of related mitigation actions, Minnesota HSEM recommends the use of
these mitigation strategies to be in alignment with the State plan and those recommended by FEMA.
The first four strategies listed are taken from the FEMA publications Local Mitigation Planning
Handbook (2013) and Mitigation ideas: A Resource for Reducing Risk ta Natural Hazards (2013). The fifth
strategy type was determined by Minnesota HSEM for use within the state.

These strategies will provide the framework for identification of new jurisdictional-level mitigation

actions for implementation over the next g-year planning cycle.

Mitigation

Description

Example Mitigation Actions

Stratec

Local Planning
and Regulations

Structure and
Infrastructure
Projects

These actions include government
authorities, policies, or codes that influence
the way land and buildings are developed
and built.

These actions involve modifying existing
structures and infrastructure to protect
them from a hazard or remove them from a
hazard area. This could apply to public or
private structures as well as critical facilities
and infrastructure.

This type of action also involves projects to
construct manmade structures to reduce
the impact of hazards.
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Comprehensive plans

Land use ordinances

Planning and zoning

Building codes and enforcerment
Floodplam ordinances

NFIP Community Rating System
Capital improvement programs
Open space preservation
Shoreline codes

Stormwater management
regulations and master plans
Mabile home park compliance
for storm shelters

Property Acquisitions and
elevations of structures in ficod
prone areas

Utility undergrounding
Structural retrofits (i.e,, metal
roofs)

Floodwalls and retaining walls
Detention and retention
structures

Culvert Installation/Madification
Roads & Bridge risk reduction
Safe Room (New construction or
facility retrofit)

Green Infrastructure Methods

Many of these types of actions are
projects eligible for funding through
FEMA HMA grant prograrmis.
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Strateg
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Description

Example Mitigation Actions

®  Soil stabilization for sediment
and erosion contral

¢ Floodpla:n and Stream corndor
restoration

® Slope management

® Forest management (defensible
space, fuels reduction, sprinkler

| Natural These are actions that minimize damage systems)
Systems and losses and alse preserve or restore the e Conservation easements
| Protection functions of natural systems. ¢  Wetland restoration and
preservation
® Aquifer Storage & Recovery
¢  Flood Dwversion and Stecage
Many of these types of actions are
projects eligible for funding through
FEMA HMA grant programs.
¢ Radio or television spots
*  Websites with maps and
These are actions to inform and educate information
citizens, elected officials, and property *  Sccial media outreach
owners about hazards and potential ways *  Promotion of sign-up for
to mitigate them. These actions may also emergency warmings
include participation in national programs, Real estate disclosure
| such as StormReady or Firewise * Promotion of NFIP insurance to
| Education and Communities, Although this type of property owners
| Awareness mitigation reduces risk less directly than * Presentations to school groups
‘ Programs structural projects orregulation, it is an or neighborhood organizations
important foundation. A greater e Mallings to residents in hazard-
understanding and awareness of hazards prone areas,
and risk among local officials, stakeholders, o NWS StormReady Program
and the public is more likely to lead to e  Firewise Communities
direct actions that support life safety and
lessen property damage. Some of these types of actions may be
projects eligible for funding through the
- | FEMA HMA "5 Percent Initiative Program”.
*  Emergency Operations Plan
This is a State of Minnesota mitigation o Fiood hgtit e and
: preparedness measures
strategy with the intent of covering
AT * Dam emergency action plans
Mitigation emergency preparedness actions that 2
| Preparedness protect life and property prior to, during, = gmcrgmcy Warning Sysun
| v A (i.e., CodeRed, warning sirens)
| and Response and immediately after a disaster or ‘ !
| Support hazard event. These activities are ®  Generator backup power

typically not considered mitigation, but
support reduction of the effects of
damaging events,
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s NWS Storm Spotter Training
o Training and education for local
elected officials and key
| partners.
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~ State of Minnesota
f Department of Public Safety
HSEW Division of Homeland Security and Emergency Management
445 Minnesota Street, Suite 223

St. Paul, MN 55101-6223
HAZARD MITIGATION ASSISTANCE

Hazard Mitigation Assistance (HMA) grant programs provide funding with the aim to reduce or eliminate
risk to property and loss of life from future natural disasters. HMA programs are typically a 75%/25%
cost share program. The federal share is 75% of total eligible project reimbursement costs. The local
applicant is responsible for 25% of the project costs. The amount of HMGP funds availability is based on a
percent of Public Assistance provided by Federal Emergency Management Agency (FEMA).
« Hazard Mitigation Grant Program (HMGP) funds assists in implementing long-term hazard
mitigation measures following a Presidential major disaster declaration.
« Pre-Disaster Mitigation (PDM) provides funds for hazard mitigation planning and projects on an
annual basis.
« Flood Mitigation Assistance (FMA) provides funds on an annual basis to reduce or eliminate risk of
flood damage to buildings that are insured under the National Flood Insurance Program (NFIP).

Who is eligible for grant funding?

All applicants must have or be covered under an approved Hazard Mitigation Plan. Eligible applicants
include: State and local governments; certain private non-profit organizations or institutions; and Tribal
Communities

What types of projects can be funded?
All projects must he eligible, technically feasible, and cost-effective. All projects are subject to
environmental and cultural resource review, Examples of projects include:

* Advance Assistance may be used to develop mitigation strategies and obtain data, including for
environmental and historic preservation compliance considerations, and develop complete project
applications in a timely manner.

* Aquifer Storage and Recovery (ASR) projects serve primarily as a drought management tool, but
can also be used to reduce flood risk and restore aquifers that have been subject to overdraft. The
concept is to capture water when there is an abundant supply, store the water in subsurface aquifers,
and recover water from the storage aquifer when needed. Storing water underground can help
protect it from pollutants, evaporation, and weather events,

« Floodplain and stream restoration (FSR) projects are used primarily to reduce flood risk and
erosion by providing stable reaches, and may also mitigate drought impacts. FSR projects restore and
enhance the floodplain, stream channel and riparian ecosystem’s natural function. They provide base
flow recharge, water supply augmentation, floodwater storage, terrestrial and aquatic wildlife habitat,
and recreation opportunities by restoring the site’s soil, hydrology and vegetation conditions that
mimic pre-development channel flow and floodplain connectivity.

* Flood Diversion and Storage (FDS) projects often are used to reduce flood risk, but also can be used
to mitigate drought and improve ecosystem services, These projects involve diverting floodwaters

from a stream, river, or other body of water into a conduit such as a canal, pipe, or wetland and
storing them in an above-ground storage facility. Water is then slowly released, reducing flood risk,

DPS-HSEM December 2018
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