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Section 1z Introduction

1.1 Introduction

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

and property from lazards. The Federal Emergency Management Agency (FEMA) has made reducing
hazards one of its primary goalkie hazard mitigation planningrocess andgubsequent

implementation of resulting projects, measures, and policies is a primary mechanism in aghievin

& %- | 8 QFERIA, 201L5)

From 19862018, the damages due to natural disasters in the U.S. has exceeded $1.6 tAllibhwas a
record year with $306 billion in dama@&dOAA, 2019)While the codtest disasters may occur in the
coastal states, in 2018, wildfires, hailstorms, drought, and tornadoes caused many-Hditlitzm
disasters across the nationa#ard mitigationplanning isan effective procesgo prepare communities
andlessen the impaotf loss of life and property from futurdisasters. Although mitigation efforts will
not eliminateall disasters, governments shoudthdeavor to be as prepared as possible for a disdeter
the wellbeing of its citizens

The MultiHazard Mitigation PlaiMHMP) is a requirement of the Federal Disaster Mitigation Act of
2000 (DMA 2000). The development of a local gowmeent plan is required in order to maintain
eligibility for federal hazard mitigation grant funding programs. In order for communities tellggble
for future mitigation fundsthey must adopt an MHMP.

Researchers @he National Institute of Building Sciences looked at the results of 23 years of federally
funded mitigation grants provided by the Federal Emergency Management Agency (FEM3), U.
Economic Development Administration (EDA) and U.S. Department of Housing and Urban
Development (HUD) and found mitigation fundirngn save the nation $6 in future disaster costs, for
every $1 spendn hazard mitigation(National Institute of Building Sciences, 2017)

Lake of the Wood€ounty is vulnerable to a variety of potential natural disasters, which threaten the
loss of life and property in the county. Hazards such as tornadoes, flooding, wildfires, blizzards,
straight-line winds, ice stormsand droughts have the potential for inflicting vast economic loss and
personal hardshipin 2013, Minnesota had some of the highest weathedated disaster claims in the
country (MN Environmental Qualitoard, 2014)

This MultitHazard Mitigation Plan represents the effortslaike of the Wood€ounty and its local
governments to fulfill the responsibility for hazard mitigation planning. The intent of the plan is to
reduce the actual threat of spéic hazards by limiting the impact of damages and losses.

1.1.1 Scope

The Lake of the Woods County Emergency Manager argpdtial @ UMD have combined efforts to
update the 2013 Lake of the Woods County MHMFSpaitial @ UMD contracted with Hundrieser
Consulting LIC for additional emergency management planning expertise and facilitation.
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This MHMP evaluates and ranks the major natural hazards affecting Lake of the Woods County as
determined by frequency of event, economic impact, deatusd injuries. Mitigation reemmendations
are based on input from state and local agenctas, public,and national best practices.

U-Spatial@UMDperformed the hazard risk assessment for 1% annual chance floods using the FEMA

Hazus GIS tool. The Minnesota Homeland Security and EnmegdManagement (HSEM) office has

AAOAOI ET AA OEAO (AUOO OET OI'A PI AU A AOEOEAAI O11A
This is a multjurisdictional plan that coverksake of the Wood€ounty,including theCity of Williams,

and the county seat, Baudettd@heCity of Roosevelt is not covered in this plan, as it is located primarily

in the neighboring county of RosealtiheLake of the Wood€ounty risks and mitigation activities

identified in this plan also incorporate the concerns and needeswhships, schobdistrictsand other
entities participating in this plan.

Members from each of these jurisdictions actively participated in the planning process by attending
workgroup meetings, providing information, suggesting mitigation strategiasd reviewing the fan
document.Appendix K Local Mitigation Survey Repartludesjurisdiction-specific inputThe
information in these forms was used to help identify mitigation actions for local implementases (
also Section 2.2)¥ach jurisdiction will adopt the @h by resolution aftethe plan is approvetly FEMA.
County and local city resolutions will be addeglthe county afterfinal approval by FEMA, ikppendix
Din the back of the plan.

Lake of the Wood€ounty has specified the followirgpals for thisMHMP update

1 Include more recent data documenting the critical infrastructure and hazards faced by Lake of
the Woods County.

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

1 Reflect current hazard mitigation priorities in Lake of the Woods County.

1.1.2 Hazard Mitigation Definition

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

1 Planningz Developmentof mitigation standards, regulations, policies, and programs.

9 Structure and Infrastructure Prdjgg Structuralretrofits, property acquisition, local flood
reduction projects, and safe room construction.

1 Natural Systems ProtectigrSediment and erosion control, stream corridor restoration, forest
and vegetative management, floodplain and streamtastion.

9 Education and Awareness Progran@utreach programs, hazard awareness campaigns, real
estate disclosure, and promotion of family/personal emergency preparedness
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1 Mitigation Preparedness & Response Sugdemergency planning and services such a
warning siren systems, CodeRed, and installing generators for critical facilities.

1.1.3 Benefits of Mitigation Planning
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

Redudng legal liability of government and public officials

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

1.2  State Administration of Mitigation Grants

FEMA currently hathree mitigation grant programs that are administered by the State of Minnesota:
the Hazard Mitigation Grant Program (HMGP), the Bisaster Mitigation program (PDM), and the
Flood Mitigation Assistance (FMA) program. The HMGP, PDM and FMA programs are administered
through thestate of MinnesotdDepartment of Public Safety, Division of Homeland Security and
Emergency Managemen#ll applcants must have or be covered under an approved Hazard Mitigation
Plan. Eligible applicants include state and local governments; certain privateorafit organizations or
institutions; and tribal communities.

Page P



Section 2z Public Planning Process

2.1 Steering Committee Information

TheLake of the Wood€ounty multithazard mitigationplan steering committeeis headed by thé.ake

of the WoodsCounty Emergency Manageent Director, who is the primary point of contadlembers

of the Lake of the Wood€ountyMHMPSsteeringcommittee include representatives from the public

and governmental sectord.ablelidentifies thesteering committeeindividuals and the organizations
they represent.

Tablel. Multi -Hazard Mitigation SteeringCommittee

Agency/Organization Participant Title

Jill Hasbargen Olson | Lake of the Woods County Emergency Management Director

Heather Winkleblack | HSEM RPC

Julie Berggren Lake of the Woods County | Administrative Asstant
Mary Jo Otten Lake of the Woods County | County Assessor
Verra McVay City of Williams Mayor

Jenny Loughrey CHI Lakewood Health RN

Chris Plourde Baudette Fire Department Training Officer

Marla Carlson City of Baudette City Council Member
Brian Nowak Lake of the Woods School High School Principal
Jeff Nelson Lake of the Woods School Superintendent

Marty Mollberg Northstar Electric Operations Manager
Amy Ballard Lake of the Woods County | Social Service Director
Kay Schell CHI Lakewood Health Public Health

Jurisdictional representatives participating on teeering committeewere 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 implemeupon plan adoption. The list of final mitigation
actions was divided into jurisdictiespecific mitigation action charts so that eaplrisdictioncould see
and address those actions that applied specifically to their cities AggeendixG: MitigationActions by
Jurisdictioi

2.2 Review ofExisting Plans Capabilities & Vulnerabilities

Lake of the Wood€ounty and its local communities utilized a variety of planning documents to direct
community development. These documents inclubtie Comprehensive/Masr Plan, Emergency
Operations Plan, Continuity of Operations Pl&omprehensive Local Water Management Plan,
Wellhead Protection PlarBridge Replacement Plaetc. (seeAppendix for a full listing of plans and
programs in place ihake of the Wood€ounty). The planning process also incorporated the existing
natural hazard mitigation elements from previous planning effottsaddition, the 2019 Minnesota All
Hazard Mitigation Plan was consulted.
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In the development of théake of the Wood€ounty Muli-Hazard Mitigation Plan, UMD consultants
reviewed and incorporated a variety of planning documents that direct community development and
influence land use decisions for theunty and its jurisdictions. In addition, UMD consultants worked
closely with the Lake of the Wood€ounty Emergency Management Director, other key county staff,

and local city officials to collect specific feedback on local mitigation capabilities and vulnerabilities that
either support or hinder the ability to mitigate against nasihthazards at the county and local level.
Following is a summary of the assessment tools used to gather information on local capabilities and
vulnerabilities during the planning process:

Capabilities Assessmer{thazard specifick In this assessment, delaid information was collected on
currentplansand programsin placeand program gap<or deficiencieshat currently exist to mitigate
destruction caused by each natural hazard addressed in the Plan.information was used to inform
where there were cuent mechanisms in place to incorporate or implement mitigation measures (i.e.,
existing programs, plan®r policies) and where there were areas that needed to be addreSsadion
4.3 Hazard Profiladentifies current gaps and deficiencies for mitigatiandSection 5.1.3 Plans and
Programs in Place to Address Natural Hazaedsribes the mitigation capabilities that are in place to
support mitigation.

Local Mitigation Surveys As part of Lake of the Wood020Multi-Hazard Mitigation Plan update,
participating jurisdictions and key county personnel were asked to fill out apad Local Mitigation
Survey(LMS)form. Part A:Past Evats & Vulnerability Assessmaémtluded questions about hazard
events in each jurisdictiom.he assessment questions addsed 1)evere weather or disaster events &
impacts that have occurred within the late years, 2actions taken within the ladfive years that

have helpededucelocal vulnerabilitiego future disaster events, 8hanges within the ladive years
that haveincreasedocal vulnerabilities to future disastevents, and 43oncerns or specific ideas for
mitigation projects to help reduce or eliminate risk resulting from future severe weather or disaster
events.ThePart B: Local Migation Capabilitis Assessmemtas used taollect detailed information on
AAAE EOOE OAE A QE loft mityatidrisach ds B )laris QuEhlrities i polidi€s s
(organizational capacity), 3ypgrams and 4)funding or other reources. Information waalso
collectedaboutwhat program gaps or deficiencies exist that are a barrier to accomplishing mitigation

in the community.

Information from the LMS forms were used to inform Section 4 Risk Assessment and the development
of locatlevel mitigation actiors (seeAppendix G: Mitigation Actions by Jurisdigtion

2.3 Planning ProcessTimeline and Steps

In order to update the 2IBLake of the Wood€ountyMulti-Hazard Mitigation PlanJJMD consultants
worked in coordination withihe Lake of the Wood€ounty Emegency Management Directorand
members of thesteeringcommittee. Theupdatedplan includes not only new data documenting the
types of hazards faced byake of the Wood€ounty residents andmergency planningfficials, but
also new thinking abouthow tobest address these hazards.
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On January 7, 201Rake of the Wood€ounty issued a news release inviting public feedback and
participation for theLake of the Wood€ounty MHMP update (for complete documentation, see
Appendix F: Public Outreach & EngagerDeatmentatior).

OnJanuary 16201, U-Spatial@UMDhosted a kickoff meeting online that was attended by thake
of the WoodsCounty Emergency Management Director. The wehiincluded a project overvievthe
roles andresponsibilities of the Emergencydagement Director, contents of the Mulilazard
Mitigation Plan, planning process and projected timeline (8gg@endix Eor webinar slides).

A steering committee meeting took placen June 4, 2018t the Lake of the Woodé&mbulance

Building in BaudetteThe steering committee was provided with an overview of the purpose, process
and timeline for theLake of the Wood€ounty MulttHazard Mitigation Plan update, as well as the role
and responsibilities of steering committee membefgppendix Provides doamentation of steering
committee meeting summaries, including participant sigmsheets and presentation slides.

Steering committee members were engaged in providing feedback on plans and programs in place as
they relate to hazards facing the county, dthey discussed potential mitigation actions to be added to
the plan. This informationvas used to inform the development of mitigation strategies in the updated
plan.

OnMay 13, 2020membersof the steering committee conveneagain with the UMD planninteamto
conduct a review and discussion of the draft mitigation action charts developddake of the Woods
County and the city jurisdictions participating in the plan. 2gmendix Eor a full meeting summary.

In order to provide opportunity for puld input,Lake of the Wood€ounty issued a second new release
onJune 2, 202@nviting public review and feedback on the draft plan. The news release provided
information on where the plan could be viewed and comments submitté&patial @ UMDhosted a
webpage to post the full draftake of the Wood€ounty MHMP, including excerpts of thake of the
WoodsCounty Master Mitigation Action Chart, each of the jurisdictional mitigation action charts, and
an electronic feedback form.

Appendix fprovides documetation of the public outreach for feedback on the draft planlake of the
WoodsCounty and jurisdictions. The public feedback period for the draft plan was openJinom 2,
2020 to June 17, 2020, for a total of 15 days.

Table2. Lake of the Wood3ounty Hazard Mitigation Update Meetingand Public Outreach

Public Outreach 1/7/2019 NeV\./s. relgase inviting public feedback and
participation.
Kickoff Webinar 1/16/19 Webinar hosted by tSpatial@ UMD

Steering 6/4/19 Lake of the Woods Ambulance Garage
Committee#1 Baudette, MN
Steering

Committee #2 5/13/20 Remote meeting, via UMN Zoom
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Lake of the Wood€ounty MulttHazard Mitigation Plan, 220

. 6/2/207
‘ Public Outreach ‘ 6/17/20

At the close othe public outreach periodhe UMD consultants wrked with theLake of the Woods
County Emergency Management Director and members ofgteeringcommittee to incorporate
comments from the public into th&lulti-Hazard Mitigation Plan

Website and feedback form

For more informatim on the planning process, seed@ions 5 and 6.

2.3.1 Overview of Jurisdictional Participation

Throughoutthe planning procesd,ake of the Wood€ounty requested the participation of city
representatives for the provision of loelvel information, review and feedback to the plan update.
Table3provides an overview of the participation of each city that tgalkt in the Lake of the Woods
County MHMP update planning process, with reference to the location of supporting documentation.

Table3. Jurisdictioral Participation in Planning Process
Local Local
Mitigation Planning Mitigation Planning Draft MHMP
Jurisdiction Survey, TeamMtg. #1 | Action Chart | TeamMtg. #2 Review

(Appendix (Appendix E) Review (Appendix E) | (Appendix F)
K) (Appendix E)

Lake of the Wood X X X

County

City of Baudette X X X X X
City of Williams X X X X X

Page [13



Section 37 Lake of the Woods County Profile

3.1 General County Description

Lake of the Wood€ounty, named after Lake of the Woods which covers 25% of the county, saw its
first European explorer, Jacques de Noyon, in 1688. Nearly 200 years later the first permanent
European settler, Wilhelm Zippel, a German immigrant and fisherman, settled on the south shore of
the Lake of the Woods at Zippel Béyake of the Woods County, 2019)

Lake of the Woods County is located approximately 275 miles northwest of the Twin Qitiady half

I £ OEA Al 01 GUBO AT OAAOO AOA OEAOAA xEOE /1 OAOEIT h
are adjacentd Roseau County to the west, Beltrami County to the soatijKoochiching County to

the eastAsthe 121 AOCAOO A1 61 OU ET - ET1TAOI 6A AT A O7AI 1 AUA
Countyhas abundant fishing and outdoor adventure opportunitiescempassing nearly 1,780 square

miles, 27% of which is covered by water.

Lake of the Woods County contains 12 unorganized territories and three cities: Roosevelt (which is
partially located in Roseau County), Williams, and the county seat, Baudette. Tim¢ydsualso home

to the Northwest Angle the northernmost point of the Lower 48 States. The 2010 Census lists the
county with a total population of 4,048JS Census Bureau, 2019)

3.2 Environmental Characteristics

Lakeof the Woods County is a series of steps formed by glacial Lake Agassiz beachesglagiraily
toward the northeastThe highest elevation in the coupis 1,312 feet at Norris Canifhe lowest point
is L&e of the Woods at 1,060 fedBaudette tas an &vation of 1,090 feet. The sandy soils and
peatlands in the upland area act geoundwater recharge areas for the underground aquifers.

Elevations the southwestern part of theauinty are approximately 200 feet higher thaneas near
Lake of the WoodsBecause of its elevation, Beltrami Island State Forest is a groundwater recharge
area of regional significance to Lake of the Woods Rageau CountiefReat bogs overlying deposits

of sand collect wateand recharge the confined and unconfined aquiféféater in the aquifers on the
north side of Beltrami Island moves in a northeasterly direction to Lake of the Woods and discharges
into streams, springs and the lak&roundwater on thesouth side of Beltrami Island moves
southeasterly toward the Rapid RiveUnderground bedrock contours randgeetween 1,050 and 1,110
feet in the southwestern part of theozinty to 950 to 1,100 feet ttne northerly areasGlacial drift is
thickest n the southwestern part of theomnty, and thins to adw feet in the northerrareas.Springs

are a frequent ocurrence in some parts of theanty where high underground bedrock contours cause
increased pressure on the movemerftwater in the aquifer layerd.he gproximate location of the
transition from the area of net groundwat rechageto the area of net groundwatedischarg lies

along an irregular linextending from Baudette to Roosevelt
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3.3 Geology

The land area the county occupies was created largely by several periods of glaciation, particularly
glacial Lake AgassizhE county is on the southern edge of the Canadian Shield, is generally flat,
sloping very gradually toward the Rainy River and Lake of the Woods, with scattered bedrock outcrops
and glacial lake beach depositsake ofthe Woods is the dominant wateelated feature, covering

950,400 acres in Minnesota and Canada, itself containing 14,000 islands.

The bedrock in the county consists of a complex of Precambrian igneous and metamorphic rocks.
Bedrock distribution is mainly inferred frogravity and aeromagnet data.Glacial drift thickness

ranges from zero to greater than 200 feet in the county. The thinnest drift is near Rainy River and Lake
of the Woods. In the eastern part of the county, where subsurface control permits relatively close
definition, extremevariability in the drift thickness is evident. Within a mile of a bedrock outcrop, drift
thickness may exceed 100 feet.

3.4  Hydrography

Lake of the Wood€ountylies within two hydrologic basins, with the majority of the county being in
the Rainy Basinrad a small portion intersecting the Lower Red Basin. Water that falls in the county is
carried out from one of the following major watersheds: Roseau River, Rainyf8lack River, Rapid
River, Rainy RiverBaudette, and Lake of the WoodMIN DNR, 2019)he Lake of the Woods
watershed is the largestovering 1,151 square miles.

Lake of the Wood€ountyincludes a number of protected (i.e. public) waters, which are lakes,
wetlands, and watercourses regulated by thendiésota DNR. The inventory of protected waters in the
county includes: Blakes,50 watercoursedrivers and streams andthree wetlands(MN DNR, 1985)

The Minnesota Pollution Control Agency (MPCA) designates beneficialfasalf waters in Minnesota,

develops water quality standards to protect each use, and monitors the bodies of water to ensure water
guality standards are being met. Bodies of water which fail to meet one or more water quality

O0OAT AAOAO AOCAEAAROBAADRAOOEDRPAT £ -ET1TAOIL OA8O 1 AEA
Impaired waters have become a priority issue because they do not meet state water quality standards,

they affect growth and health of communities and economies, and the Clean Water Act hasdata

requiring every state to address impaients. Some of the waters ipake of the Woods Countyave

AAAT EAAT OEEZEAA AO OEiI PAEOAASG AOA -&émpldinclidd OAT OO 1
mercury in fish tissuand unhealthy dissolved ggen level{MPCA, 2019)

While not as extensive as impaired waters, about 7% of lakes throughout Minnesota are infested with
an aquatic invasive species which could spread to other wéiéksDNR, 208). The MN DNR has
identified 10 water bodies in Lake of the Woods County infested with the spiny wat¢MIBeDNR,

2019)

A map of the lasic hydrographyf Lake of the Wood€ountyis found in
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3.4.1 Groundwater

With such a abundance of groundwater availabiejs important to examine how sensitive this natural
resource is to pollutionGroundwater sensitivity to pollution is measured by flow rate and soll
permeability.Figure A- 12maps pollutionsensitivity of nearsurface materials based on the time it

takes water to travel througtthree feet of soil andsevenfeet of surficial geology, to a depth of 10 feet
from the land surface. The total travel time is then categorized into five sensitildgses, ranging from
high (<=170 hours) to ultlaw (>8,000 hours). Areas with special geologic conditions, such as: karsts,
peatlands, bedrock at or near the surface, and disturbed lands (e.g. open pit mines) require individual
consideration. Of these szial condition areas, only karst areas have been assigned a sensitivity
OAT EET ¢C | OOAOU EECE6oq AOA O EAOOO AOAAO Al 1 OEOOA
remaining special condition areas are classified together as they cannot benadsigsensitivity

ranking using the same methodologiN DNR, 2019)

34.2 Lakes

Lake of the Woods County is dominated by a single lake, Lake of the Woods, which straddles the US
Canadian border with its massive 1,679 surface area; 25% of the county is covered by this lake. The
remaining 835 lakes and ponds scattered throughout the county are significantly smaller in size, with a
combined area of 2.9 mi2.

Of the lakes within the county, only the Lake of the Woodd isscOOE £ZEAA AOMREAET C OEI P A
2019)

34.3 Rivers

Threemajor rivers flow throughLake of the Wood€ounty:the Roseau River, thRapidRiver, and the
Rainy River. Beginning in Lake of the Woods County, the Roseau Rivdaytary of the Red River,

flows northwest for 214 miles until entering the Red River. The Rapid River is a tributary of the Rainy
River, flowing 71 miles easbrtheast until flowng into the Rainy River. The 8bile-long Rainy River is
part of the USCanadian border, flowing westorthwest from International Falls, MN until emptying

into the southern end of Lake of the Woods.

4EA -o0#! Al AOOEAEAO A 1061 AAO T £ OEOAOO AT A OOOAAI
Creek, Zippel Creek, BaudetRiver, and Rainy Riv@YIPCA, 2019)

34.4 Wetlands

4EA OAOI " xAOI AT A" h AO AAEEIT Ardas thdiaredritddatedrl T AOT OA
saturated by surface water or groundwater at a frequency and duration rifito support, and that

under normal circumstances do support, a prevalence of vegetation typically adapted for life in

OEOAA AOOOEAOOAOGYd OA POAATIET AT AA 1T &£ EUAOEA OITEIO
a frequency and duration sufficient to support a prevalence of hydrophytic vegetation typically adapted
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for life in saturated soil conditions; anthder normal circumstances, able to support a prevalence of
OO0AE OA QuinGeAdiaH égislature, 2016)

All eighttypes ofwetlandswhich are present in Minnesota are also in Lake of the Woods Cotlihgse
wetlandstotal 707,674cres and cove2% of the countyfMN DNR, St. Mary's University of Minnesota,

2019) The total acreage of wetlandsy type is presented imable4 and displayed itthe hydrograply
map Figure A-1).

Table4. Lake of the Woods County Wetland Acreage, by Type

Wetland Type

Bog 272,829
Shrub Swamp 197,287
Wooded Swamp 154,289
Wet Meadow 51,705
Open Water Wetlad 19,550
Shallow Marsh 7,980
Deep Marsh 2,153
Seasonally Flooded Basil 1,881
Total 707,674

Source(MN DNR, St. Mary's University of Minnesota, 2019)

Although not as prevalent as in lakes and rivers, the MPCA has idehéifnumber of impaire
wetlands throughout Minnesotdprtunately, none of these wetlands are locatedLiake of the Woods
County(MPCA, 2019)

3.5 Climate

According to the Képpen climate classification system, Lake of theivéo # 1 O1 OU8 O Al Ei AOA
A O O A continental climate region with large seasonal temperature contrasts; with

precipitation distributed throughout the year (no dry season); and at least four months of the year

averaging above 50° F, buté warmest month averaging below 71.6(Ehcyclopedia Britannica,

2019)

Since 1895, climate in the United States has been analyzed using the Climate Divisional Dataset. The
boundaries of climate divisions have evolved sigaihtly over the years; beginning in 1909 with 12
climatological districts which followed the principal drainage basins, to the current 344 climate divisions
based largely on the USDA Bureau of Agricultural Economics Crop Reporting Dighuttsnan &

Quayle, 1996)Climate division temperature, precipitation, and drought values are derived from the
values reported by the weather stations in each climate division. In 2014 new methodologies to
compute the climate division dataeve implemented, improving the data coverage and quality of the
dataset(NOAA, 2019)

Table5displaysmonthly average temperatureas reported by theveather stations locatedvithin
Lake of the Woods Countysawell as thelimate division in which Lake of the Woods Couistyocated
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Table5. Lake of the Woods County's Average Monthly Temperatl®812010

Month Weather Stations | MN Climate
within the County | Division 2

January 6.0°F 6.5°F
February 11.6°F 12.4F
March 24.8°F 25.4°F
April 40.9°F 40.6°F
May 53.5°F 53F
June 62.7°F 62.2°F
July 67.3°F 66.9°F
August 65.5°F 64.9°F
September 55.9°F 55.4F
October 42.9°F 42.PF
November 26.7°F 26.8°F
Deember 11.1°F 11.7F

Source(Midwestern Regional Climate Center, 2019)

Note: Thanethodology used to determine monthly temperatures differ between the-teweitgind
climate divisiorlevel. At the countjevel, daily mean taperature valueseported fronthe weather
station within the county are averaged togetloily averages are then averaged by month over the
period of record.he climate division data is based off the nClimDiv dataset which uses a Saseagtid
calculaion.

3.5.1 Climate Change

- ET 1 A oim&di$clrrently changing in ways that are pushing us to adapt to weather patterns and
extreme events that pose major threats to our health, homes,iemment 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 weather is
changing now and int¢he future will help planners and decisianakers in emergency management

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

The National Climate Assessment suggs that infrastructure planning (particularly water resources
standards and asset management and rehabilitation of critical and aging facilities, emphasizing
IAGEAETI EOUR OAA Ol(Gedrdalkakbh, etAll, 014DA OET EAT AUO

Federal, state, and tribal governments are increasingly integrating climate change adaptation into
existing decisioamaking, planning, or infrastructuramprovement 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 topics is ongoing.

In August20180EA - ET T AOi OA $APAOCOI AT O T &£ (AAT OE #1 EIi AOA
for Climate & Health Impacts in Northwest Minnesota: Emergency Management Considerations for
(3%- 2ACEIT Q86 4EEO OADPI OO0 EO 11 dduteddorkaciodk OEAO 1 A&
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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.

Climate Datalrends

Over50 years of storm datan 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 Minnesota Weather Almanac,

Duringthe three most recent decades, the Minnesota climate has shown some very significant
OO0OAT AbGh A1l 1 &£ xEEAE EAOA EAA T AT U T AOAOOAAIT A
changes are: (1) warmer temperatures, especially daily minimum temperatoeeseighted 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
precipitation, with a profound increase in the dbuation from intensthunderstormgSeeley M. ,

Minnesota Weather Almanac, 2015)

Temperature and precipitation projections below are taken from the Minnesota Department of Health
Region 3 profile. Appendixprovides thefull MDH profile for Region 3, which includeske of the
WoodsCounty. The information in this report was used to help inform the updated risk assessments in
Section 4z Risk Assessment of this plan for natural hazards and their relationship to climatee.

Temperature
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 timstefahan our summers. The 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 ecosystemsydimeg native and invasive 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 longadifeeriodor
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, prdlbegé waves that can contribute to drought
and wildfires and pose a serious health threat, particularly to children and $é¢Didr2018)

Precipitation
There has been an increase in total average as well as heavy pi@cipitants, with longer
periods of intervening dry spells. Our historical rainfall patterns have changed substantially, giving
OEOA O1T 1 AOCAOh i1 OA £EOAN Odenstly rainAadugetetwoik kds DT 0008
captured a nearly fodold incre® A ET-ODERGAAOAT 6O EOOO OEIT AA OEA
the previous three decades. Extreme rainfall events increase the probability ofleadster
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flooding. However, there is also an increased probability that fyenticry heavy downpours will

be separated in time by longer dry spells, particularly during the late growing season. Over the past
AAT 660Uh OEA -EAxAOO EAOI 80 AoPAOEAT AAA A OECI
average number of days without precipitation is proj¢cteatrease in the future, leading

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 straigfirward compared to temperature. 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

drough disasterqMDH, 2018)

3.6 Demographics

Lake of the Woods County contaitiwree cities(including thesmall section of Roosevelt Cikycated
within the county) and12unorganized territoriesin 2010Lake of the Wood€ourty had apopulation
of 4045, averaginghree people per square mile of land ar@aS Census Bureau, 2019he county
seat,Baudette is the largest cityn the countywith a 2010 population of 1,106able6 lists the
communities inLake of the Woods Countglong with their respective population numbers.

Table6. Lake of the Wood3ounty Population by Community, 2@

% Popultior % Popultion

Angle township 2.94% Roosevelt city 0.17%
Baudette city 1106 27.34% Rulien township 0 0.00%
Baudette township 345 8.53% Spooner township 190 4.70%
Boone township 36 0.89% Swiftwater township 60 1.48%
Chilgren township 182 4.50% Township 1530 1 0.02%
Forest Area township 5 0.12% Township 58-30 36 0.89%
Gudrid township 219 5.41% Victory township 7 0.17%
Kiel township 1 0.02% Wabanica township 237 5.86%
Lakewood township 85 2.10% Walhalla township 131 3.24%
McDougald township 225 5.56% Wheeler township 281 6.95%
Myhre township 180 4.45% Williams city 191 4.72%
Potamo township 107 2.65% Zippel township 118 2.92%
Prosper township 164 4.05% Total 4,045

Rapid River township 12 0.30%

Source: U.S. Census Bureau020

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

4EA AT O1 Ouéso AI DODEAAEET 04T xOE AOOET ¢ OEA Xi Q60
I £ Yhi ¢Y ET XilT o8 "AOxAAT XilT o ATA Xine OEA AT O1 0O
gowEl ¢ ACAET AU Xim AOOET ¢ OEA Xinodd AT A Xii ®608
trending downward, falling 11% from 20010, and an estimated/% from 201Quly 201§US
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Census Bureau, 2019}he Minnesota Site Demographic Center projects a decline in Lake of the
7TTAO #1 01 OU8O0 bPi HOITAOETT OEOI OCE WoYo
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Figure2 shows the projected population change.

Figure 1. Lake of the Woods Population Change, 15308
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Figure 2. Lake of the Woods Projected Population Change, 2208D
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Lake of the Wood€ounty MulttHazard Mitigation Plan, 220

Figure3showsthe Lake of the Wood€ounty poplation density by census block. The population
change by minor civil division, from 2000 to 2010, is mappddgare A2.

Figure 3. Lake of the Wood3ountyd Bopulation by Census Block, 2010
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Data Source: U.S. Census
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Population Vulnerability

The degree to which a person is vulnerable to the impacts of a hazard depemdsvorell 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 Registry (ATSDR) defines social vulnerability
AO O8B8OEA OAOEI EAT ZoAfroritedEbyitdrnil Stiedsed BrihGman edith, stisses
such as natural orhumaA AODOAA AEOAOOA OOIH2018)Thesetsttedsardiow | OOAOAAE O¢
increasingly include the more extreme weather events and lortgemil PAAOO 1T £ - ET 1 AOT OA
changing climate.

YO

Reducing social vulnerability can decrease both human suffering and economic loss. The ATSDR Social
Vulnerability Index (SVI) uses U.S. Census variables at thelénagitto help local officials identify
communitiesthat may need support in preparing for hazards or recovering from disaster. Certain social
conditions, such as high poverty, low percentage of vehicle access, or crowded households can increase
A AT i1 OTEOUB8O @TIDRARD18)OOI T AOAAEI EOU

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

Table7. Social Vulnerability Index (SVI) Variables

1 Proportion individuals below poverty level
Socioeconomic 1 Proportion civilians unemployed 16+yrs
Status 1 Per capita income in 1999
1 Proportion persons with no high school diploma 25+yrs
Household i Proport!on persons 65 years or older
Composition & T Proport!on persons 1? yer?\rs or younger
Disability 1 Proport!on persons with dlsaplllty 5.+yrs
1 Proportion singleparent HH with children under 18 yrs
Minority Status & 1 Proportion minority
Language 1 Proportion persons 5+yrs who speak English less than 'well’
1 Proportion housing with 10+units
1 Proportion mobile home
Housing & 1 Proportion HH with more people than rooms
Transportation 1 Proportion HH with no vehicle access
1

Proportion of persons who are in institutional & narstitutional
group quarters

Source(CDC, 2019)

Census tracts within Minnesota were ranked and givee@@ntile value from 0 to 1, with higher values
indicating greater vulnerability. Themspecific percentile rankings were generated by summing the
percentiles of the variablesomprising each theme and ordering the summed percentiles for each
theme. For more information about the SVI methodology, visiips://svi.cdc.gov/ A map of each SVI
theme for Lake of the Woods displayed irrigure4.
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Lake of the Wood€ounty MultiHazard Mitigation Plan,

Figure4. 2016 SVI Themes, ranked by percentile against all MN census tracts
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(Greater values denote greater vulnerability) Source: CDC ATSDR 2016 SVI
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3.7 Economy

Lake of the Wood€ountyis dominated by the leisure/hospitality industtpllowed by educatio and
health services, and trade, transportation and utilitidetotal number of jobs in the countincreased
by over6.5% between2007and 20T. The 10-year change in thaverageannualemploymentof each
industry supersectoin Lake of thewoodsCounty is inTable8.

Table8. AverageAnnual Employment byindustry Superseor, Lake of the Wood3ounty

Average # of Average #of o
Industry Supersector Employees(2007) Employees(2017) % Change

Construction No Data N/A
Education and Health Services 294 288 -2.04%
Financial Activities 35 29 -17.14%
Information 23 15 -34.78%
Leisure and Hospitality 451 480 6.43%
Natural Resources and Mining No Data 57 N/A
Other Services 61 63 3.28%
Professional and Business Service 11 37 236.36%
Public Administration 158 151 -4.43%
Trade, Transportation and Utilities 283 277 -2.12%
Total, All Industries 1,518 1,619 6.65%

Source: Minnesota DepartmeitEmployment and Economic Development

In 2017the median household incomim Lake of the Wood€ountywas$46,943, 28% less thahe

Minnesota average household income$%#5,6994 EA DAOAAT O T £ OEA A1 O1 OUB O
the poverty level in 20Awas9.®%6, compared to &.5% aveage for the sate of MinnesotgUS Census

Bureau, 2019)

3.8 Critical Infrastructure

Critical infrastructure are among the most important assets of a community. While the purpose of
these infrastructure differ in nature, their continued opéoms are integral to the health, safety,
economic, and cultural welbeing of the residents of Lake of the Woods County.

# OEOEAAT ET £OAOOOOAOOOA EAOA [EMA 20BjsAelGEipEAA AAOA
from Lake of the Woods County. Critical infrastructure have been classified into the following groups:
emergency and shelter facilitiegfrastructure systemshigh potential lossstructures, and significant

county assets For the complete list of critad infrastructure, seédppendix B

3.8.1 Emergency & Shelter Facilities

Emergency and shelter facilities are vital to the health and welfare of entire populations, providing
services and functions essential to communities, especially during and afteasteliFEMA)
Emergency and shelter facilities includeealthcare facilities, emergency services, evacuation
centers/shelters, and schoolwlfich areoften used as evacuation centers/shelteiBhe locations of the
emergency ad shelter facilities in Baudette are displayed in

Figure A 3; facilities in the Angle Inlet and Williams areFigure A- 4.
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3.8.1.1Healthcare Facilities

Lake of the Wods County is served by one healthcarelfggiCHI LakeWood Health. The facility
includes a clinic, hospital, public health department, assisted living cacktraee ambulances which
provideemergency medical transportation for merthan 1,000 patienteach yeafLakeWood Health
Center, 2019)

3.8.1.2 Emergency Services

Law Enforcement

1 &£O01l OEI A PIi1EAA AAPAOOI AT O EO ET DI AAA £ O OEA
Department, headquartered in theadke of the Woods Lanforcement CenterUS Customs and

Border Protection patrol the Baudette Port of Entry.

The State Patrol has fi€es located in Bemidji and Thief River Fefitate Patrol officers provide law
enforcement throughout the region, includg patrols of he state Trunk Highway systerBureau of
Criminal Apprehension officers serve northern Minnesota out of offices and a lab located in Bemidiji.
These officers investigate major crimes in support of local law enforcement.

The one Emergency Opation Center in Lake of the Woods County is located in the county
Administrative Complex in Baudette.

Fire & Rescue Services

Structure fires are served by local fire districts and fire departments. Each district is responsible for fires
within their distiict boundaries. However, they can work together on larger fires. Fire departments are
located in Baudette, Williams, and the Northwest Angle. All firefighters in the county are volunteer.

The Department of Natural Resources operates with the Nationalrdgency Fire Center to coordinate
DNR, BIA, National Forest Service, and other local and regional fire assets in the event of rural wildfires.
These resources include airplane and helicopter assets, located at the Bemidji/Beltrami County Airport
during the spring fire season.

Figure5shows fire departments and fire response times.ake of the Woods Countylhese drive
timesarecreated usinglata from% O @Esth€3s Analysind running theArcGIS Network Analyst
extension The user may note discrepancies between MnDOT road datalaachap; Network Analyst
requires a seamlessigonnected data source in order to perform the calculations for drive times, which
Business Analyst provides but MNDOT does not. Theriggsi Analyst data was used for this reason.
According to this modelall communities in the county are within 15 minutes of a fire department.
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Figure5. Fire Stations and Response Times in Lake of the Woods County

Drive Times from Fire Stations
<2 Minutes
<5 Minutes

——— <10 Minutes

—— <15 Minutes

(@ Fire Station
Red Lake Reservation

i

Data Sources: esri, HIFLD

Page R7



3.8.1.3Schools& Evacuation Centers/Shelters
The three schools located in Lake of the Woods Coimtiudea high school ath elementary school in
Baudetteandanelementary school ithe Angle Inlet.

FEMA and the American Red Cross have desphnine facilities withinLake of the Woods County as
shelters to be used in the event of an issued evacuation. Four of the shelters are located in Williams and
the other five shelters are in Baudette.

3.8.2 Infrastructure Systems

Infrastructure systems include the transportatisgstems and utility systemsyhich arefundamental
to the functioning of communies. These infrastructure systems allow for emergency facilities to
operate and connect to residentdhety are the lifelines for communities.

3.8.2.1Transportation Systems
Theinfrastructure oftransportation systemdacilitatesthe movement ofindividuals,goods and
servicesFigure A6AEODT AUO , AEA 1T &£ OEA 71T A0 #1 01 U0 OO0OAT ¢

Roadways
As of 2012, there were appximately 893 miles of roads within Lake of the Woods County. The
AT O1 Gus O O1T AA TAOxT OE ATT1TAAOOG OF 1i AOEACAO AT A

include timber and agricultural commodity harvesting and shipping, commuting, dbagl shpping,

and tourism. The Minnesota Department of Transportation uses a functional classification to group the
streets and highways into classes or systems according to the character of service they are intended to
provide.Table9 lists the total miles of road for each route systevithin Lake of the Woods County

Table9. Road Miles by Route System

Route System Defined

County Road 46
County State Aid Highway (CSAF 195
MN Highway 68
Municipal 15
Private RoadPublic Access 8
Ramp or Connector 0
State Forest Road 168
State Park Road 6
Township Road 0
Tribal Road 30
Unorganized Territory Road 356
Total 893

Source(MnDOT, 2012)

Railways
One main raivay, operated byCanadian National@N), runsnorthwest through the central portion of

the county, connecting the cities of Baudette, Williams, and Roosevelt.
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NavigableWaterways
This plan only references navigable waterways which are included in thddgpartment of

4 OA1T OPT OOAQGET T 1r" OOAAD 1 £/ 40AT OPT OOAGETT 3OAOEOOEA

AAEET EOCEIT 1T &£ TAOECAAT A xAOAOxAUO EO AAEET AA AU
subject to the ebb and flow of the tidand/or are presently used, or have been used in the past, or may

AA OOOAADPOEAI A &I O OO0A OI OO0ACGotemfFederalRéglaian® OAOA 1

2019)

There is one main waterway which enters Lakehaf Woods from the Rainy River and branches off to
cities and ports along the lake. Vessels use this waterway to transport a variety of commodities,
including: fuel, metals, and various earthen and construction materials.

Airports
There are two airportai Lake of the Woods County: a small grass runway in Roosevelt and the
Baudette International Airport. The Lakewood Health Center in Baudette also has a helipad.

3.8.2.2Utility Systems
The infrastructure of utility system networks faitéites the process fgproviding essential utilities to
consumes. A map ofmajor utilities systems in Lake of the Woods County is displaydeignre A- 6.

Water & Sewer

Lake of the Woods is home to two wastewater treatment plantse dmcated in Baudette and the other
in thecity of Williams An additional six facilities in the county are classified as wastewater treatment
plants and regulated by the Mingeta Pollution Control AgencyResidents of Baudette receive their
water from Baidette Municipal Light & Water.

Energy

Six electrical substations are located within Lake of theddls Countyalong with three majr electric
transmission lines. Residents of Baudette receive their electricity from Baudette Municipal Light &

Water. There® 1 £ OEA AT O1 OU3 O OAOEA Ak RoéeavlE@étric Odb OAA AU
servicing the Angle Inlet, and the North Star Electric Cooperative the remaining rural communities.

A natural gas pipeline runs between Roosevelt and Baud&tienesota Eergy Resources delivers
natural gas tdhe residents of Baudette

Communication

Established in 2004, the Allied Radio Matrix for Emergency Response (ARMER) Program, administered
in coordination with the Minnesota Statewide Radio Board, manages the impigatmn of a 700/800
megahertz (MHz) shared digital trunkeddio communication systemapable of servicing the radio
communication needs of every public safety entity operating in Minnegbtll Department of Public

Safety, 2019) There ardive ARMER tower# Lake of the Woods County.
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3.8.3 High Potential Loss Structures

High potential loss structures are structures which would have a high loss or negative impact on the
community if they were damaged or destroy¢BEMA) These structures include dams, levees, and
facilities storing hazardous material$he locationsof these structuresre mappedn Figure A-7.

3.8.3.1Dams & Levees

Dams and leveeareartificial barriers that have the ability to impound ves, wastewater, or any liquid
material for the purpose of storageofrd OOT 1 AT A AOA Al EIiI Bl OOAT O
infrastructure. The three @msin Lake of the Woods County serve to maiin lake levelsimpound
water for flood controland are used for recreation activities; there are no levees in the cotiabte10
provides the properties of each dam and the locations of the dams are displayeguirel below
Figurel8in section

Tablel0. Dams in Lake of the Woods County

. Primar (\[|p} .

Brown's Lake | MN DNRWildlife Judicial Ditch 62 Gravity X ®6  Flood Control
Keller MN DNRFisheries Winter Road River Earth X W3 | Fish and Wildlife
Roseau River MN DNRWildlife Roseau River Earth X ®8 Recreation

3.8.3.2Hazardous Materials Facilities

Hazardous mterials facilitiescontain extremely hazardous materials that would threaten the public if
released.Theinventory of these facilities in Lake of the Woods County inclutleserequired to

submit a Tier Il repotb the EPA (due to the quantity of hazand® chemicals being storedis well as
facilities whichare not required to submit a Tier |l repdatt still produce orstore materialswhich are
highly volatile,corrosive, explosives, flammahléoxic,radioactive,or waterreactive Lake of the
Woods ©unty has identified 14 such facilities.

3.8.4 Significant County Assets

Significant county assets include larger employers which represent a primary economic sector of a
community; buildings of government services deemed to be significant (e.g. governagwice

center, court house, jails & prisons); and cultural or historic assets that are deemed important to a
AT T T OTEOGUS8 1T ETOATOIT OU T &£ , AEA 1T £ OMpgendkBI AO

3.8.4.1Employers

While every employer is amportant asset to a community, the loss disruption of certain employers,
or the primary economic sectoof a community, will have a large negatiirepact onthe respective
communities.Ten of these employers were identified in Lake of the Woods County.

3.8.4.2Government Buildings

Government buildings deemed to be significant is at the discretion of the communities, but often
include: government service centers, the court house, jails, and prisons. Previously mentioned
government emergency services (pmdi and fire) are not included in this list.
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3.8.4.3Cultural Resources
Cultural resources are culturatt historic assets that are unique or irreplaceable, or any asset that is
important to acommunity. Tenstructures of this nature have been identifiedtime county.

3.9 Land Use andOwnership

Lake of the Wood€ountyis a large, wet county. The county is 1,780 square miles, 42% of which is
covered by woody wetlands, followed by open water (27%), and emergent herbaceous wetlands (20%).
These three land csifications alone, all characterized by high amounts of water, make up nearly 90%

I £ OEA AT O1 OU@S. Gadlogidal Survep 20A4) AT OA O

Cultivated crops (3%) and hay/pasture fields (2%) are the fourth and fifth extstsive types of land

cover in the county respective(f).S. Geological Survey, 201Z&he small area of land use devoted to
agriculture and livestock has been shrinking for more than 20 years. Between 1997 and 2017 the
number of farms operating in the county decreased by 43%, from 237 farms to 134; the total acreage
farmed also fell by 43%, frodb8907acres to 91,288Census of Agriculture, 2012) map of Lake of

OEA 711 A0 #1 Ok dgplayed iFighre A8.AT OA O

In 2016 there were 32 active feedlots in Lake of the Woods County; the majority are raising cattle as the

primary stock. An average of 97 animals are on each of these fedtaisesota Pollution Control
Agency, 2016)A map of these feedlots are displayed-igure A- 10.

Ownership of the land and water within the county is divided between 14 different agerioges,
majority being privately owned (46%). Land ownership by agency is display€idumne A-9.

3.9.1 Structure Replacement Costs

Lake of the Woodsspecific building data was sourced from tbeunty parcel tax dtabases. Records
were aggregated to the relevant census administrative boundariee. FEMA Hazus modptoduced
total structurereplacement costgbuilding plus contents values) by general occupancy cletss total
estimated building exposure fdrake d the Woods Countys shown infable11

Tablell. Lake of the Wood30 u n TogyabBsilding Exposure

General County Total | County Building &
Occupancy Buildings Contents Value

Residential 3,580 $198,649,478
Commercial 366 $46,919,321
Other 1,344 $114,528,943
Total: 5,290 $360,097,742
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Section 47 Risk Assessment

The goal of mitigation is to reduce or eliminate the future impacts of a hazactiiding loss of life,
property damage, disruption to locaind regional economies, and the expenditure of public and private
fundsfor recovery. Sound mitigation 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, infrastructureand people.

Basing risk assessments on the best information available is important in developing affective
mitigation actions that benefit communities. Geographic Information System (GIS) tools are not only
helpfulin producing maps, but they also show structures at risk and may determine damage estimates
for potential hazard scenarios. MN Homeland Security and Emergency Management (HSEM)
mitigation staff encourages the use of GIS tools in risk assessments bedmsproduce good

information to use in the risk assessment process.

Thisassessment identifies the characteristics and potential consequences of a disaster, how much of
the community could be affected by a disaster, and the impact on community asseitsk Assessment
consists of three components hazard identification and prioritization, risk profile, and vulnerability
profile.

4.1 Hazardldentification /Profile

4.1.1 Hazardldentification

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

. AOOOAIT EAUAOAO AOA EAAT OH#E dentfidatiodrte Risk& %- ! DOAIT EA
Assessmeng! #1 O1 AOOOI T A T £#£ OEA . AOEiIT A1l -EOEGCAOEIT 30
V developed a list based on state mitigat plans in the regionlable12lists the natural hazards

included in the 2019 Minnesota State Hazard Mitigation Plan.

Tablel2. FEMA MHIRA Natural Hazards in the 2019 Minnesota State Hazard Mitigation Plan

Flooding Halil Drought

Dam/Levee Failure Lightning Extreme Heat

Wildfire* Winter Storms Extreme Cold
. Erosion/Landslides/

Windstorms Mudslides Earthquakes

Land Subsidence | Coastal Erosion
(Sinkholes & Karst) | & Flooding
*Addressed in the State Mitigation Plan because Minnesota is a heavily forested state compared to oth&egmies/in

Tornadoes
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4.1.2 Hazard Prioritization Vulnerability Assessment by Jurisdiction

Prioritization of Hazards

As part of the plan update process, the steering committee reviewed, updatedpaadtizedthe
hazards faced by residents béke of the Woods Couwt updated the existing mitigation actions
published in the 2013 Multlazard Mitigation Plan, and proposed new mitigation actions.

To engage in this process, the committee drew on a number of data sources. First, the committee
examined the hazards identéd in the 2013 Multi Hazard Mitigation Plaraplel13. The néural

hazards that pose risk to Lake of the Woods Coumgye discussed and adjusted to reflect the
definitions of natural hazards used in the 2019 Misota State Hazard Mitigation Plan. This was done
in order to assure that the risks faced lbgke of the Wood€ounty were categorized the same way as
the priority hazards estaldhed by the State of Minnesota.

Tablel3. Natural haards identified in the 201Bake of the Woods Countiazard Mitigation Plan

Natural Hazards
Flooding | Severe Summer Weather
Wildfires | Severe Winter Weather

While the focus of this MHMP is on natural hazards, planning took place with the understahding

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 utility corporations and vulnerable populations
dependent on electricity for heat).

This plandraws on a variety of data sources including the State of Minnesota and Homeland Security

% AOCAT AU - AT ACAI AT O #OEOEAAI )1 ZAOAOOOOBAOOOA 300A

Local Mitigation Planning Howto Guide Integrating Manmade Hazards énMitigation Planning (2003),
and the State of Minnesota Multi Hazards Identification Risk Assessment.

The prioritization of hazards for the Lake of the @z County MHMP Updat@able 14was based

upon group reiew and discussion of the natural hazards that pose risk tatiumty during the MHMP
kick-off steering conmittee meeting on June 4, 201t the review of each hazard, the group was
asked to consider if the risk to severe natural hazard events had isetear decreased since the last
plan, and if this affected their priority level toitigate against that hazardThe group agreed that sirec
the 2013 planheir prioritization of hazards had not changefievere winter storms, severe summer
storms, flooding and wildfire continued to be high priority hazards to address as previously in 2013.
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 aaan failure, deemed to be of low
priority. Appendix ESteering Committee Meetingsovides the planning team discussion notes from the
June 4, 2019 meeting.
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Tablel4. Prioritization of Hazards for Lake of the Woods County

Risk
Natural Hazards

Severe Winter Storms
(Blizzards, Heavy Snow, High

Ice Storms)

Severe Summer Storms

(Lightning, Hailstorms, High
Windstorms, Tornadoes)

Wildfire High
Flash Flooding & Riverine .
Flood High
Erosion/Landslides Moderate
Extreme Heat/Etteme Moderate
Cold

Drought Low
Dam Failure Low

Vulnerability Assessment by Jurisdiction

Jurisdictions in Lake of the Woods County have varying vulnerabilities to and concerns about impacts to
their communities. Interviews with jurisdictional represatives 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 either increased (due to changes such as development) or
decreased (du#o local mitigation efforts) over the past five years. Following is an overview of

responses related to noted local vulnerabilities (see Appendix K for the full Local Mitigation Survey
Report). This information was used to help tie local vulnerability iadke exposure of people,

buildings, infrastructure and the environment to the natural hazards listebaible14, and to assist

local governments in development of related local mitigation actions.

Lake of the Woods County

1 In 218 there was a new development project adding auét apartment building and Hockey
Arena in the city of Baudette, which would increase the cost of damage due to a tornado, wind
or hail. Businesses are expanding and growing.

1 In generalwe have notied an increase in more frequent highin events in the ladtve years.

City of Williams

1 The increased number of empty/abandoned homes has created hazardous conditions; empty
lots that have been abandoned have dead and dying trees that pose hazardstas blizzards
and summer storms could easily knock them into neighboring lots and roadwayistning
strikes could easily set the trees and empty structures on fire, which would be hard on our
community as we do not have enough water storage units farfisa department to handle a
larger fire.
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4.1.3 Hazard Profiling Concept oPlanning

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

4.14 GIS andRiskAssessment

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

&%-180 (AUOO O61 11 ET ! OA')3 xAO Oodhdual Ehancdod OET AOA
and for general ass@assessment. Hazus also generates aggregated loss estimates for the entire county

due to al% annual chancood. Aggregate inventory loss estimates, which include building stock

analysis, are based upon the assumption that building stock is evenlybdittd 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 more reliable over

larger geographic areas (group$ 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.

4.15 National Centers for Environmental Informatio{NCEl) Records

Much of thestorm dataused in thé plan isrom the National Centers for Environmental Informati®drO
(NCEIStorm Events Databasdhe NCEI receives storm data from the National Weather Service
(NWS), which receives the information fromarious local, state, and federal sourc&he StormEvents
Database contains records documenting:

9 The occurrence of storms and other significant weather phenomena having sufficient
intensity to cause loss of life, injuries, significant property damage, and/or disruption to
commerce;

1 Rare, unusual, weathgthenomena that generate media attention, such as snow flurries in
South Florida or the San Diego coastal area; and

9 Other significant meteorological events, such as record maximum or minimum
temperatures or precipitation that occur in connection with anotteent.(NOAA NCEI,
2019)

Records in the Storm Events Database go back as far as January 1950; however, only tornado events
were keing reported from thébeginning In 1955thunderstorm wind and hagvents began being

reported, and in 199648 additionaltypesof storm eventsvere introduced to the databasgNCEl,

2019) Revisions to the typeof storm events being reported to the database are ongoing. As of the July
16, 2A 8, 55 different storm eventypes were being reported to the Storm Events Datab&s®Vs,

2018)
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The economic and property loss estimates in the databaseoften preliminary in nature and may not
match the final assessment of losses related to given Wweagtvents.

The N@&ldata included reported events lrake of the Wood€ounty between 180 andMarch 209
however, some weather event categories only had availaalea going back as recent as 1990
records before 180 were available. A summary tabtd events related to each hazard type is included
in the hazard profile sections that follow. A full table listing all events, including additional details, is
included in Appendix (:he full record of events can be found at the NCEI storm events datarcen
https://www.ncdc.noaa.gov/stormeventsNCElhazard categories used in this plan are listedable

15

Tablel5. National Centes for Environmental Informatiomdistorical Hazards

Tornado Halil
Thunderstorm Wind Flood/Flash Flood
Winter Weathef Cold/Wind Chil

Winter Storm/Blizzard
Excessive Heat/Heat | Lightning

4.1.6 FEMA Declaredisasters

Figure6. FEMA-Declared Disasters and Emergencies in
Minnesota, 19572019 Another historical perspedte is derived

from FEMAdeclared disastersThirteen
Major DisasterDeclarationsandone
EmergencyDeclarationhave been made in
Lake of the Wood€ounty sincel9%7(Figure
6).

Tablel6and Table17show thedetails of the
disastersincluding payments for Public
Assistance (PA) and Individual Assistance
(IA). 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 N&Z
report.
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Tablel6. FEMA-Declared Major Disasters ibake of the Wood3ounty (1%7 0 2019)

Total PA

. Total PA Obligated by . Individual
Declaration ; Individual .
. Obligated by FEMA for . Assistance
Incident Inc@ent D‘"?‘te e FEMA for Disaster in ASS|§tance in Lake of
Period Disaster . . in
Number D|.saster in Lake of the Minnesota the Woods
Minnesota Woods County
County
Sewere Storms,
Straight-Line
Winds, 06/11/2014 07/21/2014 Yes, Amount
Flooding, 07/11/2014 ~ DRaigz 4084421087\ own None None
Landslides,
and Mudslides
Severe Storms| 03/16/2009 | 04/09/2009 _ Yes, Amount
And Flooding | 05/22/2009  DR1830  $2%:675.993.97 ©  own None None
ﬁﬁ)‘gﬁ;i’;?s’ 06/09/2002- | 06/14/2002 ¢pr o 705 o YES, Amount | Yes, Amount  Yes, Amount
06/28/2002 DR1419 ’ ’ Unknown Unknown Unknown
Tornadoes
Severe Winter
Storms, 03/23/200% 05/16/2001 $36.207 572.27 Yes, Amount | Yes, Amount| Yes, Amount
Flooding, and 07/03/2001 DR-1370 e Unknown Unknown Unknown
Tornadoes
Severe
Flooding, High | 03/21/1997 | 04/08/1997 | Yes, Amount | Yes, Amount Yes, Amount Yes, Amount
Winds,Severe 05/24/1997 DR1175 Unknown Unknown Unknown Unknown
Storms
Sevee Winter 1/3/199% 1/16/1997 Yes, Amount | Yes, Amount None None
Storms 2/3/1997 DR1158 Unknown Unknown
Flooding & 3/14/199¢ 6/1/1996 Yes, Amount | Yes, Amount None None
Severe Storms | 6/17/1996 DR1116 Unknown Unknown
Severe Storms 4/30/1979 4/30/1979 Yes, Amount | Yes, Amount | Yes, Amount| Yes, Amount
& Flooding DR-582 Unknown Unknown Unknown Unknown
Heavy Rains & 6/10/1974 6/10/1974 Yes, Amount | Yes, Amount | Yes, Amount| Yes, Amount
Flooding DR-440 Unknown Unknown Unknown Unknown
Heavy Rains & 2/220.970 7/22/1970 Yes, Amount | Yes, Amount | Yes, Amount| Yes, Amount
Flooding DR291 Unknown Unknown Unknown Unknown
. 4/18/1969 Yes, Amount | Yes, Amount | Yes, Amount| Yes, Amount
Flooding 4/18/1969 DR-255 Unknown Unknown Unknown Unknown
. 3/22/1966 Yes, Amount | Yes, Amount | Yes, Amount| Yes, Amount
Flooding 3/22/1966 DR215 Unknown Unknown Unknown Unknown
. 4/11/1965 Yes, Amount | Yes, Amount | Yes, Amount| Yes, Amount
Flooding 4/1171965 DR-188 Unknown Unknown Unknown Unknown

Source: Data downloaded frdutips://www.fema.gov/openfemedatasetdisasterdeclarationssummaries/1 on 4/3/2019
Monetary values are estimates collected at the time of the disaster and were taketpfsfwww.fema.gov/disasters/state

tribal-government/0/MNn 7/17/2019.

Tablel7. FEMA-Declared Emergencies lirake of the Wood3ounty (157 & 2019)
Declaration Date
and Disaster

Individual
Assistance in
Minnesota

Public Assistance

L SR (all affected areas)

Incident

Number
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Hurricane

Katrina

Evacuation
Source: Data downloaded frdutips://www.fema.gov/openfemedatasetdisasterdeclarationssummaries/1 on 4/3/2019
Monetary values are estimates collected at the time of the disaster and werfectialdgtps://www.fema.gov/disasters/state
tribal-government/0/MNon 7/17/2019.

9/29/20057 9/13/2005

10/1/2005 EM-3242 None None

Lake of the Woods County has not been part of any State Disaster DeclaralioasState Disaster
Program was signed into state law in 2014. It is ¥ the threshold of the federal/FEMA public assistance
(only) program threshold.

The Hazard Mitigation Grant Program (HMGP), Bisaster Mitigation (PDM) Program, and Flood
Mitigation Assistance (FMA) Prograare FEMAadministered hazard mitigation assistance programs
whichprovide funding for eligible mitigation planning, and projects which reduce disaster losses and
protect life and propeny from future disaster damagd&EMA, 2018)Tablel18liststhe projects inLake

of the Wood<Countyfunded by a hazard itigation assistanceprogram

Tablel8. Historical Hazard Mitigation Fundingn Lake of the Wood3ounty

Year Project Sub-Grantee Funding | Federal
Description Type Share

Local Multthazard | Lake of the
2010 Mitigation Plan | WoodsCounty PDM $25000

Total Fundingz Lake of the WoodsCounty $25,000
SourceData provided by MN HSEMMiarch 2019

4.2  Future Development

Becausd.ake of the Wood€ounty is vulnerable to a variety of natural hazards, the county
government in partnership withthe state government must make a commitment to prepare for the
management of these event&ake of the Wood€ounty is committed @ ensuring that county elected

and appointed officials become informed leaders regarding community hazards so that they are better
prepared to set andirect policies for emergency management and county response.

Lake of the Woods County did note a sligitrease in local development in the city of Baudette over
the last five years that may increase vulnerability to severe weather or disaster events (see Section
4.1.2, Vulnerability Assessment by Jurisdiction).

TheLake of the Wood€ounty Emergency Manageent Director will work to keep the jurisdictions
coveredbythe Mulif AUAOA - EOECAOETT 01 Al AT CACAA AT A ET & O
jurisdictional leaders involved in the monitoring, evaluation and update of the MHMP, they will keep

their local governments aware of the hazards that face their communities and how to mitigate those

hazards through planning and project implementation. Each jurisdiction has identified mitigation

strategies they will seek to implement in their communities (#e®endixG: Mitigation Actions by

Jurisdictiol Jurisdictions will include considerations for hazard mitigation in relation to future
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development when updating local comprehensive plans or other plans that may influence
development.

Section 6 of this @nfurther outlines the process by whidlake of the Wood€ounty will address the
maintenance of this plan, including monitoring, evaluation, and update of the plan, as well as
implementation and continued public involvement.

4.3 Hazard Profiles

As partof 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 vulnerability to
future events A capabilities assessment was also condddig the 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 natural hazah assessment was also conducted 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
Assessments andppendix K: Local Mitigation Survey Réport

Summerstormsh Al 1 CEOAT A OEOE OAOAOEOU 1 £ OEECES6 AU
tornadoes, windstorms, lighting and hail

4.3.1 Flooding

Flooding is the most significant and costly natural hazard in Minnesota. The type, magnitude, and
seveity of flooding are functions of the amount and distribution of precipitation over a given area, the
rate at which precipitation infiltrates the ground, the geometry and hydrology of the catchment, and
flow dynamics and conditions in and along the riveachel.

Flash floods generally occur in the upper parts of drainage basins and are typically 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 setimes loss of life, due to the high energy of the flowing

water. Flood waters can snhap 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, flash floods cause damage over relatively localized areas, but they can be quite severe. Flash
floods in urban areas involve the overflow of storm drain systems and can be the result of inadequate
drainage combined with heavy rainfall or rapid swoelt. Flash floods can occur at any time of the year

in Minnesota, but they are most common in the spring and summer.

Riverine floods refer to floods on large rivers at locations with large upstream catchments. Riverine
floods are typically associated whifprecipitation events that are of relatively 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 precipitaiththe flood peak is
much longer for riverine floods than for flash floods, generally providing ample warning for people to
move to safe locations and, to some extent, secure some property against damage.
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During the past several decades, agencies haedis OE-BAAR o&l 1 1 ADI AET 6 AO OEA
for projects funded by the federal government. However, today floods of that magnitude are occurring

far more often than once per centufiNatural Resources Defence Council, 201n recognition of

increasing risks, in January of 2015 the President issued an executive order that updates flood

protection standards that guide federatfgunded projects in or near floodplains or along coastlines.

These new standards require feddyafunded projects to either build two feet above the 198ar flood

elevation for standard projects and three feet above for critical buildings like hospitals and evacuation
centers; or build to the 50@ear flood elevatior{The White House, 2015)

Flood History inLake of the Woods County

TheNWShas documentedive flooding and severflash floodhng episodesn Lake of the Wood€ounty
sincel996, whert began recording thesgypes of eventsThe cumulative property damagestimate
from these floods i$952,000 Below arebrief descriptions of some of the notabil®ods. The complete
list of thesefloods are inTable19.

March 2009:The most recent flooding event to impathe countywas due to two stretches of warmer
than normal weather during the month of Margtesulting in afast snowmeltwhich flooded the Red
River Valley and west central Minnesofdis was followed by two wet winter storms which added to
the flooding of the rives. Watercovered many roads and resulted inmerous road closures. $5,000 of
property damage was reported from this event.

June9-10, 2002:0Over eight inches of rain fell across the entire county, with some aesasving 1214
inches causing flash floding andwashouts of County Roads 3, 65, and 66, aadessitating the
closing of Highwayl1 due to high wateiThe widespreadlamage resulted in a Prigiential Disaster
Declardion. Low lake levels allowedbsorption of most of the runoffvith minimal ploperty damage.
Even so, over 200 homes sustained flood damaagith an estimated total of $500,000 in property
damage.

July 31, 2001A storm hitBaudette and the southern sector dropped over five inches of eaidthree
inches of that fell within a twdnour period. This storm caused flooding of streets, roads, and
basementsProperty damage in Baudette, Williams, and Graceton totaled $172,000.

Tablel9. Lake of the Woods Coun§yoods, 1998March 2018

Damage

Flood 3/25/2009 Williams $5,000
Flood 4/1/2004 no data O 0 no data
Flood 3/28/2004 no data 0 0 no data
Flash Flood = 6/22/2002 Arnesen 0 0 no data
Flood 6/10/2002 no data 0 2 $500,000
Flash Flood | 6/10/2002 Baudette 0 0 no data
Flash Flood 6/9/2002 Baudette 0 0 no data
Flash Flood 7/31/2001  Baudette 0 0 $10,000
o) o) Graceton 0 0 $150,000
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Lake of the Wood€ounty MultiHazard Mitigation Plan, 220

Damage

Williams $10,000
C) C) Baudette 0 0 $2,000
Flash Flood =~ 7/18/2001 @ Baudette 0 0 $10,000
¢ ¢ Lude 0 0 $5,000
Flash Flood = 7/17/2001 Cap 0 0 no data
Flood 7/1/2001 no data 0 0 $250,000
Flash Flood  5/17/1996 @ Baudette 0 0 $10,000

Source(NOAA NCEI)

The USGS provides information from gauge locations at points along various rivers across the United
States. Tlere arefour gauging stations located in Lake of the Woods Couytiyweverthe Rainy River
gaugel AAO 7EAAT AO8 O 01 EITévleEAdhw Ahdws dataothehhest@doiddd A A
annual peaks. The two highest peaks foe last five years are included.

Table20. Historical Peak Streamflow data (in feet) for USGS gauging stations.
USGS 05134100 USGS 05134200 USGS 05137000 USGS 05137500
NORTH BRANCH RAPID RAPID RNER NEAR WINTER ROAD RIVER | RAINY RIVER NEAR BOA
RIVER NEAR BAUDETTE, | BAUDETTE, Lake of the | NEAR BAUDETTE, Lakg LANDING AT WHEELERS

Lake of the Woods County, | Woods County MN of the Woods County, POINT, Lake d the Woods
MN 1996-2019 1950-2019 MN 1986-2019 County, MN 20142017
Jun.11, 2002 18.34 Jun. 26,1985 22.78 | Jun. 11,2002 19.35 Jun. 18,2014  8.09
Aug. 02, 2001 13.93 Apr. 26, 1979 21.13  Aug. 01,2001 16.25 Jul. 11, 2016 5.76
May. 18 1996 13.27 May. 11,1950 21.10 May. 18,1996 15.35 Jun. 24,2015 5.72
Apr. 18, 2009 12.84 Apr. 14,1969 21.50 Mar. 24, 2009 15.08 Apr. 05,2017  4.50

Apr. 12, 201 12.71  June 19,1993 18.90 Mar. 31,1986 14.30  (N/A)
(8)Jul. 16,2014 11.94  (22) Jul. 20,2016 9.20 (7)Mar. 31,201714.25  (N/A)
(18) Jun. 14, 2017 9.7 (23) Jun. 8,2015 8.90  (12) Jun. 192016 12.21  (N/A)

SourceUnited States Geological Survey

Vulnerabilityand Hazug-lood RiskAnalysis

A potential risk and economic loss analysis fd®a annual chance flooslas performed using a FEMA
tool, Hazus for ArcGIS. A Digital Flood InsuraRe¢e Map (DFIRM) defined the 1% annual chance flood
boundary and a Hineter Digital Elevation Model (DEM) was used to create a flood depth grid. The
resulting Hazus 1% annual chance floodplain output is shiovfigure 7
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Lake of the Wood€ounty MulttHazard Mitigation Plan, 220

Figure7. 1% Annual Chance Floodplain in Lake of the Wdddsnty

1% Annual Chance Flood Boundary

Data Sources: DNR, Hazus
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Potential economic loss estimates were based on Lake of the Woods Capetific building data.

Lake of the Woods County provided parcel tax andtigppalatabases that included 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 were made to populate missing (but required) values.

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, 5,290 points were inutiazus to

represent buildings with a total estimated building plus contents value of $360,097,742. Approximately
68% of the buildings (and 55% of the building value) are associated with residential housing.

The estimated loss by occupancy class foremre county isshown inTable21

Table21. Summaryof 1% Annual Chance Flood Loss Estimation by Occupancy Class
County | County Building | Floodplain Floodplain Buildings | Building +

Oceupancy 'Ifot.al and Contents Totgl Building + with Contents
Buildings Value Buildings | Contents Value | damage Loss
Residential 3,680  $198,649,47¢ 226 $16,541,21: 207, $2,594,53¢
Commercial 366 $46,919,32! 58 $10,761,92; 51 $1,674,27.
Other 1,344 $114,528,93 70 $13,249,65( 41/ $1,115,12
Totals 5,290, $360,097,742 354 $40,552,784 299| $5,383,938

The distinction between building attributes within a parcel was not known, so the maximum percent
damage to a building in that parcel was used to calculate losmagdis 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 sHowigure8. Pleasenote: 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®#floor height, there may be 0% damage.
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Figure 8. Overview of 1% Annual Gance Flood Loss Estimation in Lake of the Woods County

1% Annual Chance Flood Boundary

Potential Economic Loss
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[ ] <$100,000
B <5250,000
B <s$478,785

—Baudette

"~

A : Beltrami Island
State Forest 4

Data Sources: DNR, Hazus
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Hazus Critical Infrastructure Loss Analysis

Critical facilities and infrastructure are vital to the public and their incapacitation or destruction would
have a significant negative impact on themamunity. These facilities and infrastructure were identified
in Section 3.8 and verified by Lake of the Woods County.

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

stations, and schools (t#n used as shelters).dSential facilities are vulnerable to structural failure,

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

OEA AT i1 O1 EOEAO OAI UE iFgrunaiely, GosetbOake offideABdd€ DER OB OA00
essential facilities included in the Hazus flood analysis are located within the 1% annual chance

floodplain.

It is important to identify if any critical infrastructure within the 1% annual chance floodplain, given the
higherrisk of the facility or infrastructure being incapacitater destroyed during a flood. None of Lake

I £ OEA 71T A0 #1 O1 OUGO AOEOEAAI ET ZFOAOOOOAOOOA xAO
boundary using the available facility data.

Potential ecaonomic losses were estimated by Census County Subdivision. The &guadlettewas the
only city with a significant estimated loss. All jurisdictions with buildings identified in the 1% annual
chance flood zone are listed Trable22.

Table22. 1% Annual Chance Flood BuildinRelated Loss Estimates by Jurisdictiorake of the Wood3ounty
Count of Estimated

Buildings in Building and

Floodplain | Contents Loss*

Angle townslip 40 $1,116,364

Baudette city 1 $79,048

Baudette township $86,733

Gudrid township 5 $155,673

Jurisdiction

(county subdivision)

=

Kiel township 1 $2,544
Lakewood township 14 $136,646
McDougald township 3 $14,758
Prosper township 1 $919
Rapid River township 2 $4,340
Spooner townstp 3 $137,239
Swiftwater township 4 $46,205
Victory township 2 $140,772
Wabanica township 6 $161,763
Walhalla township 3 $27,076
Wheeler township 96 $1,977,32¢
Zippel township 117 $1,296,528
Totals 299 $5,383,938

*|t is possible for a building ta@yister no loss even if it is in the flood boundary. For example, if the water depth is minimal relative
to It-floor height, there may be 0% damage.
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The community of Wheeler Township is mappedrigure9. The communities of Zippdlownship and
Angle Township are shown FigurelOandFigurellError! Referencesource not found. In addition to
the aggregate economic loss by census block, the point locatisesl to represent flooded buildings
are symbolized by percent damage to the building.

Figure9. 1% Annual Chance Flood BuildinBelated Loss Estimate&/heeler Township
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Figure 10. 1% Annual Chance Floodu#lding-Related Loss Estimateaippel Township
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Figure11. 1% Annual Chance Flood BuildinRelated Loss Estimate&ngle Township
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The status of jurisdictional participation in the National Flood Insurance Progwraarany repetive loss
properties aredetailed inSection 5.1.1. National Flood Insurance Program (NFIP).

Lake of the Wood€ounty Emergency Management identified that there are existing program gaps
and deficiencies that make its citizens more vulnerable to flooding should be addressed with new
mitigation efforts to reduce vulnerability. They include:

Increasing Culverts and Raising R@a8isme roads, bridgeand culverts within the&ounty continue to
need improvements as they are impacted by annual higim evants.

Flooding and Climate Change

10 -ETTAOTI OAG6O Al Ei AOGA AEAT cAOn OEA NOAT OEOU AT A
precipitation has increased in the Midwest since 1900, with more increases in recent years. According to
the Minnesota DNRGA OA #1 Ei A GBintei2@D0 MihnE&s&a Wad $een@ significant uptick in
devastating, largearea extreme rainstorms as well. Rains that historically would have been in the 98th
percentile annually (the largest 2%) have become more common. Clinrajegiions indicate these big

OAET O xEI1T Ai1 OET OA ET AOAAOGEI ¢ ET O OEA mEOOOOAS8HG
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The Midwest has seen a 45% increase in very heavy precipitation (defined as the heaviest 1% of all daily
events) from 1958 to 20XNational ClimateAssessment Development Advisory Committee, 2013)

This precipitation change has 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 eligible for federal disaster
assistance for drought, while others were eligible for flooding, and seven were eligible for both in the
same yeafSeeley M. , 2@&). In 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 addit®gearly frequency

of the largest stormg those with three inches or more of rainfall in a single démas more than

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

Southeastern Minnesota has experienced three 19@ar floods in the past decade: in September
2004, August 2007, and September 2@Meador, 2013)The 2004 flood occurred when parts of slou
central Minnesota received over eight inches of precipitation. Faribault and Freeborn 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 officlWSreporting location.
The previous Minnesota record was 10.84 inches in 1972. The resldtdnf from the 2007 rainfall
caused seven fatalitigdIN DNR, 2007)n September 2010, a storm on the-22¢resulted in more
than six inches of rain falling over 5,000 square miles in southern Minnesota. Rainfall totedseof
than eight inches were reported in portions of 10 counties. 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 discge resulting from the deluge was the
highest ever seen during an autumn flofidinnesota Climatology Working Group, 2010)

4.3.2 Wildfires

A wildfire is an uncontrolled fire spreading through vegetative fuels, posing dasmggidestruction 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 on nationatatedforest 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.

While wildfires are often viewed in a gative 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 ground thahspur
growth. In addition, many flora species require fire for seed germinatitowever, as people settled

Page K9



this country and began clearing land and building homes, roads, railroads and campgrounds, new
artificial causes of wildfire emerged and their freaquog 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 Minnesota lightning causes less than 5% of all wildfires. These variationg are d
to climate, vegetation, topography and weather. People burning debris cause most wildfires in
Minnesota. However, wildfires are also caused by vehicle exhaust, sparks from trains and heavy
equipment, camping, smoking and lightning.

Topography affectshie 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 behavior. Temperature, humidity\aimdi affect the severity and
duration of wildfires.

(TT A0 OEOAAOAT AA AU xEI AEZEOA A @i ABAGE IEA @WAIOUEAGRISBA 4
zone where homes and subdivisions have been located in wildland areas where natural wildfires can

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 root damage.dfities 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 erosbn. Severe brning wildfires typically occuin 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 within a yehow-severity wildfires primarily occur on
grasslandg§USDA ERS, 2019)

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 by bungivegetation. The high temperatures of some

wildfires can cause the deck, siding or roof of a home to ignite, because the fire was too near the home.
Studies in western wildfires have shown that approximately 85% of homes surviving a major wildfire
had 3050 feet of defensible space around them, coupled with-fesistant roofing.

Approximately 1,600 wildfires occurred each year in Minnesota on average from20dA6VIN DNR,

2011) Wildfires occur throughout the spring, sunemand fall, however, most wildfires in Minnesota

take place in March, April and 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 vegdtation
serve as a barrier for a moving wildfire.

Wildfire History inLake of the Woods County
The Minresota DNRespmded to 753 wildfires in Lake thle Woods County from January of 1985
through June 02019.These include fires not only on state lands, blgo rural private lands for which
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there is not another agency with primary responsibility. Wildfires that are not included in this data are
those that occur on federal lands and those that are responded to by local fire departriéetsast
majority of these fires were caused by humamsth 39%caused byacts of arsonln total, the wildfires

in Lake of the Woods Countyave burnedver 20,000acresof land(Minnesota DNR, 2019)

Some of the more devastating wildfire yearsliake of the Woods County have been thought to be due
to warmer wintessand springwith normal or sligly below normal precipitatior{Lake of the Woods
County, Baudette City, Williams City, 2007)

1987 holds the record for ¢hmost land burned by wildfirda ayear(9,153 acresApril of that year was
particularly destructive with 23 documented wildfiréscluding the largest singlwildfire on record
which burnedover 3,400 acre@Vinnesota DNR2019)

IN1990, Lake of the Woods County suffered from 50 wildfires, maldfiresthan any other yeato-
date. These wildfires burned nearly 1,000 acres of I@lthnesota DNR, 2019)

When examining wildfires is important to considerthe locationsof peatlands as peat fireasan burn

for days,weeks,months, or even yearssmolderingunderground and rémmerging in another

location, making them very difficult to extinguisfuniversity of Leiceer, 2019) Peat is partially
decayed plant matter found in ancient bogs and swamps. Minnesota has approxinsatetjllion

acres of peatland, the highest total acreage in the contiguous United S@MdsDNR, 2019Peat fires
can smolder during winter months beneath the snow, surfacingiagn the spring to burn
abovgyround. Peat ignites when its moisture content is low, and then it supports combustion rather
than flame. Once started, combustion is persistent because peatatos oxygen and needs little or no
i OOOEAA T @ucAl OiF AT 1 OET OA AOOT EI C8 0AAOGO ET OO0I A
peat dries, it becomes water repellent. These factors result indasing fires that require extensive
operationsto extinguish.

Accordingto MN DNR data, there are 454,228res of peat ihake of the Woods Countyortunately,
peat fires have not been an issudlire county.

The history of wildfireand locations of peatlands Lake of the Wood€ounty is mappedh Figurel2

To determine the probability of futuraildfires in Lake of the Woods County, records of previous

wildfireseT OEA AT O1 OU xAOA OO0i T AA AT A AEOEAAA AU OEA
annual relative frequency of wildfires in Lake of the Woods CouBfsed on Minnesota DNR records

the relative frequency of wildfire events in the county is 2ie8year. This relative frequency can be

used to infer the probability of these events occurringhe future.
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Figure 12. Wildfires by Acres Burned (January 1983une 201Pand Peat Soil Area ihake of the Woods County
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Wildfire and Climate Change

Temperatures are predicted to rise in the state, which could lead to rextieme heat events and

AOOT AEAOAA xEI AEEOA OEOEO8 'O -ETTAOT OAG60O Al Ei AOA
extreme rain events and increasing temperatures will result in changes to forest composition and/or
distribution. These fluiationscan lead to dry conditions that may cause increased fire risk in both

grassland and forest environments.

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

Vulnerability

Wildfires jeopardize the built environment and health and wellbeing of individuals living near its fuel
source.Some residents are more vulnerable to air qualityditions of wildfire, including children,

older adults, and those with respiratory issues. The Householdfosition & Disability S\hap

(section 3.6.1) is made up of these population groups and should be reviewed to better understand the
vulnerability d each jurisdiction.

Structures locatedn areas near undeveloped wildland aleovulnerable to wildfires. Th&ILVIS Lab
at University of WisconsipMadison created aataset documenting the changes of th#ildland
Urban InterfacgWUI)in the Unites &tes from 1990 to 2010Radeloff et al(2018)define WUlas the
area where structures and other human development meeintermingle withwildlandvegetation
With the increase of development in metropdlit fringes ad rural areas, the WUK growing The
expansion of the WUI in recent decades has significant implicatiangifdfire management and
impactas itcreates an environment in which fire can readily move between structural andatge
fuels Its expansio has increasethe likelihood that wildfires will threaten structes and people
(Radeloff, et al., 2018)

There are twanaintypes of WUI: intermix and interface. Intermix WUI are areas where housing and

wildland vegetationmtermingle;interface WUI are areagherehousingare adjacent tawildland
vegetation(Radeloff, et al., 2018 able23showsthe change ototal WUI (intermix and interface) in

the county from 1990 t02010,and the percenbfthecl OT QUG O 1 AT Ah ETll&&ddinCh AT A
the WUlarea Figurel3displays a map of the WUI in Lake of the Woods County.

Table23. Wildland-Urban Interface (WUI), Lke ¢ the Woods County, 1999010

Units Total WUI | Total WUI | Total WUI | % Change
1990 2000 2010 (1990- 2010)

Land Area 1.4% 1.5% 1.7% 21.4%
Housing 45.6% 46.4% 48.1% 5.5%
Population’  26.5% 32.2% 31.6% 19.3%
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Figure 13. Wildland-Urban Interfaceand Intermix(WUI), Lake of the Woods County, 2010
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Lake of the Woods County Emergency Management identified that there are existing program gaps
and deficiencies that make its citizens more vulnerable to wildfire and should be addressed with ne
mitigation efforts to reduce vulnerability. They include:

Dry Hydrants and Water AccegsBheNWACWRPP identifies where improved water access (such as
underground tanks and dry hydrants)riseded for fighting wildfireThese areas are rural and not
supported by a municipal water source.

Public AwarenesgsRaising public awareness of wildfire safety and dangerous conditions is an ongoing
effort of Lake of the Woods County Emergency Management, local fire departments, as well as MN
DNR Forestry and the 8. Forest Service.

Emergency Operations Cente©( 7 Lake of the Woods County Emergency Management needs a
permanent established EOC location that is set up, furnished, ready to go and large enough for use.

4.3.3 Windstorms

A windstorm hazard is a wirgtrong enough to cause light damage to trees and buildings. Wind speeds
during a windstorm typically exceed 34 miles per hour (29.5 knots). Wind damage can be caused by
gusts or sustained wind®ielke, 2012)Windstorms encorpass a large variety of damaging wind types,
including straightline wind (thunderstorm wind not associated with rotation), downdraft (a srsatle
column of air that rapidly sinks toward the ground), downbuess{rong downdraft with an outrush of
damagng winds on or near the earth's surfgcgustnado (small whirlwind originating from the ground
and not connected to any cloddased rotation), and a derecho (widespread, ldivgd wind storm
associated with a band of rapidly moving showers or thunderag) (NOAA National Severe Storms
Laboratory, 2019)Tornadoes and hurricanes are categorized as sepdratards from windstorms.

TheNWS(2016)classifies windtorm events using thdollowing criteria

§ Strong wind eventsA O A -é@ivéctive winds gusting less than 50 knots (58 mph), or sustained

xET AO 1 AOGO OEAT QY ETT1 00 jio i pp®d OAOOI OET C EI
f High windeventsA OA O O & O-&bAvEdtivA Windb df 85 knots (40 mph) or greater lasting for

oneET OO TO 1TTCAO TO ¢cOOOO T &£ Yo (EBHOO jYn IPEQ 1
§  Thunderstorm wind eventsA O A O xskhd fii© coAvection (occurring within 30 minutes of

lightning being observed or detected), with speeds of at least 50 knots (58 mph) or winds of any

as thunderstorm windstorm events.

When wind speeds are not able to be measured, they are estimated. Part of the process to determine
wind speed is observing the damageable24 lists the expected effects of increasing wind speeds.
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Table24. 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 sustain minor damage (roof, doors).
3949 knots . : . .
(45-57 mph) Buildings partially under construction may be damaged. A few loosegis may be

removed from houses. Carports may be uplifted; minor cosmetic damage may occur to
mobile homes.

Large limbs break; shallowooted trees may be pushed over. Setniicks may be overturned
50-64 knots = More significant damage to oldieak structures occurs. Shingles, awnings may be remove
(5874 mph) from houses; damage to chimneys and antennas occurs; mobile homes and carports inci
minor structural damage.

Widespread damage to trees with trees broken/uprooted. Mobibentes may incur more
65-77 knots = significant structural damage; Roofs 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
roof damage to homes may occur. Roofs may be partially peeled off homes and buildings
Moving automobiles may be pushed off dry roads. Barns and shedsha demolished.

Source(NWS, 2018)

78+ knots
(90+ mph)

Windstorm History in_ake of the Woods County

Lake of the Woods Couptexperienced sevehigh wind and 60 thunderstorm winelventsbetween
1955and Aprilof 2019 with wind speedup to 91knots (105 mphjNOAA NCEIHistorically, the
month of July ha experienced the most frequefand costlywindstorms.Notable windstorms include:

August 26, 20.8: Thunderstorms moved across the central and northportion ofthe Red River

Valley and into northwest Minnesotdhe thunderstorms produced danging winds, reaching 70 knots
in towns across Lake of the Woods Couriiiinnesota DNR aerial photos showed large areas of
blowdown timber, stretching along a southwest to nibeast diagonal from about 26 miles south of
Williams, near the Beltrami County line, to this location southwest of Clementson. Hundreds of pine
trees blewdown in successive microbursts along the overall downburst gdthmerous trees were
twisted and sapped at the Clementson resofNOAA NCEI)

July 22,2013 In Clementson, anicroburst damage area was produced across the northeast quarter of
section 30 in Rapid River TownghA 95105 mphdownbursthit the southwest corner ba farmstead

and projected to the east and northeast across the farmyard. A steel pole shed was torn open and
demolished with debris impactingnd denting several steel grain bins along the east einth® yard.
Several pine trees and two power poles fretyard werelso snapped by the wind. The resulting
damage was estimated at $500,0@@he highest recorded property damage from a windstorm event in
Lake of the Woods CounfiNOAA NCEI)

July 18-312001:Four separatethundergorm windstormshit the towns of Carp, Lude, Baudette, and
Pitt, causing$312,500 in propertgamage The storms blew down tess, branches,and power lines.
Several roofs were also heavily damag®&tDAA NCEI)
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Lake of the Wood€ounty MulttHazard Mitigation Plan, 220

ThunderstormWind events from 195% April 2019in Lake of the Woods Countgare shown irFigure
14,

Figure 14. Thunderstorm Wind Eventslanuaryl19558 April 2019, Lake of the Woods County

Begining location of Windstorm
O 50-52 knots
O 53-57 knots
(O 58-70 knots

O 71-91 knots

Red Lake Reservation

Roosevelt
o A

Williams
()

g

Data Source: NWS Storm Prediction Center
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To determine he probability of future windstormsén Lake of the Woods Countyecords of previous
windstorm events (Strong Wind, High Wind, and Thunderstorm Windhe county were examined
through April of 2019Because thelatasets have two differenperiods of reced, separaterelative
frequencies were calculatedhunderstormwind events, which date back to January of 1955, have a
relative frequency of .9 peyear.Therelative frequency of alvindstorm events (strong wind and high
wind, and thunderstorm windgince January of 1996 is 2.2 per yeglnese relative frequenciesan be
used to infer the probability of these events occurring in the future

Windstorms and Climate Change

Lack of highquality longterm data sets make assessment of changes in wind speeagsdifficult

(Kunkel, et al., 2013Dne analysis generally found no evidence of significant changes in wind speed
distribution. Other trends in severe storms, including the numbers of hurricanes and the intensity and
frequencyof 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 chandesevere storms

(National Climate Assessment Development Advisory Committee, 2013)

Vulnerability

Vulnerability to injury fromall kinds of windtormsdecreases with adequate warnings, warning time,
and sheltering in a reforced structure Vulnerabilityto 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 Was$ other structural
dwellings Wind in excess of 50 mph (43.4 knots) is the lower limit of wind speeds capable of damaging
mobile homeqgAmerican Meteorological Society, 20043teps to mitigate these vulnerabilities have
been taken but have not proven sufficient. For examplebite homeparks with 10 or more homes
that received their prinary license after March 1, 1998¢ required to provide storm sheltethat meet
standards specified by the commissioner of administvat(Minnesota 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 theretaélrenany older
mobile homes in use that do not meet these new standards.

I AAT OAET ¢ O1F . /1180 301 0200 4% Afkorh&dE fathlitieg iA theQUhitdh £OT |
States were people who remained within or attempted to flee from mobile ho(#eserican

Meteorological Society, 2004)Given the vulnerability of mobile home residents to windstorm events, it

is important to have a general understandingvafiere mobile homes are locateBligure A- 11displays

the locationsand size of mobile home parkin Lake of tle Woods County

The likelihood of a windstorm event does not vary geographicallyaike of the Wood€ounty.

Because communication is so important before a windstorm, citizens thalidrg in rural areas, have
limited mobility, do not live near an outdoor warning siren or do not use social media may be more
affected. According to the Social Vulnerability Index resultBigjure4, citizens with social factorthat
make up the household composition and disability theme may be greatest ar8andlette As with all
summer storms, those who work outdoors or do not have permanent housing are also at greater risk.
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Lake of the Woods County Emergenigdanagement idenfiied that there are existing program gaps
and deficiencies that make its citizensore vulnerable to windstormsand should be addressed with
new mitigation efforts to reduce vulnerability. They include:

Warning Sireng There are no outdoor warning sireasthe school, Northwest Angle (NWA) or local
resort areas in Lake of the Woods Courtgcal radio and television stations do provide warnings but
are only effective if tuned tone of the local stationda/Varning sirens are an important communication
tool in the event of dangerous high wind events.

Abovegound Power LinegsA majority of the powe lines in the county are abogeound and subject to
damage from severe storms that include high winds and may result in falling tnds liPower lines
that areaboveground are susceptibleotcoming down during stor resulting in power outages.

Backup Poweg Not all countyandcity facilities have backupower in the event of a sevestorm that
takes out power.

Communicationg Not allLake of the Woods Gty residents are signed up for our CodeRED system or
have NOAA weather radios. Many people also do not use social media to fmllolkacebook page to
receive imporant messagesGaps in cell phone and ARMER tower coverage exist in some parts of the
courty.

Campgroun®helters# Al BCOT 01 AO EAOA 2660 AT A AAIi PAOO OEAOD
such as high winds and damaging hail and thunderstorms. Many campgrounds in Lake of the Woods
County do not have any official storm shelters or safe rooms

Storm Shelters Community Safe Roorp#\dditional storm shelter aremwould enhance public
safety.Construction or retrofit of facilities to serve as community safe rooms for severe wind events
should also be evaluated for areas where there are vulnegadpelations, such agublic campgrounds
and resorts

Radarz Weatherradar by boththe Grand Forks and Duluth Weather Service areas are not able to
properly read weather conditions in Lake of the Woods County due to radar gaps and higiofevig!
the ground reading.

Emergency Operations CenteO(} z Lake of the Woods County Emergency Management needs a
permanent established EOC location that is set up, furnished, ready to go and large enough for use.
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4.3.4 Tornadoes

Tornadoes are defined as violeyitotating columns of air extending from thunderstorms to the

ground, with wind speeds between 4D0 mph. They develop undthree scenarios: (1) along a squall
line; (2) in connection with thunderstorm squall lines during hot, humid weather; and (3¢ iouter
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 in the United States is rahkased 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 damage caused by the
tornado. The [E 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 tornadoes. To see a comparadile bf 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 typical time of day for
tornadoes n 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 miles, is nearly as wide aslaatbbeld, has a forward speed of
about 35 miles an hour, and affects less than 0.1% of the county warned.

Tornado History irLake of the Woods County
According to the NCEI Storm Events Databasbtornadoes have beereported inLake of the Woods

of 2013).

The most recent tornadin the countyoccurred on July 17, 2019 when thunderstorms in the region
produced several tornadoes, including an EF1 whbietpan near Faunce and traveled eastrtheast
through the Beltrami Island State Forest for about 15 miles before ending south of Baudette. The
tornado damage was limited to snapping trees. Peak winds were estimated at 105NQ#kA NCEI)

An EF1 tornado was spotted on June 19, 2016 near Faunttblew down a swath of trees. Peak winds
were estimated at 105 mpfiNOAA NCEI)

On September 112013 strong thunderstorms moved acrose Lake of the Woosl region producing
an EFO0 tornado near Williams. The tornado travedeshort distance before ending ne@raceton. Peak
winds from the tornado were estimated at 70 mph with damages limited to broken tree branches
(NOAA NCEI)

Table25lists all thetornadoeswhich have occurred in the counndFigurel5mapstheseO1T OT AAT 08
touchdown points and paths
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Table25. Tornado Evets in Lake of the Woods Countianuaryl19506 DecembeR019

Date Sl S Magnitude | Deaths | Injuries
Location

7/17/2019 Faunce/Baudette

6/19/2016 Faunce EF1 0 0
9/11/2013 Williams/Graceton EFO 0 0
6/24/2007 Arnesen EF1 0 0
8/5/2006 Williams FO 0 0
8/5/2006 Faunce F1 0 0
6/23/2005 \ndle InlevOak F1 0 0
Island
5/5/2005 Baudette FO 0 0
5/5/2005 Carp FO 0 0
7/31/2001 Graceton FO 0 0
7/18/2001 Lude FO 0 0
7/15/1999 Lude FO 0 0
Lake of the
6/8/1985 Woods County FO 0 0
Lake of tre
6/25/1963 Woods County F2 0 0
9/1/1961 Lake of the F1 0 1

Woods County
Source(NOAA NCEI)

To determine theprobability of future tornadoes in Lake of the Woods County, records of previous

tornado eventsin thecounty were summed and EOEAAA AU OEA AAOAOAOG8 O PAOE]
the annualrelative frequency of tornadoes in Lake of the Woods CouBgsed orrecords in the NCEI

Storm Events Databasirough December of 2013herelative frequency of tornados in the county i

.2per year. This relative frequency can be used to infer the probability of these events occurring in the

future.
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Lake of the Wood€ounty MulttHazard Mitigation Plan, 220

Figure 15. Tornado Touchdowns and Paths_ake of the Woods Countjanuaryl19508 DecembeR019
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Tornadoes ad Climate Change

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 connections between globarming and the factors that cause tornados and

severe thunderstorms, such as atmospheric instability and increases in wind speed with altitude (Del

Genio, Yao, & Jonas, 2007), these relationships remain mostly unexplored, largely because of the
challengesn observing thunderstorms and tornadoes and simulating them with computer models

(National Climate Assessment Development Advisory Committee, 2013).

I AAT OAET ¢ OF (AOIT A "OITEO T &£ ./1118680 . AOETTAIl 3A0

variabilityET OEA OOOAO0O6 1T £ O1 O1 AAT OAAOGI 18 4EA 101 AAO
tornadoes is increasing, while the number of days with at least 1 EF1 or greater tornadoes is decreasing.
Thus, tornadoes are occurring on fewer days, imareare occuring on outbreak days.

The earliest reported tornado in Minnesota occurred on March 6, 2017, when two tornadoes touched

down in southern Minnesota, which was 12 days earlier than the previous record. The Zimmerman

tornado occurred 115 miles further northah the previous record from 1968. According to State
-AOAT OT 1T CEOO 0AOI (OOOT AOh O4EIT OA OAAT OAO E£EO OA
OOAT A0 POOEET ¢ xAAOEAO AOGAT OO AAOI EAO ET OEA OAAO

The state of Wisconsin has recorded three tornadoes in January and six in December during the period
of 18442013 (NWS Weather Forecast Office, 2014), including a January tornado in 2008.

Vulnerability

The likelihood of a tornado does not vary geographiicavithin Lake of the Woods County; however,
certain populations may be more vulnerable and less resilient to the impacts of a tornado. In general,
tornado casualtieslecreasevhen people receivadequate warningsvith sufficient timeto seekshelter

in areinforced structure. Because communication is critical before a tornadic event, certain citizens
may be more negatively impacted by a tornado, including those living in rural areas, individuals with
limited mobility, people who do not live near an outdowmarning siren, or those who do not use social
media.

People living in mobile home parks atbsoparticularly vulnerable to tornadoes. While Minnesota law
requires most mobile home parks to have storm shelters, many dq$egic, 2017)There are 14
mobile home parks ihake of the Woods Couni§rigure A- 11). The majority of the parks are clustered
northwest of Baudette City and a few are located along the shores of Lake of the Woods.

Some of thevulnerability factors mentioned above are included as social factors in the Housing and
Transportation SVI mafFigure4) and may provide general insight on where in the county the more
vulnerable communities are tated.

Page B3



Lake of the Wood€ounty Emergency Management identified that there are existing program gaps
and deficiencies that make its citizens more vulnerabléotmadoesand should be addressed witlew
mitigation efforts to reduce vulnerability. They inme:

Warning Sireng There are no outdoor warning sirens at the school, Northwest Angle (NWA) or local
resort areas in Lake of the Woods Courtgcal radio and television stations do provide warnings but

are only effective if tuned tone of the local sttions.Warning sirens are an important communication

tool in the event of dangerous high wind events.

Abovegound Power LinegsA majority of the powe lines in the county are abogeound and subject to
damage from severe storms that include high winaglanay result in falling treerfibs. Power lines
that are abovground are susceptibleotcoming down during storis resulting in power outages.

Backup Poweg Not all countyand city facilities have backup power in the event of a severe storm that
takesout power.

Communicationg Not allLake of the Woods County residents are signed up for our CodeRED system or
have NOAA weather radios. Many people also do not use social media to fmllolkacebook page to
receive imporaint messagesGaps in cell phamand ARMER tower coverage exist in some parts of the
county.

Campgroun®helters# Al BCOT 01 AO EAOA 2660 AT A AAIi PAOO OEAOD
such as high winds and damaging hail and thunderstorms. Many campgrounds in Lake of the Woods
Countydo not have any official storm shelters or safe rooms

Storm Shelters Community Safe Roorp#\dditional storm shelter aremwould enhance public
safety.Construction or retrofit of facilities to serve as community safe rooms for severe wind events
shauld also be evaluated for areas where there are vulnerable populations, speiblicscampgrounds
and resorts

Radarz Weatherradar by boththe Grand Forks and Duluth Weather Service areas are not able to
properly read weather conditions in Lake of theo@ds County due to radar gaps and high |eeloff
the ground reading.

Emergency Operations CenteO(} z Lake of the Woods County Emergency Management needs a
permanent established EOC location that is set up, furnished, ready to go and large enougtefo
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4.3.5 Hall

A hailstorm forms in severe thunderstorms and develops within an unstable air mass. Warm moist air
rises rapidly into the upper atmosphere and subsequently cools, leading to the formation of ice crystals.
These are bounced about by higklocity updraft (or strong) winds and accumulate into frozen

droplets, falling as precipitation after developing enough weight (FEMA, 1997).

Hailstones can vary in size, depending on the strength of the updraft. The NWS uses the following
descriptions vinen estimating hail sizes: pea size isnéh, marble size is ¥nch, pennysize is ¥inch,

guarter size is-Inch, golf ball size is 1-¥#aches, and baseball size is 2iB¢hes(2015) Individuals who
OAOOGA AOCOOI DDOT OAROOAOOS A1 O OEA .73 AOA 11 AAGAA
report hail dime size (3inch) or greater. Hailstorms can occur throughout the year; however, the

months of maximum hailstorm frequency are typically between May and August

Although hailstorms rarely cause injury or loss of life, tdeyause millions in property, livestock, and
crop damage each year. Severe hailstorms cause considerable damage to buildings, automobiles, and
airplanes. Significant property damage does matcur until hailstone size reaches about 1.5 inches in
diameter. This size will cause damage to cars, windows, and siding. When hailstones get larger and
approach three inches in diameter, roofs start to experience major damage.

Hail History inLake of the Woods County

From Januarpf 1955through Decembeiof 2017, Lake of the Woods Courgyperienced 98
hailstorms 52 of thesestorms produced hastonesat least 1 inch in diameteAlthough hailstorms can
be costly, only one of théailstormsresulted inproperty damage. This storm, which occurradAugust
of 1998, produced 1.75 indimameter hailstonesand caused $20,000 in damageuehicles and awnings
at the Sportsman Lodga Baudette(NOAA NCEI)

Figurel6showsthe hailstorms in Lake of the Woods Counthich produced hailstoneat least 1 inch
in diameter.
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Lake of the Wood€ounty MulttHazard Mitigation Plan, 220

Figurel6.Hai | st or ms p r diameterjanugrylB55d DecerBbePD17, Lake of the Woods County
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To determine theprobability of future hailstorms in Lake of the Woods County, records of previails

eventsin the countywere summed and divided by the @A OA 086 O PAOET A 1T £ OAAT OAh
relative frequency of hailstorm®ased on records in the NCEI Storm Events Dasatthrough

December of P17, the relative frequency ot events irthe countyis 1.6per year. This relative

frequency ca be used to infer the probability of these events occurring in the future.

Vulnerability

The magnitude ohail-producingstorms each year is unpredictablkend withinLake of the Woods
County,the vulnerability of jurisdictions to summer storms does natywgeographically. The
vulnerability ofeach jurisdiction tdail-producingstorms has not changed due to any development in
thelast 5 years.

Hail and Climate Change

According to theU.S. Global Change Research Progidational Climate Assessment (NCAENnds in
severe storms, including theumbers of hurricanes and the intensity and frequency of tornadoes, halil,
and damaging thunderstorm winds are uncertain. Since the impact of more frequent or intense storms
can be larger than the impact of average tparature, climate scientists are actively researching the
connections between climate change and severe sto(tSGCRP, 2014)

The occurrence of very heavy precipitation has increased in Minnesota in recent decadesuaad f
projectionsindicate this will continuglCAT, 2013)While it is unknown if this precipitation will occur
during severe storms that produce hail, the pitdlity has not been ruled out.

Program Gaps anBeficiencies

Warning Sireng There are no outdoor warning sirens at the school, Northwest Angle (NWA) or local
resort areas in Lake of the Woods Courtgcal radio and television stations do provide warnings but

are only effective if tuned tone of the local statins.Warning sirens are an important communication

tool in the event of dangerous high wind events.

Abovegound Power LingsA majority of the powe lines in the county are abogeound and subject to
damage from severe spring/summer storms that includghhwinds and may result in falling treenbs.
Power lines that are abogeound are susceptibleotcoming down during storis) resulting in power
outages.

Backup Poweg Not all countyand ity facilities have backup power in the event of a sesmengor
summerstorm that takes out power.

Communicationg Not allLake of the Woods County residents are signed up for our CodeRED system or
have NOAA weather radios. Many people also do not use social media to fmllolkacebook page to
receive imporant messagesGaps in cell phone and ARMER tower coverage exist in some parts of the
county.
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Campgroun&helterg# AT BCOT 01T AO EAOA 2680 AT A AAIi PAOO OEAO
such as high winds and damaging hail and thunderstorms. Many campgronthddke of the Woods
County do not have any official storm shelters or safe rooms

Storm Shelters Community Safe Room#@\dditional storm shelter aremwould enhance public
safety.Construction or retrofit of facilities to serve as community safe radior severe wind events
should also be evaluated for areas where there are vulnerable populations, spablescampgrounds
and resorts

Radarz Weatherradar by boththe Grand Forks and Duluth Weather Service areas are not able to
properly read weatheconditions in Lake of the Woods County due to radar gaps and highsleiveff
the ground reading.

Emergency Operations CenteO( z Lake of the Woods County Emergency Management needs a
permanent established EOC location that is set up, furnishedjyd¢a go and large enough for use.

4.3.6 Lightning

Lightning typically occurs as a jyroduct 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 th&hsn.
hazard posed by lightning is significant. High 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 thhaalf of lightning deaths occur after a thunderstorm
has passed. Lightning can strike 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. being killed or injured by lightning during a given year is 1
in 240,0000NOAA, 2019)

Lightning is the most dangerous and frequently encountered weather hazard that most people in the
United States experience 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, poleother tall object. 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 damage property or cause fires.

Lightning History inLake of the Woods County
A 27year dataset revealed cloutb-ground lightning strikes occur on average 3,160 times per year in
Lake of the Woods County, or 1.8 strikes per square (Ni@AA NCEI)

Since 1996,1e National Centers forEnvironmentalll £l Of AOET 160 j . #%) qQ 301 Oi
been keeping records of lightning events resulting in a fatality, injury, and/or dar(idgés, 2016)
There are no records of such lightning strikes occurring in Lake of the Woods County.
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The probability of future lightning events in the county was determined by examirtiegNCEI Storm
Events Database for previously reportevents Because nadghtning events have been reportedhe
relative frequency of these events is O per year. This relative frequency can be ust the
probability of Ightning eventsoccurring in the county that result in a fatality, injury, and/or damage in
the futureis verylow.

Vulnerability

The magnitude of summer stormaith lightning each year is unpredictable and witHiake of the
WoodsCounty the vulnerability opopulations ojjurisdictions to lightning does not vary
geographically As with all summer storms, those whwork outdoors or do not have permanent
housing are most at risk.

Lightning and ClimateChange

The projected possible intensity and frequency of tornadoes, hail, and 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.

Program Gapsind Deficiencies

Warning Sireng There are no outdoor arning sirens at the school, Northwest Angle (NWA) or local
resort areas in Lake of the Woods Courtgcal radio and television stations do provide warnings but
are only effective if tuned tone of the local stationdVarning sirens are an important comunication
tool in the event of dangerous high wind events.

Abovegound Power LingsA majority of the powe lines in the county are abogeound and subject to
damage from severe spring/summer storms that include high winds and may result in fallingriese
Power lines that are abogeound are susceptibleotcoming down during stors resulting in power
outages.

Backup Poweg Not all countyand city facilities have backup power in the event of a sesméng or
summerstorm that takes out power.

Communicationg Not allLake of the Woods County residents are signed up for our CodeRED system or
have NOAA weather radios. Many people also do not use social media to fmllolkacebook page to

receive imporant messagesGaps in cell phone and ARMERver coverage exist in some parts of the

county.

Campgrounéhelters# Al BCOT 01T AO EAOA 2660 AT A AAI PAOO OEAOD
such as high winds and damaging hail and thunderstorms. Many campgrounds in Lake of the Woods
County do not havany official storm shelters or safe rooms

Storm Shelters Community Safe Roomé\dditional storm shelter aremwould enhance public
safety.Construction or retrofit of facilities to serve as community safe rooms for severe wind events
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should also beealuated for areas where there are vulnerable populations, suglubkc campgrounds
and resorts

Radarz Weatherradar by boththe Grand Forks and Duluth Weather Service areas are not able to
properly read weather conditions in Lake of the Woods County tb radar gaps and high lesalf off
the ground reading.

Emergency Operations Cente©( z Lake of the Woods County Emergency Management needs a
permanent established EOC location that is set up, furnished, ready to go and large enough for use.

4.3.7 Dam &LeveeFailure

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 fdailure. Dams can fail due to either 1) water heights or flows above the
capacity for which the structure was designed; or 2) deficiencies in the structure such that it cannot hold
back the potential energy dhe water. If a dam fails, issues of prima&gncern include loss of human
life/injury, downstream property damage, lifeline disruption (transportation routes and utility lines
required to maintain or protect life), and environmental damage. Dams require constant monitoring

and regular maintenanceotinsure their integrity.

Dam & Levee Regulation
Theagencies with regulatory authoritywerdamsand leveesn Minnesota are:

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

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

1 The Federal Power Act (FPA) authorizhe 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 ovevhich it has jurisdiction. 16 U.S.C. § 797(e). Regulatory tools
include the Federal Power Act, Public Utility Regulatory Policies Act, the Electric Consumers
Act of 1986 and the Energy Policy Act of 1992.

Dam & Levee Failure History iake of the Wood€ounty

None of the dams in Lake of the Woods County have ever failedletemine the probability of future
dam failuresn Lake of the Woods Countyecords of previous dam failuresd the period in which

they occurredareexamined, and the relative fguency of these events is calculated; however, because
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there are no records of dam failurestire county, the relative frequency is @er year. This relative
frequency can be used tofer that the probability of future dam failuraa the countyis verylow.

Vulnerability

Although dam regulatory authorities vatyetweenvarious federal and statagenciesall authorities

attempt to classify dams according to the potential impacts from a dam failure orapéation. In

response tahe numerous classifican systemsFEMA O ) T OAOACAT AU #1111 EOOAA 11
createda hazard potential claBE AEAAOET T OUOOAI OEAO EO AFNaROAAT A ¢
26 provides an overview of the main criteria agencdle$ T OEAAO xEAT AAOAOI ET ET C A
potential classificationThis classification system does not imply thaetdam $ unsafe, but rather

categorizesdams based on the probable loss of human life and the impacts on economic,

environmental, and lifetie interests(2004)

Table26. Hazard Potential Classification Criteria

Hazard Potential . Economic, Environmental,
S Loss of Human Life o
Classification Lifeline Losses

Low and geneally limited

Low None expected
to owner
Significant None expected Yes
. Probable- one or more ' Yes (but not necessary for
High : e
expected. this classification)

Source(US Army Corps of Engineers, 2008)

- ET 1 A @dzddch<3ifications for danase as follows:

9 High (Class I} loss of life or potential serious hazards; damage to health, main highways; high
value industrial or commercial properties, or 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 limited direct or indirect economic
loss to the public other than that described in Class Il (Low); and

1 Low (Class I} property losses restricted mainly to rural buildings and local county and
township roads that are an essential part of the rural transportation system serving the area
involved.(Minnesota Legislature, 2008)

Class | dam owners are required to have an Emergency Action Plans (EAP) on file, notifying individuals
whose lives, property, or health may be endangered by failure, misoperation, or other circumstances
affecting the dam(Minnesotal egistlature- Office of the Revisor of Statutes, 2008)ams for which a
hazard potential (as defined above) has not been designated, or is not provided, are classified as
Qundeterminedd 8

All three dams in Lake of the Woods County have a hazard dladsk OET T OATFgEd1y T £ O, 1 >
none of the dams have an Emergency Action Plan (EAP).

Page [71



Figure 17. Dam Hazard Potential Classification, Lake of the Woods County
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In addition to dams beig classifiety theirhazard potential, the physical condition of dams are
inspected and given a condition rankinbhe condition of a dam is categorized indae of the following
classifications

9 Satisfactory - No existing or potential dam safety deficieies 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 deficiencies are recoguiZer 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 which may realisti
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 - A dam safetydeficiency 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 raig&s Army Corps of Engineers, 2008)

$AT O ET 001106 1T O O51 OAGEOEAAAOT OU6 Ai T AEOQOEIT O AOA
to the surroundng community and infrastructure. Fortunately, none of the damgake of the Wods
#1 O1 OU EAOA A AT 1 AEOEIT OATEETC AAiIT x O&AEOO
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Figure 18. Condition of Dams in Lake of the Woods County
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Dam/Leveerailureand Climate Change

$Ai O AOA AAOGECT AA AAOGAA 11 AOOOI POEIT determidehieOO A OE
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 expected flow pattern. It is conceivable that bigger

rainfalls at earlier times in the year couldA OAT A AAiI 6O AAOECT AA 1 AOCET 1
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 dominstrea

Program Gaps and Deficiencies
No program gaps or deficiencies have been identified.

4.3.8 Extreme Heat

Extreme summer heat is the combination of very high temperatures and exceptionally humid
conditions.When the atmospheric moisture content is highgthate of perspiration from the body
decreases and the human body feels warntéeat stress can be indexed by combining the effects of
temperature and humidity. Th&lWSHeat Index(Figure19) is a measure of how hathe body feels
whenrelative humidityis factoredin with actual air temperatureThe heat index valuesre for shady
locations- exposureto direct sunlightmay increase thesealues by up to 5. The NWS will initiate
alert procedures when the Heat lag is expected to exceed 10510 Ffor at least 2 consecutive days
(2019)

Figure19. NWS Heat Index
NWS Heat Index Temperature (°F)

80 82 84 86 88 90 92 94 96 98 10
40 |80 81 83 85 88 91 94 ‘
45 |80 82 84 87 89 93 96
50 |81 83 85 88 91 95 99
55 |81 84 86 89 93 97 101
60 |82 84 88 91 95 100
65 |82 85 89 93 98 103
70 |83 86 90 95
75 |84 88 92 97
80 |84 89 94
85 |85 90 96
90 |86 91 98
95 |86 93 100
10087 95 103

0 102 104 106 108 110

Relative Humidity (%)

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

[] Caution [C] Extreme Caution B Danger

Il Extreme Danger

Source:(NWS, 2019)
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Extreme heat events are linked to a rangfelinesses, even death, and can exacerbate gxisting

chronic conditiong2013) Medical costs related to extreme heat can be enormous: in 2005 the total was
$1.5 billion nationwide, or more than $16,000 per pati@snion of Concerned Scientists, 200B)gure
20describes the effects increasing levels of heat has on the body during prolonged exposure and/or
physical activity.

Figure 20. Heat Effects on the Body

Classification Heat
Index

Effect on the body

Caution 80°F - Fatigue possible with prolonged exposure and/or physical activity
S0°F
Extreme 90°F -  Heat stroke, heat cramps, or heat exhaustion possible with prolonged

Caution 103°F exposure and/or physical activity

Source:(NWS, 2019)

Extreme Heat History ihake of the Woods County

Historically, extreme heat has not been an issue in Lake of the Woods Cduitys the hottest month
with a mean tenperature 0f67.3°FAlthough extremely raretriple-digit daily maximumtemperatures
have been reportedrom the Baudette weather stationeight timessinceDecember 1, 19Q8with the
recordtemperaturereachingl03°Fon July 13, 1938 helast time a wather station in thecounty
recordedtemperatures in theriple-digits wason August 7, 1983, when the Baudette weather station
reported a high of 101°@idwestern Regional Climate Center, 2019)

TheNWSreports onO E A A OR SAIA Extdekedtd A Geatdevent results from a combination of

above normal high temperatures and relatiiemidity, whileanO A @ A A €xGeliediAs cliaracterized

by well above normal high temperatures and high humidithese heatrelated eventsare reported
wheneverheat index values meet or exceed locally/regionally establidiesat thresholds(2018) The
National Centers for Environmental Information has Only one record of a-fedated event impacting
Lakeof the Woods County. Thisvent occurred on August 4, 2001, when heat indices rose to around
115, with temperatures in the 90s and dew points in the 70s. No injuries or fatalities resulted from this
event.

To determine theprobability of future heatrelated events in Lake of the Woods County, records of

previouseventsx AOA OOI I AA AT A AEOEAAA AU OEA AAOAOGAOG6O b/

relative frequency of heatelated events in the county. Based ogcords in the NCEI Storm Events
Databasethrough April of 2019 the relative frequency dieat-related events in the county is .Qxer

year. This relative frequency can be used to infer the probability of these events occurring in the future
is very low
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Vulnerability

Within Lake of the Wood€ounty, the risk of extreme heat does not vary geographically other than
possible minor urban heat island effects in buifi areas; however, the impact extreme heat has on
individuals is not equal. According to the Center for Disease Control and Prerg@DC), population
groups more vulnerable to extreme heat include:

6 /1T AARO AAOI OO0 jJaYyY UAAOO 11 AQs8 4EA Al AAOI U AOA
temperature and more likely to have a chronic medical condition, or take medication affecting
OEAEO AT AUud8O AAEI EOU O AITT 0011 EOO OAI PAOAOOO

0 Infants and children. Young children and infants have limited control with their surroundings

and rely on others to keep them cool and hydrated.

Individuals with chronic health conditions. These individualks less likely to respond to

changes in temperature, may be taking a medication which exacerbates the effects of extreme
heat, or have a condition which is a rglctor for heatrelated illness (e.g. heart disease,

mental iliness, poor blood circulatioand obesity).

People with low income. These individuals may not be able to afford to properly cool their
home and may face transportation challenges when trying to access cooling shelters.

Athletes and people working outdoors. Both groups are likely teregnergy while being

exposed to the hea2019)

(@]

[@]3

¢

-ATU T &£ OEA Pi DOl AGEIT ¢CcOI OPO OOI T AOAAT A O AgOOA
SVI data, specifically in the Socioeconomic Status, and HousehatthGsition & Disability themes.

These SVI maps, displayed in section 3.6.1, can be a reference to identify the census tracts within the

county with residents who may be more susceptible to the risk of extreme heat.

Extreme Heat and Climate Change

- ET 1 AsGefagedemperature has increased more than E.Since recordkeeping began in 1895,
with increased warming happening in recent decaflesernational Climate Adaptation Team, 2013)
Annual temperatures in thlidwesthavegenerally been well above the 190960 average since the

late 1990s, with the decade of the 2000s being the warmest on re@ardkel, et al., 2013peven of

- ET 1T AOT viaAregdyeddshokcurred in the last 15 years. Ptegincreases are 2° F to 6° F more

by 2050 and 5° F to 10° F by 21PN Environmental Quality Board, 2014)he Midwest has

experienced major heat waves and their frequency has increased over theéddetadeqPerera, et

al., 2012) For the U.S., mortality increases 4% during heat waves compared wittheahwave days
(Anderson & Bell, 2011puring July 2011, 132 million people across the U.S. were under aléezt

and on July 20 the majority of the Midwest experienced temperatures in excess of 100° F. Heat stress is
projected to increase as a result of climbing summer temperatures and hunfityoof, 2012)On

July 19, 2011, dbrhead Minnesota set a new state record for the hottest heat index ever, 4tA.34

That same day, Moorhead also recorded a new state record for the highest dew point at 88. It was the
hottest, most humid spot on the planet that d¢fpouglas, 2011)

Recent statistics from NOAA show that there are more human fatalities each year due to heat waves
than from floods, lightning, tornadoes and winter storms. Many cities have responded by creating Heat
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Wave Response Plans to ensunattthose in marginal health without air conditioning can obtain the
relief and care they need, and the Minnesota Department of Health developed the Extreme Heat
Toolkit to help educate atisk populations on how to reduce risks associated with heat wévesley
M. , Minnesota Weather Almanac, 2015)

Program Gaps anBeficiencies

Mass Care Shelter Facilitidlsake of the Wood€ounty Emergency Management is working with the
Red Cross to get additional local shelters dextl, and identify hotels that are willing to honor
emergency shelter rates as an option for impacted residents.

Generators for Backup Power to Shelter Facititiest all of our designated sheltefacilities have
generator backip power to provide cooligif there is a loss of power.

4.3.9 Drought

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 control it vary both spatially and temporally. For instance, the hydedeorological
conditions that constitute drought in one location, may not necessarily qualify as drought in a
contrasting climate. Even in regions that share a statisticattyilar climate, other factors 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 hydological stressors, 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 tefthe, but precisely on 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 kircag

be integrated into five principal categories. These include: meteorologamaicultural hydrological,
ecological and acio-economic drought Figure21).
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Figure21. Sequence ofalght occurrence and impacts for commonly accepted drought types.
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Source:(National Drought Mitigation Center, 2018)

Meteorological drought is qualified by any significant deficit of precipitatibhe term agricultura
drought indicates an extended dry period that results in crop stress and harvest redudtidrological
drought is manifest in noticeably reduced river and stream flow artecally low groundwater tables.
Ecological drought occurs when the combinedieets ofmeteorological and/or hydrological 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 goals with the elements of meteorological, agricultural and hydrological drought. Many
supplies of economic goods (e.g., water, food graarsj hydroelectric power) are greatly dependent
on the weather.

Quantifying Drought Conditions

There are numerous appachesto assessing 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 Masi¢or

weekly map that depicts drought conditions 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 evepeas 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 qualitdive information availabld The National Drought Mitigation Center, 2018jgure22
displays an example map and statistics table prepared by the U.S. Drought Monitor for Minnesota on
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November 20, 2012. In total, there are four drought categories: moderate (D1), severe (D2nextre
(D3), and exceptiongD4). A fifth category, abnormally dry (DO) is used to depict areas that are
abnormally dry but not yet in droughfAbnormally dry condions are indicative of the meteorological
circumstances 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 andwildfire risk may be elevatedlable27displays these drought categories along with the
potential impacts at each level.

Table27. 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, eservoirs, 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 losse
Shortages of water in reservoirs, streams, and
wells creating water emergencies

DO Abnormally Dry

= =4 -8 =9

D1 Moderate Drought

D2 Severe Drought

- Extreme Drought

D4 Exceptional Drought

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

Source(USDM, 2019)

The decisiorto declare or alter a drought category in a given 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 seraespecific purpose. There are
indices that are designed for measuring shtetm 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 agriculie.
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Figure22. U.S. Drought Monitor for Minnesota, November 20, 2012

U.S. Drought Monitor November 20, 2012
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Author:
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U S Department of Agriculture
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http://droughtmonitor.unl.edu/

Source(National Drought Mitigation Center, 2018)

Drought History inLake of the Woods County

The NCEI Storm Events Datalfas OOA O OEA 53 $01 OCEO -1 1TEOI 060 AOT O

guide to determine which drought® includein the database;dr locations east of the Rocky
Mountains only drought events categorized as severe (D2) or higher are ing|M¥&8, 2018)The
Storm Events Database havecorded a total of 18 drought eventsliake of the Woods Countirhese
drought events represent three maidroughts which lastednultiple months; the longest lastinfpr 12
months, from July 2006une2007.

Beginning in May 2006, warmer than normal temperatures &uk of rain across northwest and west

central Minnesota contributed to a D@everedrought) designation being issuefibr the regionin July

of that year As drought conditions worsenatirough the monthi AT U 1T £ O EnBludihdLéké OEA O6
I £ OE A claskificatidh @h@nged tB3 (extreme droughtin late July Lack of precipitation through

the fall and winter season kept Lake of the Woods County in the extreme drought statuseiczigtat
months.Heavy snow in March 2007 provided enough precipitation for the county to downgrade the
droughtdesignation the following montho a D2where it remained in severe drought status through

June of that year.

The most recent drought stinh Lake of the Woods Countasted forfour months. Beginning in July
2012 the lack of precipitation led to the county being in a severe drought (D2) status, and by
September the drought in portions of the county were upgraded to extreme (D3). October rains
brought much needed precipitation allowing portions of the county to downgr#eaedrought
classificationto severe(D2).
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To determine the probability of future droughts in Lake of the Woods County, records of previous

droughts inthe countywere summed and EOEAAA AU OEA AAOAOAOS6 O DPAOET A

annual relative frequency of droughtstine county. The USDMdatabase was examinedom January
2000z July 2019 (1,024eeks) for any occurrence of drought in the county, regardless of thetidara

or severity of the drought. According to the weekly reported data, tekative frequency othe county
experid AET ¢ AOT OCEO Al 1 AE OE hridtbe rdlatie Xequedy oX dfoughtd A E O
conditionsJ D2 is5.3weeks per year.

Whencompaling the two most recenfive-year timeframes 20142018 &009-2013 the datashows
either adecreaseornochangeT A AAE A OT O CEle2@shdvdtielb@akdowof this 8
comparison.

Table28. AveragePercent of Lake of the Wodgisuntyd kand Areaby Drought Category

Timeframe No Drought DO D1 D2

2009-2013 51.27% 25.56% 18.58% 2.87% 1.72% 0%

20142018 68.2% 20.09% 11.63% .08% 0% 0%

% Change +33.02% -21.4% -37.4% -97.21% -100% 0%
Vulnerability

Drought has impacted Lake of the Woods County numerous times over the yearaflomnal

Drought Mitigation Center (NDMC) oversees the Drought Impact Reporter ARpmprehensive
database which gathers droughtlated reports fom a variety of sources and examirtbg reports for
drought-related impacts. The NDM@019)definesaA OT O CE O R&r obskrable Ids®or €hange
that occurred at a specific place and time because of drodddbught impacts are categorized based
on the sectofs) the drought impactsA singledrought impacing multiple sectors will beategorized
into the respectivesectors.

DIRrecords showi4 incidents of droughimpacting at least onesector inLake of the Wods County
from 20052018 Table29liststhe number of times a drought incident was reported for each sector.

Table29. Reported Drought Impacts for Lake of the Woods Co@@§52018

incidents reported

Agriculture

Business & Industry

Energy

Fire

Plants & Wildlife

Relief, Response & Restrictions

Society & Public Health

Tourism & Recreation

Water Supply & Quality
Source(National Drought Mitigation Center)

RO O~NDNOIO O uU

Since droughts are regional in naturgigdictionswithin Lake of the Woods County do not vary in their
vulnerability todrought; howevercertainjurisdictionsmay be more negatively impacted than others.
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For exampé, droughts can contribute to poor air quality by increasing the risk of wildfires and creating
a dustier than normal environment. Populations vulnerable to these conditions include children, older
adults, and those with respiratory issues. The Househalth@osition & Disability SVI theme map
(section 3.6.1) is made up ofethe population groups and shoube reviewed to better understand the
vulnerability of each jurisdiction.

Areas of the county reliant on an agricultural economy may also be more sgverpacted from loss of
crops due to droughttrom19892017 Lake of the Woods County received $970,62017 ADJn crop
indemnity payments due to droughtvhichranks in the 8 percentileof drought-related crop

indemnity payments received by other goties in Minnesotd ASU Center for Emergency Management
and Homeland Security, 2018)

Drought and Climate Change

$01 OCEOO EAOA AAAT EAPPATEI C OEOI OCET OO -EIT1TAOI OA
change may impadthis (International Climate Adaptation Team, 2013Yhile there was no apparent

change in drought duration in the Midwest over the past ceniidgi, 2011)the average number of

days without preditation is projected to increase in the futu(Blational Climate Assessment

Development Advisory Committee, 2013)

Even in areas where precipitation does not decrease, projected higher air temperatures will cause
increased grface 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 and adjacent air rather than
evaporating its moisture, resulting in hotter summers undeiedclimatic conditiongMueller &
Seneviratne, 2012)

Across the nation, drought is affecting water supplies, as ground and surface water levels are
increasingly reduced due to growing consumption and withdrawal. These trane expected to
continue, with a higher likelihood of water shortagéSeorgakakos, et al., 2014)

In 2007, 24 Minnesota counties received drought designation, while 7 counties were declared flood
disasters. In 2012, 55 Minsma counties received federal drought designation at the same time 11
counties declared flood emergenci@¥N Environmental Quality Board, 2014)

In May of 2015, over 90% of Minnesota was undergoing severe or moderate draught low snow
levels during the 2012015 winter and dry spring weather, with precipitation deficits totalin§ Biches
below average across much of the state since October 2014. Water levels on streams, lakes, and
wetlands were belovaverage, and wilires were common during April of 2015. Blowing soil was also
reported due to high winds and the driezuit landscapgMN DNR, 2015)

Program Gaps anBeficiencies
Water Conservation Provisions/Use Restricti®daterconservaton provisions and use restrictions in
times of drought are not included in county or city ordinances.
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4.3.10 Winter Storms

Winter storms encompass a humber of winter weather events which the NWS organizes into the
following categories: blizzard, heavy snoice storm, lakeeffect snow, sleet, winter storm, and winter
weather.Lake-effect snow, sleet, and winter weather categories were regorted forLake of the
Woods County.

Blizzard

A blizzard is a winter storm which has the following conditions fdeastthree consecutive hours: (1)
sustained winds or frequent gusts of 35 mph or greater and (2) falling and/or blowing snow which
reduces visibility to less than ¥4 m{{8WS, 2018)Blizzards are the most dramatic and destrivet of all
winter storms generally characterized as bearing large amounts of snow accompanied by strong winds.
They have the ability to completely immobilize travel in large areas and céifelthreateningto

humans and animals in their path. Accordirgthe NWS there is no fixed temperature requirement for
blizzard conditions, but the lif¢hreatening nature of low temperatures in combination with blowing
snow and poor visibility increases dramatically when temperatures fall below26°Minnesota,
blizzards typicallyoccur between October and Apnikith the majorityoccurring the months ofanuary
March, and November, respectively. Lake of the Woods Couatgng with all areas of Minnesota, is
susceptible to blizzards.

Figure23. Thanksgiving Weekerlizzard, 2019 Between the years ofdlr'5 and 1991, there were 49
BERE T x | deaths associated with blizzards statewide, or an
average of three deaths per year. Deaths
) - R attributable to blizzards have dropped in recent

‘ " W Y years, primarily due to increased weather

‘ awareness and warning capabilities across the
state. The economic costs of winter storms are
generally not recorded by the NCEI; however, a
winter storm in November 2001 resulted in
property damage of $500,000.

ALEXKORMANNASSOCIATHRRESS

Heavy Snow

A heavy snow event is characterized as snow accumulation meeting or excedwingdal/regional

defined 12 and/or 24hour warning criteria. Depending on the area, this could medhidches or more

of snow in 12 hours or less, 68 inches or more of snow in 24 hours or less. Heavy snow events may
cause structural damage due todlweight of snow accumulatiofNWS, 2018)

Ice Storm

An ice storm is characterized by a buildup of ice (typicallht%inch or moreypue to freezing rairor
other type of precipitation; however, evesmall accumulations of icen sidewalksstreets, and
highways may creatextremely hazardsconditionsto motorists and pedestrianENWS, 2018)The
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terms Greezing raimand Greezing drizzléwarn the public that a coating of ice is expected on the
ground andother exposed surfaces.

Heavy accumulations of ice can bring doelectrical wirestelephone lines, and even trees, telephone
poles, and communication tower$he NWS notes that over 85% of ice steratated deaths arefte
result of traffic accidats.

Winter Storm & Winter Weather

A winter storm is an event that has more than one winter hazard (i.e. heavy snow and blowing snow;
snow and ice; snow and sleet; sleet and ice; or snow, sleet and ice) and meets or exceeds
locally/regionally defined 12 aifor 24 hour warning criteria for at least one of the precipitation
elements(NWS, 2018)

Winter weather is a winter precipitation event that causes a death, injury, or a significant impact to
commerce or transportation, but deenot meet locally/regionally defined warning criteria. The winter
weather classification is also used to document-oftseason occurrences of winter precipitation
(NWS, 2018)

Winter StormsHistoryin Lake of the Woods County
From January 1996 through September 2019, Lake of the Woods County reported 69-veilatied
weather events, including 4 blizzards{ heavy snows$wo ice storms, and 46 winter stornevents.

Nearlyd A OEEOA | &£ OEAOA AOAT QBazdidinkigatodpoh O@ER)AR OEA Al

following are narratives oftheevenssEEAE T AAOOOAA OET AA OEA MoOil OUBO

deaths or injuries were reported from these events.

2019 1 March 9z 10 (Heavy Snoyv
6 to 16 inche®f heavywet snow fell throughout northcentral Minnesota. Snowfall reports |
Lake of the Woods County ranged from 6 to 8 incfi¥€EI, 2019)

| February 24 (Blizza)d

Not much snow fell over eastern North Dakota or the northwest quastdvlinnesota, but
strong northwest winds lasted for much of the day, which produced ground blizzard
conditions in open country. Winds gusted up to 50 mph for many locations. The highest"
in the local area was at Baudette, Minnesota, with a 55 mph wirsd. The blizzard left
dozens of anglers strandazh Lake of the Woods EAT xET AO NOEAEI U
plowed access roafNCEI, 2019)These people were stranded on the lake until rescuerscdce
reach them on Monday the 5

| February 23 (Heavy Snow)

Most of eastern North Dakota and the northwest quarter of Minnesota saw 2 to 6 inches
snow from this event. However, there was a stationary surface boundary that set up fron
near Aberdeen, South Dakota, northeast to jusu#io of the FargeMoorhead area. Bands ol
steady snow kept rotating along this line, resulting in a fairly narrow band of 6 to 8 inche:
snow from Oakes to Lisbon, North Dakota, to Sabin, Minnesota. Similar amounts were a
reported in the Williams andd®sevelt areas near Lake of the Wodd&CEI, 2019)
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2018

2017

| February 6 7 (Winter Storm)

From Wednesday, February 6th to Thursday, February 7th, the main surface low passec
the Southern Plains up to the Great Lakes. However, thvegis plenty of forcing to create
areas of heavy snow over the Northern Plains as well. The snow fell in three distinct per
but the heaviest snow fell on Wednesday in a narrow band. This band may only have be
miles wide, but within this band, frod to 10 inches of snow occurred. This narrow band f
from Litchville to just north of West Fargo in North Dakota, then from Georgetown to Ade
Fosston to he Lower Red Lake in Minnesota. Snowfall totals in Lake of the Woods Coun
ranged from 4 to 6 iohes(NCEI, 2019)

1 February ¥ 4 (Heavy Snoy

Heavy snow fell across portions of eastern North Dakota and northwest Minnesota from
Sunday, February 3rd, to Monday, February 4th. At the surface, an inverted trough extet
backinto northwest Minnesota, helping to enhance the snowfall in that sd&EI, 2019)
The Baudette and Camp Norris DNR weather stations reported 8 and 4.5 inches of snov
respectivelyMRCC, 2019)

1 December 26 27 (Heavy Snow)

Over a two day period a strong winter storm moved through the Northern Plains and bro
heavy snow, strong winds, and blizzard conditions to much of the Red River {@Hayd
Forks NWS, 2018entral Minnesota saw the highest amounts of snowfall, with 13 inche:
reported in Battle Lake and Sebeka. Lake of the Woods County did not have reports of
snowfall until the 2% when 4 inches fell at the Camp Norris DNR weather stadRCC,
2019)

1 December 4 (Winter Storm)

Surface low pressure began to organize over the Colorado/Wyoming area on the evenin
December 3rd. Surface winds over eastern North Dakota and the northwest quarter of
Minnesota were from the a&st, and temperatures and dew points remained fairly mild. At
midnight, temperatures for most of the area held in the 30s with dew points in the mid to
upper 20s. This moist and mild air led to some of the precipitation starting out as rain an
freezingrain on Monday morning the 4th. The precipitation would eventually change ove
snow, with the most falling from Mayville, ND, up towards the Lake of the Woods region
Minnesota. In this area, roughly 6 to 11 inches of snow fell. Roosevelt, Minnesodated
the 11 inches of sno{CEI, 2019)

| October 26z 27 (Winter Storm)

As an area of surface low pressure tracked into the Grand Forks, North Dakota, area jus
midnight on Thursday, October 26th, temperatures in thake of the Woods region were
still in the low 40s. Therefore, the light precipitation that fell there still fell as rain. By suni
the low had only moved to near Crookston, Minnesota, and temperatures in the Lake of
Woods region were still in thew 40s. As the low tracked to near Bemidji by mid morning,
temperatures in the Lake of the Woods region quickly dropped around or below freezing
switching the precipitation over to snow. Persistent snow lingered in the Lake of the Woc
region through mua of the day. 6 to &1ches of snow fell in the Lake of the Woods region
along with gusty north wind¢NCEI, 2019)

Page |86



2016

2015

1 January Z 3 (Winter Storm

Surface low pressure moved from southwest Minnesota on the evening of Mondayryanu
2nd to near Bemidji by the early morning hours of Tuesday January 3rd. This brought a |
of steady snowfall to most of eastern North Dakota and portions of the northwest quartel
Minnesota. Many locations in this area saw 8 to 12 inches of srmmeVer, some spots
around the Lake of the Woods region did pick up around 18 inches of snow. As the low
pushed off to the east, northwest winds were rathersty into the day on January’3This
resulted in periods of reduced visibility due to blowing alnifting snow. Many schools were
closed for both day$NCEI, 2019)

1 December 2% 26 (Winter Storm)

Very light freezing drizzle fell across southeast North Dakota and west central Minnesot:
during theearly morning hoursf the 25", producing slick roads in spots. As a strong low
pressure system moved out of Colorado and tracked to the naditheast, temperatures
rose from just below freezing to just above freezing across southeast North Dakota and"
central and nothwest Minnesota. This resulted in periods of rain, freezing rain, and/or sle
for these areasttrough the afternoon of the 2%into the early morning hours of the 26
(NCEI, 2019)Wind speeds up to 38mph were reported in Bette. Snowfall totals in Lake of
the Woods County ranged from 2 to 4.5 inct{€and Forks NWS, 2019)

1 December & 6 (Winter Storm)

A hybridtype surface low strengthened over east central South Dakota, then lifted Rorth
northeast into the northwest corner of Minnesatby the morning of Decembef"6 As the
low lifted north-northeast, a band of heavy snow formed over south central North Dakota
and lifted northeast toward Jamestown, then Grand Forks, and on into northwest Minages
This band of snow produced one to two inch per hour snowfall rates. A good portion of tl
East Grand Forks to Roseau corridor picked up 8 to 12 incheswf(BI@EI, 2019)

1 March 167 17 (Heavy Snow

A snowstorm producing éavy snow fell acrogsorthwest Minnesotaand movednto eastern
North Dakota 12 inches of snow was reported 5 miles southwé&audetie, while 10 inches
was reported near Williams and the Angle Inl@rand Forks NWS, 2019)

1 February 23 (Heavy Sngw

A shortlived snowstorm dropped heavy amounts of snow in a short time. Lake of the Wc
County received the highest amounts of snowfall, measuring from 3 inches in Baudette t
inches near Warroa@srand Forks NWS, 2019)

1 December 16 (Winter Storjn

A Colorado Low moved into the central plains during the early evening of the 15th, then
tracked northeast to near Duluth, Minnesota, by the afternoon of the 16th. Snow moved
the southern RedRiver Valley on the evening of the 15th, then expaghahorthward
overnight. Themost snow, around a foot, fell in a narrower band from Jamestown to
Michigan to Cavalier, in North Dakota. Outside this band, a broader four to six inches of
fell along wih breezy winds and a little mixed precipitatioBnowfall reports in Lake of the
Woods County ranged from 3 to 4.3 inclf€sand Forks NWS, 2019)
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1 January Z 3 (Heavy Snoyv

Surface low pressure tracked from eastern Montanalwevening of January 2nd, into
northeast South Dakota by the morning of January 3rd. This spread a swath of heavier ¢
from northeast North Dakota into northwest Minnesota, where four to ten inches of snow
were reported northof the U. S. Highway 2 cador (NCEI, 2019)The Baudette and Camp
Norris DNR weather stations in Lake of the Woods County reported 10 and 7.5 inches o
snowfall respectivelyMRCC, 2019)

2014 | March 3k April 1 (Winter Stam)
An area of surface low pressure intensified as it moved into southeast South Dakota on
morning of the 31. This resulted in gusty north to northeast winds of 25 to 35 mph and ht
amounts of snow in@me areas. The most snow, 12 toiRBhes, fdl across Roseau, Lake of
the Woods, eastern Marshall, and far northern Beltrami counti¢SEI, 2019)

| March 21 (Winter Storin

A swath of three to eight inches of snow fell across northwest Minnesota during the mori
hours.Gusty north to northeast winds at 30 to 40 mph combined with the snow to produc
blowing snow and reduced visibiliti¢sICEI, 2019)

2013 1| December ¥ 5 (Winter Storm)
1 to 9inches of light snow fell across portions of norist and west entral Minnesota on
December 2¢and 3, a secad round of snow fell on the%3hroughthe 4", bringing about 5
to 14 inches of snow to the ar¢ilCEIl, 2019) ake of the Woods County saw the heaviest
snowfall onthe 5", where 6 inches fell in Baudette and 10 inches at the Camp Norris DNF
weather station. In total, Baudette received 12 inches of snowfall from the s(MRCC,
2019)

To determine theprobability of future winterrelatedstorm events in Lake of the Wood County, records

of previousevents(blizzard,heavy snow, icetsrm, and winter sorm) in the countywere summed and
AEOEAAA AU OEA AAOAOAOG O b Adatve flequendy oDMnfeieldtddh OA OOI1 O
storms. Based omecords in the NCEI Storm Events Datab#s®ugh September of 201,3he relative

frequency ofwinter-related storm events ithe countyis 2.9per year. This relative frequency can be

used to infer the probability of these events occurringhe future.

Vulnerability

Winter storms affect Lake of the Woo@ounty each year. While tteemount of snow and ice, and type

or frequency of winter weather events varies each year, it is highly likely the county and its jurisdictions
will continue beng impacted by winter storms on an annual basis. Vulnerability from a winter storm
does not vary geographically within the countyowevercertain populationsare at a greater risk of

their health beingnegativelyimpacted by the low temperaturesncluding people who work outdoors,

live in older/poorly insulated homes, rely on public transportatiore alone, or aresocially isolated

(Jones & Mays, 2016)he SVI mapsHigure4) canbe used as a general reference to identify where

some ofthese vulnerable population groups atencentratedwithin the county.

Damages from blizzards can range from human and livestock deaths to significant snow removal costs.
Stranded drivers can make umrformed decisions, such as leaving the car to walk in conditions that put
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them 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 egeercy plans and kits are
vulnerable to the lifethreatening effects of heavy snowstorms such as power outages, cold weather,
and inability to travel, communicate, obtain goodsr@ach their destinations. Heawgnow loads can

cause structural damage, pactilarly in areas where there are no building codes or where residents live
in 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 heatinghds by residents.

Winter Stormsand Climate Change

Historically, winter storms have had a large impact on public safety in Minneldkee frequency of
snowstormsand annual total snowfalincrease, as anticipated effects of Climate Change, the effects
on public safety will also increaderessures on energy use, reduced reliability of services, potential
outages and potential rise in househokehergycosts are major climate change risks to public health
that can occur from winter weather.

The numberof heavy snowfall years for the Midwest has fluctuated between 1900 and 2006. The
periods of 19061920 and 1960985 had numerous years with snowfall totals over th& pércentile.

In the pasthree decades, the number of heavy seasonal snowfall totals heen 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-¥@4ar linear trends based on decadal values
show that the upper Midwestdd statistically significant (1% level) upward linear trends in snowstorm
frequency from 1901 to 20Q&unkel, et al., 2013)

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, by as much as 10 inches. Higher snowfall levels can result in greater runoff potential during
spring snowmelt, and many watersheds in Minnesogév& shown more consistent measures of high
volume flows during spring, often at or above flood std§eeley M. , 2015)

Winter Storms and Electric@utages

The leading cause of electric outages in Minnesota du?ifigd to 2013 was weather/falling trees.
Between 2008 and 2013, the greatest number of electric outages in Minnesota occurred during the
month of March(U.S. Department of Energy, 2015)

Program Gaps anBeficiencies

AbovegoundPower Lineg A majority of the powe lines in the county are abogeound and subjecto
damage from ice storms, winand falling tree lnbs. Power lines that are abogmund are susceptible
to coming down during severe wiet storms, resulting in peer autages.

Backup Poweg Not all county anctity facilities have backup power in the event of a seweirger
storm that takes out power.

Communicationg Not allLake of the Woods County residents are signed up for our CodeRE&sgst
have NOAA weathr radiosMany people also do not use social media to folmw Facebook page to
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receive imporant messagesGaps in ARMERwersand cell phone coverage axiin some parts of the
county.

Radarz Weatherradar by boththe Grand Forks and Duluth Weath8ervice areas are not able to
properly read weather conditions in Lake of the Woods County duadar gapsand high leved of off
the ground reading.

Emergency Operations Cente©( z Lakeof the Woods County Emergency Management needs a
permanent estdlished EOC location that is set up, furnished, ready to go and large enough for use.

4.3.11 Soil ErosionLandslides

Erosion is the wearing away of land, such as the loss of a riverbank, beach, shoreline, or dune material.
It is measured as the rate of ainge in the position or displacement of a riverbank or shoreline over a
period of time. Shorterm erosion typically results from periodic natural events, such as flooding,
hurricanes, storm surges and windstorms, but may be intensified by human actilibag:term

erosion is a result of multiear impacts such as repetitive flooding, wave action, sea level rise, sediment
loss, subsidence and climate change. Death and injury are not typically associated with erosion;
however, major incidents of erosion, duas landslides, can destroy buildings and infrastruc(EEMA,
2013)

The movement of a mass of rock, debris, or earth down a slope by the force of gravity is considered a
landslide. They occur when the slope or soil dtgbchanges from stable to unstable, which may be
caused by earthquakes, storms, volcanic eruptions, erosion, fire, or additional hindaned

activities. Slopes greater than 10 degrees are more likely to slide, as are slopes where the height from
the top of the slope to its toe is greater than 40 feet. Slopes are also more likely to falil if vegetative
cover is low and/or soil water content is high. Potential impacts include environmental disturbance,
property and infrastructure damage, and injuries atdlities (Seeley M. , Minnesota Weather Almanac,
2015)

Soil Erosion/Landslidedistory in Lake of the Woods County
I AAT OAET ¢ O OEA |, Albdal Wawls MariademehiPlalk O #1 OT QU6 O
Erosion and sedimentation itctiies, watercourses, and wetlands has been a major concern for
Lake of the Woods County. The county has an extremely flat landscape that was ditched
AgOAT OEOGAT U ET OEA AAOI U Xi o060 &£ O ACOEAOI 600
county hae had little or no maintenance or Best Management Practices installed. Only two
ditches in the county assess benefits. In the Rapid River Watershed, historical straightening of the

river and several abandoned ditches contribute to increased flashithessatershed resulting
in increased erosion of streambanks.

[Iln 2002and 2014major flood eversteroded ditches, drainages, and shoreline while depositing
sediment in watercourses, impeding both drainage and navigability of waterways. Many of the
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resots located on tributaries to Lake of the Woods continually dredge to gain access to the
channel.

Lake of the Woods is a reservoir. Dams in International Falls and Kenora control the inflow and
outflow of water. Since 1916 the lake has been controlleghabampately 3 to 2.5 feet higher

than natural levels. Rainfall events, spring runoff, and controlled higher water levels may
significantly impact the erosion on lakeshore. The southern shore of Lake of the Woods including
Pine and Curry Islands has endunensive erosion and loss of shore(lreke of the Woods

Soil & Water Conservation District, 2015)

There is not much publicly available data on the specific locations of erosion evéhésdounty,
however, he MinnesotaBoard ofWater and Soil Resources (BW3Rintains adatasetof the
locations ofinstalled Best Management Practices (BMiPsthe county, whichprovidesinsight to the
erosion issues at thedecations. According tothese data,60 BMPs related to water esion have been
installed throughout Lake of the Wood3Sountysince 200465% of these BMPs apgojectsto stabilize
and protect stream banks and shorelines.

To detemine the probability of future landslides in Lake of the Woods Coumtyords of previoa
landslides irthe countyand the period in which they occurregle examined, and the relative frequency
of these events is calculated; however, because there are no records of landslidexgunty, the
relative frequency is Qer year. This relativerequency can be used iofer that the probability of

future landslidesn the countyis very low.

Soil Erosion/Landslidegulnerability

Human life and safety, structures, and infrastructure are all vulnerable to landslides. Slope failure and
erosion alomy streambanks and lakeshores put structures and properties at risk. ThougbMIER is
responsible for managing programs that help conserve, protect, and restore soil and surface water,
protection of those resources ultimately reduces property and strieduhreatened by flooding and
erosion.The vast majority of the BMPs implementedthre countyare located on properties with
residential and agricultural structure$he largest cluster dheseBMPs isn the 5-A Unorganized

Territory (22BMPs), whereearly all of the BMPareinstalled alonghe shoreline of Lake of the

Woods The Gudrid Unorganized Territory contaitiee secondnost BMPs inthe county(10BMPSs)

with the majority located near the RajnRiver

Soil Erosion/Landslidesnd Climate Change

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
7AOEET COIT CAI 171 CEOO $AOkngesinadgyithathdgetalobhore OEA Al E
OAET £ZA1 1 UT O x1 O1 A A oD APAilips,@014)0AA A 110 11T O0OA 1 AT AO
In Minnesota, the wettest days are getting wetter. This can contribute to increased erosion in many

locations dueo 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
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weather events when they previously may have been covered witfNadonal Climate Assessment

Development Advisory Committee, 2013)

I AAT OAET ¢ OI OEA woxi . AOEITTAI #I1Ei AOA 1 OOAOGOI AT O
erosion, damaging ecosystems and increasing delivery of sedimedtsubsequent loss of reservoir

Program Gaps anBeficiencies
No program gaps or deficiencies were identified.

4.3.12 ExtremeCold

Record temperature lows and arctiike wind chillscan cause coldelated illnesses such as frostbite

and hypothermia, the most lifehreatening cold weather danger. Hypothermia occurs when the core
body temperature drops below 96° F. Anyone exposed to severe cold without enough protection can
develop hyptohermia. 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, nose,
and other body parts left uncovered in cold temperatures.

Wind chll, defined as how cold people and animals feel when outside, is based on the rate of heat loss
from exposed skin caused by wind and cold. As wind increases it draws heat from the body, driving
down skin temperature and eventually the internal body tempera. To protect the public from

extreme coldthe NWSissues wind chill alerts (advisory, watch, or warning) dependmghe

expectation and severity of the cold weath@he NWSuses a Wind Chill Temperature IndE&xgure24)

to measure wind chill.

Figure24. NWS Wind Chill Temperature Index

Temperature (°F)

Wind (mph)

9
8
7
6
5
4
4
3

Frostbite Times I:‘ 30 minutes |:| 10 minutes I:I 5 minutes

Wind Chill (°F) =35.74 + 0.6215T - 35.75(V°'6) + 0.4275T(V°'9)
Where, T= Air Temperature (°F) V=Wind Speed (mph) Effective 11/01/01

SOURCERETRIEVED ORECEMBER, 2019,FROM THEWSHTTPS/ WWW.WEATHERBOV SAETYCOLBNIND-CHILECHARY.

Although no specific rule exists for determining when a wind chill becomes dange@fifsk- is used as
a general thresholdNWS, 2019)The NWS issues a wind chill warning when life threatening woid
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chill values are expected or occurring. The criteria for issuing official NWS wind chill warnings are set
locally.

"AAAOOA xET A AEEIT xAOTET CO AOA | éxpeimeked@ithhdA E /£ xE
OA@OOAT A A whioh Was nohd@pefdenton wintb warnthe public on severely cold nen

windy daysCriteria for the extreme cold warningvasset bcally, typically defined aambient

OAT BAOAOOOA -30°Gforak dxtAndell pefiddiof tilhp J Q EOO8Qqh 1T OAO A 1 AOC!
AOAA | J qChiu|Vvad, @aklOMzrtin, & Noe, 201%his experimental warningnly lasted one

season

ExtremeCold History irLake of the Woods County
Fiveweather stations in Lake of the Woods County repaaitly temperature data Table30shows the
percent of days eacstation reported a daily minimum ie B A O A &0 Bbktwéen 19812010

Table30. Extreme Cold Temperature Recording in Lake of the Woods County.

A F oA # of Daysin # of Days % of
3 OAOE #ofDays . ‘ 2 o of A ¢
Period of in 1981 19812010 Daily Min 0%@00/

Weather Weather Station

Station ID Record Station 4AT BC #1711 Ao

Repated Data Reported
Baudette USC(;:FC')gZNl%:SlS 12;?(;22? 10,957 9,713 111 1.14%
Jisst | usconoloszo | aansey | 0957 | 2228 | s | 251%
e | oy | S | hoss | saw | m | o
innesora | USROO0OMBAU| present | 10957 | 2773 15 | s
Noms DNR| USC00211250 | present | 10957 | 3262 2 | 1w

The lowestdaily minimum temperature recordechithe county is52° F, which occurred twice, first on
February 19, 1966, and again on January 6, 1968. Both occurrences were recorded at the Baudette 21
SSE station, located in the southeast corner of the coyMidwestem Regional Climate Center)

January is the coldest month in Lake of the Woods County, with an average daily minimum
temperature of-3.9°F(Midwestern Regional Climate Center)

Daily minimum temperatures mentioned abowi® not factor in wind chill. For this information we look
to the National Center for Environmental Information (NCEI) Stéwents Database, which records
©old/wind chiliand @xtreme cold/wind billdevents. While the actual temperature limits for these
events aralefined locally, in general a cold/winditt event is when temperatures (ambient or wind

AE E1 I-1% Ffaadfaredtreme cold/wind bill event is when temperatures (ambient or wind chill) are
I -35 F(NWS, 2018)The NCEI Ston Events Database has recorded 14 cold/wihdl@nd 32extreme
cold/wind dnill events affecting Lake of the Woods County side@uaryl 996
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Table31shows coldrelated events in Lake of the Woo@®unty as reported to the NCEI0Bm Events
Database sincéhe countyd &st HazardMitigation Plan (July 2033

Table31. ColdRelatedEvents in Lake of the Woods Cousiyce July 2013

Type

3/2/20D 7
3/3/2019

2/24/201%
2/25/2019

2/7/201%
2/8/2019

1/28/201%
1/31/2019

1/26/201%
1/27/2019

1/1/2019

12/31/2018

1/12/201&
1/13/2018

1/1/2018

12/29/2017
12/31/2017

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

Surface high pressure built into eastern Montana and western South Dakota ¢
the morning of Sunday, March 3rd. This kept a decent pressure gradient over
eastern North Dakota and the northwest quarter of Minnesota, vahied to
steady westnorthwest winds of 10 to 20 mph, from the 2nd into the 3rd. A frig
air mass had settled over the area as well, with morning lows on the 3rd gene
from 15 below to 25 below zero. Combined with the steady winds, wind chills
dippedto the 40s below zero. The coldest wind chill was Fosston and Dilwortt
46 below zero.

Northwest winds at 5 to 15 mph combined with temperatures as cold as 20 b¢
to 30 below zero to cause wind chills4éf below to 45 below zero.

Surface high pressure built into western North Dakota during the early mornir
hours of February 8th. Steady northwest winds of 15 to 25 mph combined wit
temperatures mainly in the 20below zero to produce wind chills of 40 below tc
60 below zero.

A fairly rare multiday wind chill warning was issued for eastern North Dakota i
the northwest quarter of Minnesota. Morning temperatures the 29th ranged
from 15 below to 25 below zero, while afternoon temperatures ranged in the -
below zero. On the 30th, morning temperatures ranged in the 30s below zero
while afternoon temperatures ranged from the teens below to 20s below zero
Finally,on the morning of the 31st, temperatures ranged in the 20s below to Ic
40s below zero. Combined with wind speeds of 5 to 15 mph, wind chill values
ranged from 40 below to 65 below zero.

Frigid surface high gssure built into the area from southern Canada.
Temperatures in the teens below to mid 30s below zero combined with wind
speeds of 5 to 15 mph to produce wind chills of 40 below to 60 below zero.
Frigid surface high presse built into the area during the early morning hours o
January first. Combined with winds of 5 to 15 mph, wind chills dipped to 40 be
to 50 below zero.

Surface high pressure built into the region the night of Det@m31st. Wind
speeds of 5 to 15 mph, combined with temperatures of 10 below to 20 below
zero, produced wind chills of 40 below to 50 below zero.

Surface high pressure settled over the Northern Plains, rezylith clear skies anc
fairly low winds. Temperatures on the morning of the 13th dipped to 20 below
30 below zero in most areas.

This event began on Friday, December 29, 2017. A frigid air mass dropped
southward out of @nada, bringing some of the coldest air of the year. The
morning of December 31, 2017 was the coldest, with many stations getting dc
to 25 below to 35 below zero. The coldest wind chill readings dipped to aroun
below zero.

A frigid air mass dropped southward out of Canada, bringing some of the colc
air of the year. The morning of the 31st was the coldest, with many stations
getting down to 25 below to 35 below zero. The coldest wind chill readings
dipped to around 55 below zero.
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Type

12/24/2017
12/26/2017

12/17/201@
12/18/2016

1/16/201¢&
1/17/2016

2/21/201%
2/22/2015

1/6/201%
1/7/2015

1/3/201%
1/5/2015

3/1/201%
3/2/2014

2/28/2014

2/26/2014
2/27/2014

1/26/2147
1/28/2014

1/22/201%&
1/23/2014

1/4/2014
1/7/2014

12/28/201%
12/29/2013

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

A frigid air mass settled over the Northern Plains, with morning lows on the 2!
ranging from 10 below to 25 below zero. On the morning of the 26th,
temperatures ranged from3 below to 30 below zero. Winds throughout the
period ranged from 5 to 15 mph, which resulted in wind chill values from 40 b
to 45 below zero at times.

The coldest temperatures were recorded on Sundaymiag (the 18th), when
most sites reported 20 below to 30 below zero minimum temperatures. When
combined with steady winds of 5 to 15 mph, wind chill readings ranged from ¢
below to 50 below zero.

During theevening of the 16th into the morning of the 17th, temperatures
dropped to the 20 below to 35 below zero range across the entire area. Comt
with steady winds of 5 to 10 mph, wind chill readings dipped into the 40 belov
50 below zero range again.

Temperatures fell to the twenties below zero by the morning of the 22nd alon:
with steady northwest winds. Wind chill readings generally ranged in the 40
below to 50 below zero range.

Dangerously cold wind chills settled over the area once again, ranging from 4
below to 45 below zero at times.

As the blizzard event on January 3rd ended, the concern quickly shifted to
dangerotsly cold wind chills. From the afternoon of the 3rd through the mornir
of the 5th, wind chill readings dipped to 40 below to 50 below zero.

A very cold air mass settled over the region, with morning lows origie
generally in the 20s below zero. Highs on the 1st only managed to rise to arol
10 below zero. New record low maximum temperatures were set at Fargo ant
Grand Forks for the 1st. As high pressure drifted into southern Minnesota on
morning of the 2xd, temperatures once again dropped into the teens and 20s
below zero. Steady northwest winds combined with these very cold
temperatures to produce wind chill readings from 40 below to 55 below zero.
A very cold air massettled over the region. Steady northwest winds combined
with subzero temperatures to create wind chills from 40 below to 55 below ze
The dangerously cold conditions continued through March 2.

Wind chill tenperatures dropped into the 40 below to 50 below zero range.
Morning lows on the 27th generally ranged in the 20s below zero. A six year (
girl was found dead from exposure outside an apartment complex in Bemid;ji
early on the morning of the 27th.

Arctic air pushed into the Northern Plains behind the latest blizzard. Morning
lows dropped to the 20s below zero with daytime highs mainly in the single di
below zero. Wind chill values generally ranged fronbéfbw to 50 below zero.

Wind chill readings dropped to 40 below to 50 below zero over eastern North
Dakota and the northwest quarter of Minnesota.

An arctic air mas settled over the Northern Plains bringing well below normal
temperatures with it. Daytime highs generally ranged in the teens below zero
with lows in the 20s below to 30s below zero. With steady winds, wind chill
temperatures dipped into the 40s below &9s below zero. The Minnesota
Governor ordered all schools closed on Monday the 6th as a precaution.

Frigid air settled over the area resulting in wind chill temperatures from 40 bel
to 55 below zero.
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Saurce:(NOAA NCEI)
To determine theprobability of future coldrelated events in Lake of the Woods County, records of

previous Cold/Wind Chéind Extreme Cold/Wind Chélentsin the countywere summed and divided

by the datas® 83 O DAOET A 1 £ OA ATréabive frequeiiepddf @lda@d eidnts OEA AT T O/
Lake of the Woods County. Based @tords in the NCEI Storm Events Datab#s®ugh April of 2019

the relative frequency ofold-related storm events ithe countyistwo per year. This relative frequency

can be used to infer the probability of these events occurring in the future.

Vulnerability
Extreme cold temperatures affect the county nearly every year. The amount of snow and ice, number of
blizzard conditionsand days of suizero temperatures each year are unpredictable.

Within Lake of the Woo&ounty the risk of extreme cold does not vary geographically. Citizens living in
climates such as these must always be prepared for situations that put their livesparpy at risk. It is

not always the depth of the cold, but an unprepared individual with a vehicle breakdown or lack of a
personal winter safety kit that are at risk. Rural citizens not connected to city gas lines are more
vulneralle to issues with extremcold.

ExtremeColdand Climate Change

'l OET OCE A1 Ei AOA OAOAAOAE ET AEAAOAO OEAO -ETTAOGIO
coldest days of winter are now warmer than we have ever reco(N€EI, 2018)cold tenperatures

EAOA Al xAuO AAAT A PAOO T &£ -ET1AO0I OA8O Al EIi AOGA Al
extreme precipitation or storm events such as ice storms as the climate changes could lead to a higher

risk of residents being exposed to cokhtperatures during power outages or other stomeiated

hazards during extreme cold.

ProgramGaps and Deficiencies

Mass Care Shelter Facilitidsake of the Wood€ounty Emergency Management is working with the
Red Cross to get additional local shelteestidied andto identify hotels that are willing to honor
emergency shelter rates as an option for impacted residents

Generators for Backup Power to Shelter Faciitied all designated sheltdiacilities have generator
backup power to provide heat there is a loss of power.
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Section 5z Mitigation Strategy

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 §yes to

assist with recovery, and to build disastessistant communities. Mitigation actions and projects

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

should be an ongoing process adapting overAim 01T AAAT I 1 1T AAOGA A AT 11 61 EQUG (

5.1 Community Capability Assessmens

The capability assessment identifies current activities used to mitigate hazards. The capability
assessment identifies the policies,g@ations, procedures, progranmand projects hat contribute to

the lessening of disaster damages. The assessment also provides an evaluation of these capabilities to
determine whether the activities can be improved in order to more effectively reduce the impact of
future hazards. The following sectis identify existing plans and mitigation capabilgivithin all of the
communities:

1 AppendixZ Lists the plans and programs in placeLiake of the Wood€ounty as related to

hazard mitigation.
1 Appendix KAs part of theLake of the Wood€ounty MHMP pdate,the county; its cities, and
Ol xT OEEPO xAOA AOGEAA O DPAOOEAEDPAOA EIT EEIITEIC
(LMCA) form to report on their current mitigation capabilities and program gaps. Appendix K
lists the LMCA reports gatheredflLake of the Wood€ounty.

5.1.1 National Flood Insurance Program (NFIP)

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

Table32below shows which jurisdictions irake of the Wods County patrticipate in the National Flood
Insurance Program (NFIPhe city of Williams does not participate in the NFIP, despite it having FEMA
mapped high risk areas.
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Table32. NFIP Participation inLake of the Wood3ounty

Community Name Participation in the National Flood Insurance Program Initial
(NFIP)? FIRM Date

Lake of the Woods o, icinating in NFIP FEMA Mapped High Rigkreas = 9/5/1990

County
Baudette Participating in NFIP FEMA Mapped High Rigkreas | 9/5/1990
Williams Not Participating in NFIP | FEMA Mapped High Rigkeas

Source: MN DNR, February 2019

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

$1,000 or more in any rollingd-year period. Property ownerg@ asked to consider mitigation activities

OOAE AO AANOEOEOEI T h OAITAAOGETTh 1O Al AOGAGEI T h Al
properties strategy is to eliminate or reduce the damage to property and the disruption to life caused

by repeated fboding of the same properties. Propgrowners are notified of their status by FEMA.

Lake of the Wood€ountydoes not have any repetitive loss properties

NopropertiesA OA A1 AOOEZAZEAA AO 035 GRLObdpetyishidieEa36O0A |, 1 006
reddential property that is covered under an NFIP flood insurance policy and:

f That has at leasour 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 lasttwo separate claims payments (building payments only) have been made
with the cumulative amount of the building portion of such claims exceeding the market value
of the building.

1 For both and (b) above, at leasto of the referenced claims must hawecurred within any 1.0
year period, and must be greater than 10 days apart.

For more on the areas that flood repeatediyLiake of the Wood€ounty, seeSection 4.41Flooding

5.1.2 Plans andOrdinances

Lake of the Wood€ounty and its incorporated commitres have a number of plans and ordinances in
place to ensure the safety of residentschtine effective operation of communitiesncluding a Zoning
Ordinance Floodplain Ordinance, Emergency Operations Plaantinuity of Operation$’lan,and
WaterManagementPlan In Section 4.4 of this platdézard Profiles) review of the plans and

programs in place was included as relateceach of the hazards addressed in the pl&ae Appendix J
for a list of all plans and programs irapé inLake of the Wood€ounty, and Appendix K for the local
mitigation capabilities assessment reports.

5.1.3 Plans and Programs in Place to Address Natural Hazards

Lake of the Woods County has numerous plans and programs in place to address natural hazards from
warning to respose. 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 prograosige@tevant to is
highlighted.

Page P8



Summer Storms Winter Storms Floods Extreme Temps Wildfire
Emergency Operations Plahake of the Woods County maintains altthazards Emergency
Operations Plan which details key emergency management functions (i.e. public information and
warning, evacuation, mass care shelteriedg.) that may be necessary in advance of, during and
following hazard events that pose risk to life safetyis intended to assist key county/city officials and
emergency organizations to carry out their responsibilities for the protection of lifepaogerty under

a wide range of emergency condition$his includes events such as severe summer and winter storm
events, extreme temperatures, flooding and wildfire.

Summer Storms Winter Storms Floods Extreme Temps Dam Failure Wildfire

Public Warning and Notificatien the event of emergencies or hazardous conditions that require

timely and targeted communication to the public, Lake of the Woods County utilizes the CodeRED
emergency notification system, Lake of the Woods County Egeecy Management Facebook page,

and local news media. Lake of the Woods County promotes the use of NOAA weather radios by critical
facilities and the public to receive information broadcast from M&/S Local newspaper, online news
radio stations assistith sharing public information. The CodeRED database and can send messages to
all landlines in the county, and many residents are subscribed to multiple means of CodeRED contact.

Summer Storms Winter Storms

Backup Poweg Generator backup power is in place for the Lake of the Woods County

#1 OOOEI OOAh *AEI h 3EAOCEAEASO | £ZEZEAA AT A $EODPAOD
Summer Storms Winter Storms Extreme Temps

Closing PolicyLakeof the Woods County has a policy in place for the emergency closing of County
Government Offices in place in the event of severe winter weathkkischool districts withirthe county

have a school closing policy and communication plan in place to rgitifyents and staff in the event of

closings due to severe weather or extreme temperatures.

Winter Storms
Snow Remova Lake of the Woods County and its cities complete the snow reahamd disperse

sand/salt as needed on all, county, city and township roads. MnDOT removes the snow from State
Highway 11 and 72 as well as disperses salt/sand as needed.

Summer Storms Winter Storms

Severe Weather Awareness Wegkake of the Woods County helps promote and participatethéen

NWS5 O O3AOAOA 7AAOEAO ! xAOAT AOGO O AA A OFE A AN ADIA | BAE
7AAES ET .1 OA Eadhweekdnd dvént seeksitaledate residents on the dangers of

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

Summer Storms Winter Storms Floods Extreme Temps

Shelter Plans & Facilitie& wildfire, ®vere storm, period of extreme heat/cold coupled with
a major power outage may require emergency sheltering for those in need. Lake of the
Woods County will work with both the American Red Cross and the facilities that are
identified in the event of needig to activate shelters. Lake of the Woods County has a
Sheltering and Pet Sheltering Plan in place.

Summer Storms Floods

SKYWARN PrograpLake of the Woods County offers SKYWARN trairdngan annual basis to local
fire and law enforcement and local residents that wish to be trained as volunteers. SkyWarn Spotters
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help to keep their local communities safe by providing timely and accurate reports of severe weather to
their localNWSoffice.

Summer Storms

MDH Requirements for Manufactured Home Pallege of the Woods County Emergency Management

x| OEO xEOE OEA 1T xTA0OO 1T £ 1 Al O £A AidexBuhtytdcendurd DAOEO
that they are meeting Minnesota Department of Health (MDH) requirements in posting storm shelters

and evacuation plans.

Floods
Water Plan The curren Lake of the Woods County Comprehensive Local Water Plan identifies the

major water resources, related programs, and infrastructure withim county. Strategies adopted as a

part of the plan address issues that threaten the quality and/or qualitpe@tountyd © OOOAAAA AT A
groundwater resources. The plan is developed and administered by the Lake of the Woods County Land
and Water Planning Office.

Floods

Floodplain & ShorelanOrdinanceg Lake of the Woods County Land and Water Planning Office
administersland use and zoning ordinances for rural and unincorporated portions of Lake of the Woods
County, including for floodplains and shoreland. The department also providesnitation and

support for environmental health issues that may impact water quality after flooding occurs. Lake of

the Woods County Zoning Ordinance Article 9 addresses Shoreland Management Regulations including
building regulations to mitigate against floaadg during highwater elevation (for structures along

lakes, ponds, flowages, rivers, and streams).

Floods
Stormwater Managemer@rdinance & Pland_ake of the Woods Coun®oning Ordinance Article 9

addresses Stormwater Management ftive county;

Floods
Floodplain MappingLake of the Woods County Management Information Systems Department

maintains the floodplain maps for the county.

Floods

Lake of the Woods County Highway Departm@&hie Highway Department is responsible for the
efficient planning, design, consiction and maintenance of the Lake of the Woods County highway
system, which comprises 575 miles of roadways and 120 bridges. To accomplish this, the Highway
Department secures funding from Federal, State and local resources.

Floods Erosion

Lake of the Woods County Transportation ImprovementHlaa Lake of the WoodSounty Public
Works Departmentdevelops and maintains ayear transportation improvement plan which
prioritizes and details the improvement projects for implementation for roads, culverts, bridges,
sidewalks, and more.

Wildfire
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Local Fire DepartmentsThere are three fire departments loaad in Lake of the Woods County. Each
department is responsible for wildfires within their department boundaries; however, they often work
together on larger fires, including wildfires.

Wildfire
Mutual Aid AgreementsAll of the fire departments in Lake of the Woods County have mutual aid

agreements with each contiguous department that borders their respective fire district. Written mutual
aid agreements are on file with eachycitCrossBorder wildfire agreements are in place with the

Ministry of Natural Resources in Ontario Canada that share shores with Rainy River and Lake of the
Woods.

Wildfire
Lakeof the Woods County Community Wildfire Protection (&&PP The Lake of the Woods County

Community Wildfire Protection Plan Is in process and will have two objectines, it identifies and
prioritizes Wildland/Urban Interface areas within Lakelaf Woods County (including federal and
nonfederal lands) for hazardous fuels reduction treatments and recommends methods for achieving
hazardous fuels reductionSecond the plan will outline measures for reducing fire danger to
structures throughout Lak of the Woods County aisk communities.

Wildfire
Lake of the Woods County NWA Community Wildfire Protectio(NM&RCWPP)The Lake of the

Woods County NWA Community Wilddi Protection Plan has two objectiveSirst, it identifies and
prioritizes Wildland/Urban Interface areas within Northwest Angle (including federal and nonfederal
lands) for hazardous fuels reduction treatments and recommends methods for achieving hagardo

fuels reductionsSecond the plan outlines measures for reducing fire danger to structures throughout
Lake of the Woods County atsk communitiesThis NWA plan addresses issues such as fire response,
community preparedness, structure and infrastruatyprotection and mitigation measures for

potential wildland fire fuel hazards. In development of the Lake of the Woods County NWACWPP
communities discussed and refined priorities for protecting life, property, and critical infrastructure
within the county.TheLake of the Woods County NWACWPP is updated on an annual basis, as well as
the tracking and implementation of wildfire mitigation projects.

Wildfire
MN DNR Information anddiningz The MN DNR maintains current stateide map information on

seasonal wildfire risks. Firefighters in Lake of the Woods County are encouraged to participate in
annual wildfire training classes offered by the DNR Forestry Department. Lake of tloel$\@ounty
has an Emergency Evacuation Plan that is used for wildfire events and other events requiring
evacuation.

Wildfire
Burning Permits/RestrictiopdN DNR Forestry issseburning permits when they available and issues

burning restrictions when necessary.

Wildfire
Fire Prevention WeglEire Prevention Week is held annually each October. Mustipartments

participate and provide an opportunity for local residents to learn fire safety with open houses. In
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addition to fire departments going to our schools to educate our youth, our local media also assists in
sharing fire safety information tthe public.

Drought
Lake of the Woods County Water ManagementzPlaeLake of the Woods County Soil and Water

Conservation District (SWCD) develops and maintains a Water Manegt Plan. The current Lake of
the Woods County Water Management plan was adoptedh®y/countyBoard of Commissioners in
2010.

Drought Wildfire
Public AwarenesgIn the event of droght conditions, Lake of the Woods County Emergency

Management works in concert with the MN DNR and U.S. Forest Service to raise public awareness of
the dry conditions and increased danger of wildfire.

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

Lake of the Woods County Soil and Water Conservation Ristnietlake of the Woods Soil & Water
Conservation District (Lake of the Woods SWCD) is a local agency that provides access to natural
resource management and conservation services. In eoajon with local, state, and federal agencies,

the SWCD provides technical, financial, and educational assistance to address natural resource
concerns. Assistance is available to all taxpayers and land users within the borders of Lake of the Woods
County. SWCD technicians can review landowner plans for roads, building sites, and vegetation. They
can advise on restoration of damaged areas and recommend specific best management practices to
manage stormwater and prevent erosion and soil I&sil and Waters allocated money each year to

assist landowners in implementing conservation projects. Examples of eligible projects include erosion
and sediment control, rain gardens, and shoreland restoration.

5.2 Mitigation Goals

In Section 4.0 of this plan, the kimssessment identifielake of the Wood€ounty as prone to a
number of natural hazards. Treteeringcommittee members understand that although hazards
cannot be eliminated altogethet,ake of the Wood€ounty can work toward building disaster
resistantcommunities.

The goals and strategies being developed for the 2019 Minnesota State Hazard Mitigation Plan for
natural hazards were adopted fose in theLake of the Wood€ounty PlanTable33. This framework
will allow for integration of the mitigation actions that are listed bgke of the Wood€ounty and its
jurisdictions into the state plan. The state will then be able to develop a statewide strategy that will
benefit all of Minnesota.
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Table33. Goals that will be used in the 2019 Minnesota State Hazard Mitigation Plan

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

Wildfire Goal: Reduce deaths, injuries, property loss, natural resource and
economic disruption due to wildfire (forest, prairie, grass, and peat bogs).
Windstorms Goal:Reduce deaths, injuries, property loss, and economic
disruption due to windstorms.

Severe Winter $orms Goal: Reduce deaths, injuries, property loss, and
economic disruption due to severe winter storms (blizzard, ice, and ice storm)
Lightning Goal: Reduce deaths, injuries, property losses, loss of services, anc
economic disruption due to lightning.

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

Drought Goal: Reduce economic loss and environmental impacts due to drou:
Extreme Heat Goal Reduce deaths, injuries, and economic disruption due to
extremeheat.

Extreme Cold GoalReduce deaths, injuries, property loss, and economic
disruption due to extreme cold.

Landslide/Erosion GoalReduce deaths, injuries, property loss, and economic
disruption due tdandslides/erosion

5.3 Mitigation Action and Project Strategies

The mitigation actions in this plan are summarized intmdin strategytypes,as described in the FEMA
publicationsLocal Mitigation Planning Handbo@013) andJitigation Ideas: A Resource for Reducing
Risk to Natural Hazard2013)Also included are the new FEMA Climate Resilient Mitigation Actions
(CRMA) released in 2016linnesota HSEM recommends the use of these mitigation strategies to be in
alignment with the state plan and those recommended by FEMAifth strategy type was dermined

by Minnesota HSEM for use within the staféhey are listedn Table34below:

Table34. Mitigation Strategiesand Action Types

Mitigation o T .

Local Plans and authorities, policies, or codes, that influence
the way land and buildings are developed ar

Regulations

These actions include government

built.
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Comprehensive plans

Land use ordinances

Planning andzoning

Building codes and enforcenmé
Floodplain ordinance

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

Stormwater management
regulations and master plans



Mitigation o L .

Structure and
Infrastructure
Projects

Natural
Systems
Protection

Education and
Awareness
Programs

Mitigation
Preparedness
and Response

These actions involve modifying existing
structures and infrastructure to protect them
from a hazard or remove them from a hazar
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 manmae structures to reduce the
impact of hazards.

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

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

These are actions to inform and educate
citizens, elected officials, and property
owners about hazards and potential ways to
mitigate them. These actions may also
include participation in national programs,
such as StormReady or Firewise
Communities. Although this type of
mitigation reduces risk less directly than
structural projects or reglation, it is an
important foundation. A greater
understanding and awareness of hazards ar
risk among local officials, stakeholders, and
the public is more likely to lead to direct
actions.

This is a State of Minnesota mitigation
strategy withthe intent of covering
preparation and actions that protect life and
property during a natural disaster.

=
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Acquisitions and elevations of
structures in flood prone areas
Utility undergrounding

Structural retrofits

Floodwalls and retaining walls
Detention and retention structures
Culverts

Safe rooms

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

Radio or television spots
Websites with maps and
information

Real estate disclosure
Presentations to school groups or
neighborhood organizations
Mailings to residents in hazard
prone areas.

StormReady

Firewise Communities

Emergency operations plan
Flood fight plans and
preparedness

Dam emergency action plans
Warning

Backup power

Emergency capabilities

In the review andliscussion of selected mitigation strategies and actions, steering committee
members andhe publicwere asked to consider the ranking of mitigation actions by pridiaty
implementation. Table35provides criteia that were taken into consideration in the process.
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5.3.1 Hazard Mitigation Actions

Lake of the Wood€ounty and its included municipalities share a common Mdlizard Mitigation

Plan and worked closely to develop litocal leaders work together witthe Lake of the Wood€ounty
Emergency Managment Directorto assure that the hazards and mitigation actions included in this
plan are accurate and addressed in thaiisdictions. The jurisdictions responsible for each actos
Bertha, Browerville, Burtim, Clarissa, Eagle Bend, Grey Eagle, Hewitt, Long Prairie, Osakis, Staples,
Swanville West UniomandLake of the Wood€ounty.

AppendixG contains separate mitigation action tables for each jurisdiction. Each of these mitigation
action charts detail thdnazard, the mitigatiorstrategy andaction to address it, the priority ranking for
implementation (High PriorityModerate Priority; Low PriorityseeTable35), its current stage of
implementation, the timeframe ér implementation going forward, the jurisdictions who have
identified they will work to implement the action, the responsible parties to carry through with
implementation, and comments on how the plan will be implemented through existing planning
mechanisns andpotential funding to make implementation happen.

Table35. Criteria for Mitigation Action Priority Ranking

Methods for reducing risk from the hazard are technically reliable.

The County has gerience in implementing mitigation measures.

Mitigation measures are eligible under federal grant programs.

There are multiple mitigation measures for the hazard.

The mitigation measure are known to be cost effective.

The mitigation measures protect livesd property for a long period of time, or are

permanent risk reduction solutions.

Mitigation methods are established.

The County has limited experience with the kinds of measures that may be appropria

mitigate the hazard.

Some miigation 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 reasonable periotiro.

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 technical knowledge tfiem.

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 have not been proven cost effective and are likddg teery
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.

High
Priority

= =4 -4 -8 A -9

= =

Moderate
Priority

=a =4 —a —a -9

Low
Priority

= =
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Mitigation actions that have been completed or deleted from thel2Qake of the Wood€ounty Multi
Hazard Mitigation Plan are identified and reported on in Appendix H. Completed and deleted
mitigation actions are not carried over into the updated mitigation action chart.

In addition to ranking the hazard itigation actions the steeringcommittee also rejrts on the status
of the mitigation action.Completedand deletedmitigation actions are denoted in Appendik
Ongoing mitigation actions from the initial review were incorporated into annual reviews by the
mitigation team. The status designations are:

1 Newz New actions that have been identified since the last plan
1 Ongoingz Actions from the last plan that require continuing application
1 In Progresg Actions from the last plan that are currently being acted upon

The mitigation types are defined as follows

Local Planning and Regulations

Structure and Infrastructure Projects

Natural Systems Protection

Education and Awareness Programs

Mitigation Preparedness and Response Support

=A =4 =4 4 =4

TheLake of the Wood€ounty Master Mitigation Action Chart is providedTiable36.
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Table36. Lake of the Wood3Sounty Master Mitigation Action Chart (208-2022)

LAKE OF THE WOODS COUNTY Mitigation Action Chart

Al 8/ c /.0 | E | F/ G | _H . | . | K__

Reduces Risk

L to New / . . Commentson Implementation, .
# Hazard I\g:lrg?:on Mitigation Action Existing Status  Priority Expe;;er:]jeTlme Reslfonsmle Administration & Integration ioszl.ble
oy Buildings or arty into Local Planning Mechanisms unaing
Infrastructure
4EA ,/147 3EAOEA
Website has an LOTW Emergenc
Management Program page that
EMERGENCY NOTIFICATION LOTWEM provides information on
: Conduct public outreach to (Lake of the | CodeRED and a link for residsnt
Education & | . . . . .
All- Awareness = Ncrease awareness of and sigr n/a On- High 20202025 Woods to sign up. We will continue to County
Hazards =~ O0b £ O OE BerRED O going 9 County promote residents to sign up for | funding
rograms e
Emergency Notification Emergency | the system through oucounty
System. Mgmt.) SEAOEEAS O xAAOE
countyFacebook page, as well as
through local media and during
events or presentations.
LOTW Emergency Bhagement
EOP UPDATES OPAAOAO OE MazartisC
P Update the Lake of the Woods EOP on an annual basis. The EC
Mitigation . .
All- Preparedness County Emergency Operations on undergoes an annual cyclical Count
Plan (EOP) to ensure it n/a . High 20202025 LOTW-EM review process that includes nty
Hazards | & Response . going . funding
Support adequately details the needed review by the County Board,
steps to respond to all potential HSEM Region 3 Regional Progra
hazards. #1171 OAET AGT O AT A

HSEM Region 3.



LAKE OF THE WOODS COUNTY Mitigation Action Chart

A8/ c . 0 | _E | F G | .+ | | J | K_|

Reduces Risk

L to New / . : Commentson Implementation, "
#  Hazard '\g::g?élon Mitigation Action Existing Status  Priority Expefcr;;?]cqjeTlme Resg)onsmle Administration & Integration Eoszl_ble
oy Buildings or arty into Local Planning Mechanisms unding
Infrastructure
LOTW Emergency Management
DAOOEAEDPAOAO EI
(AUAOA | xAOAT AC
PUBLIC EDUCATION & I\TIovem_l_)er qach year arjdhth‘e .
AWARENESS .LOTWEM 03'&950’{& \7'§‘AQAEAC
Severe Provide education and incord. with 7 AAE6 EAT A ET !
Winter Education & . Lake of the | Information is shared with the
3 & Awareness = AWareness on severe winter, n/a O.n- High 20202025 Woods public via our website, social COU.”W
Summer Programs spring and summer storms to going Mahnomen | media pages, classroom training funding
Storms residents and V|S||torsda;nd i Public and local media sources. The
g:ggo;engersona ag amily Health LOTWEM website provides
gency preparedness. website links on personal
planning, school plans and
business planning for
emergencies.
GENERATOR BACKUP Generator backup power is ip
POWER plqce fqr t’he Cogrthouse, Jall,, .
Se_vere Mitigation Identify Lake of the Woods 3EAO -E E/EC O [ AE/EE A Cou_nty
Winter Preparedness| County critical buildings and On- county will work to purchase and - funding,
4 & - n/a . High 20202025 LOTWEM install generators for other Other
Summer & Response | facilities that do not have going buildings or infrastructure as fundin
Support backup power and obtain ng . 9
Storms funding allows. Outside gra TBD

appropriate generators to

install at those locatias. funding may be necessary to

acquire needed generators.
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LAKE OF THE WOODS COUNTY

Mitigation Action Chart

A8/ c . 0 | _E | F G | .+ | | J | K_|

Reduces Risk

# Hazard

Severe
Winter
5 &
Summer
Storms

Severe
Winter
6 &
Summer
Storms

Mitigation
Strategy

Mitigation
Preparedness
& Response
Support

Structure &
Infrastructure
Projects

to New /
Mitigation Action Existing Status
Buildings or
Infrastructure
NOAA WEATHER RADIOS
Promote the use of NOAA
weather radios by County staff,
community fecilities (i.e., On-
: n/a .
schools, nursing homes) and by going
local residents to receive sever
weather alerts from the
National Weather Service.
BURY/STRENGTHEN
POWERLINES
Work with rural & municipal
electrical coops to identify Yes g
where it is feasible and cost (Power System .
effectiveto bury or strengthen | Infrastructure) going

powerlines to mitigate against
power line failure and
implement measures.

Priority

Mod.

High
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Expected Time Responsible
frame Party

20202025 LOTW-EM

LOTWEM,
LOTW Hwy.
Dept in
cord. with
utility
provides

20202025

Commentson Implementation,

- . . Possibl
Administration & Integration Foszl_b €
into Local Planning Mechanisms unding
This is an ongoing effort of the
LOTW Emergency Management
program. We continue to
promote the use of NOAA
weather radios in schools,
facilities that house vulnerable
. : County
populations (such as hospitals ar .
. - funding
nursing homes), county buildings
and by the public. We promote
use of these radios in advance of
and during our severe weather
months and alsaluring the NWS
severe weather awareness week
LOTW Emergency Management
ar_1d the Hwy. Dept_,rl_ co_n!unctlon Rural or
with our local municipalities and Municipal
electrical cooperatives will Coo
continue address upgrades as op
. - funding,
needed and as feasible. During FEMA
severe weather events such as ic
. ; . HMA
storms, blizzards and high wind Grant
events, many power lines and an
funding

poles can be damaged or
destroyed.



LAKE OF THE WOODS COUNTY

Mitigation Action Chart

A8/ c . 0 | _E | F G | .+ | | J | K_|

Reduces Risk

# Hazard

Severe
Winter
7 &
Summer
Storms

Severe
Winter
8 &
Summer
Storms

Severe
Winter
9 &
Summer
Storms

Mitigation
Strategy

Natural
Systems
Protection

Mitigation
Preparedness
& Response
Support

Mitigation
Preparedness
& Response
Support

to New /
Mitigation Action Existing Status
Buildings or
Infrastructure
TREE MANAGEMENT
Conduct tree trimming or Ye
. . S
removal of trees in the right of
(Power System| On-
way of county roads to reduce .
. Infrastructure | going
risk of road blockageand
: and Roads)
downed powerlines due to
falling limbs.
RADAR TOWER COVERAGE
Work with the National
Weather Service to improve n/a New
radar coverage for LOTW
County.
CELL PHONE COVERAGE
Encourage cell phone carriers t
improve coverage on the Lake n/a New

of the Woods, taking advantage
of already existing towers.

Priority Expected Time Responsible

frame Party
LOTW Hwy.
Dept. /
Mod. 20202025 Utility
Providers
High 2020205 LOTW-EM
High 20202025 LOTW-EM
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Commentson Implementation,
Administration & Integration
into Local Planning Mechanisms

Possible
Funding

This is an ongoing part of the of
the LOTW Hwy. Dept
maintenance of county roads anc
vegetation within thecounty
right-of-way. Our electrical
providers within the county also
manage vegetation near the
powerlines that they own and
maintain. Trees are trimmed or
removed as deemed necessary t
reduce risk of falling on roads or
powerlines due to high wind, ice
or snow buildup.

Weather radar by both the Grand
Forks and Duluth NWS areas are
not able to read weather
conditions due to radar gaps and
high level of offthe-ground
reading. The LOTWEM Director
will continue to encourage the
NWS to address improved radar
coverage for our county.

County
funding,
Electrical

Coop
funding

NWS
funding

Gaps in cell phone coverage exis
in parts of the county, which
prohibits the public being able to
receive CodeRED notifications.
The LOTWEM Director will
continue to encourage cell phone
providers to address improved
tower coveage for our county.

Cell
Provider
funding



LAKE OF THE WOODS COUNTY Mitigation Action Chart

A8/ c . 0 | _E | F G | .+ | | J | K_|

Reduces Risk

L to New / . : Commentson Implementation, "
#  Hazard l\gzlrg?:on Mitigation Action Existing Status  Priority Expef(;;?]cqjeTlme Resg)onsmle Administration & Integration Eoszl_ble
oy Buildings or arty into Local Planning Mechanisms unding
Infrastructure
OUTREACH TO RESORTS The LOTWEM Director
Severe s Work with Resort Owners to maintains good relationships with
Winter Mitigation provide guidance on severe Iocal_ resor_t_owr_lers and_works to
10 g  Freparedness o ther awareness and nia O 1 high 20202025 | LOTWEM | Provide critical information County
Summer & Response emergency preparedness for going regarding severe weather and funding
Storms Support their facilities and visitor steps they can take for .
services preparedness to protedheir
) visitors and facilities.
SKYWARN TRAINING LOTW—I_EM Director works with
o Continue to offer annual the National Weather Service on
Severe | Mitigation o v \WARN training to local fire LoTweM | 2nannualbasis tooffer County,
11 Summer | Preparedness & law departments and the n/a On- Mod 20202025 in cord. with SKYWARN training to local fire funding,
Storms /| & Response ublic. and utilize our Lake of going ' NWS ' and law enforcement as wellastt  NWS
Tornado Support ItOhe W’oods County storm community members wishing to funding
spotter network become volunteer Storm
' Spotters.
The LOTW EM Director will seek
to apply for funding from outside
WARNING SIRENS grant sources (such as USDA
Install new outdoor warning Rural Development or FEMA County
Severe Mitigation sirens in key areas where siren HMA 5% InitiaFive funding) to funding,
12 Summer | Preparedness purrently are not locad (this n/a New High 20202025 LOTW.EM purcr_lase _and install outdop_r USDA
Storms /| & Response | includes Lake of the Woods warning sirens for these critical
- - Rural Dev.
Tornado Support School in Baudette, the areas where there is no current Grant
Northwest Angle, and at local warning siren coverage. Warning
resort areas). sirens are an important

communication tool in the event
of dangerous high wind events.
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LAKE OF THE WOODS COUNTY

Mitigation Action Chart

Al B | ¢ | oD | E JFJl G| H | 3 | K
Reduces Risk
to New /
Existing
Buildings or
Infrastructure

#

13

14

15

Hazard

Severe
Summer
Storms /
Tornado

Extreme
Temps
(Heat /

Cold)

Flood

Mitigation
Strategy

Structure &
Infrastructure
Projects

Mitigation
Preparedness
& Response
Support

Education &
Awareness
Programs

Mitigation Action

STORM SHELTERS /
TORNADO SAFE ROOMS
Construct storm shelters or
tornado safe rooms in the
County where people are
vulnerable to severe wind
events. Examplesiclude public
campgrounds, mobile home
parks and resorts.

EXTREME COLD AWARENES
Expand outreach and
information on the risks of
extreme cold (often coupled
with blizzard conditions) to
county residents, especially the
elderly and anglersce fishing

on Lake of the Woods.

FLOOD SAFETY EDUCATION
Conduct piblic outreach in
advance of and during heavy
rain and flood events to
educate residents on personal
actions to take to reduce
damages to property and
protect life safety.

n/a

n/a

Yes
(Existing
Buildings)

Expected Time

Status  Priority

frame
New = High = 20202025
O 1 high 20202025
going
O ' high 20202025
going
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Responsible
Party

LOTW-EM
in cord. with
#EOU
and Local
Resorts

LOTWEM
in cord. with
Resort
Owners

LOTW-EM

Commentson Implementation,

Administration & Integration Eﬁzzlizle
into Local Planning Mechanisms 9
LOTW-EM Director will work to
assist facilities that have
. e County
identified a need for a storm funding
shelter or tornado safe room. Th Local '
LOTW EM Director will provide funding
assistance as needed on any FEM A'
tornado safe room projects

o HMA
pursued by those entities, Grant
including possible application to funding
FEMA for HMA grant funding to
support construction.

LOTWEM Director will continue

to work actively to promote

awareness of dangerous extreme

cold conditions for local residents

as well as visitors. This is domia | County
our website, social media and funding
local media sources, as well as b

being in contact directly with

resort owners that cater to winter

anglers on Lake of the Woods.

LOTW Emergency Management

regularly incorporates public

outreach & education on flooding

during Severe Weather

Awareness Week and during County
actual storm events during the funding

year. Outreach methods include
the County website, social media
local media and CodeRED if
needed.



LAKE OF THE WOODS COUNTY

Mitigation Action Chart

A8/ c . 0 | _E | F G | .+ | | J | K_|

Reduces Risk

Mitigation L . to l_\le_w/ .
#  Hazard Mitigation Action Existing Status  Priority
Strategy .
Buildings or
Infrastructure
FLOODPLAIN & SHORELAND
Local ORDINANCES Yes on-
16 | Flood Planning & | Administer and enforce the (New & Existing . Mod.
Regulations | # 1 OT OUSO &I i 1 A  Buidings) & °M9
Shoreland ordinances.
HOMEOWNER FLOOD
Education & | INSURANCE
17 | Flood Awareness | Encourage homeowners to n/a New Mod.
Programs | purchase private NFIPoibd
insurance.
PROPERTY ACQUISITION
Local (BUYOUTS) Yes
18 Flood  Planning & = Conductvoluntary buyouts of (Existing O ' high
Regulations residential properties that Properties) going

repetitively flood and convert to
open space for perpetuity.
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Expected Time Responsible

frame

20202025

20202025

20202025

Party

LOTW Land
& Water
Planning

LOTW Land
& Water
Planning

LOTWLand
& Water
Planning

Commentson Implementation,
Administration & Integration
into Local Planning Mechanisms

LOTW Land and Water Planning
Office administers land use and
zoning ordinances for rural and
unincorporated portions of the
County, including for floodplains
and shoreland. LOTW County
Zoning Ordinance Article 9
addresses Shoreland
Management Regulations
including building regulatios to
mitigate against flooding during
high-water elevation (for
structures along lakes, ponds,
flowages, rivers and streams).

LOTW Land & Water Planning wi
encourage the cities of Baudette
& Williams to promote purchase
of private NFIP flood insurance b
property owners in advance of
future severe flood events.

Lake of the Woods County has
not conducted any property
buyouts in the past, but may do
so in the future depending on the
severity of future flood events.

Possible
Funding

County
funding

Caunty
funding

County
funding,
FEMA
HMA
Grant
funding



LAKE OF THE WOODS COUNTY

Mitigation Action Chart

Al B | ¢ | oD | E JFJl G| H | 3 | K
Reduces Risk
to New /
Existing
Buildings or
Infrastructure

#

19

20

Hazard Al Mitigation Action
Strategy
LOCALIZED FLOOD RISK
REDUCTION PROJECTS
Identify and address mitigation
Structure & | Mmeasures for transportation
Flood | Infrastructure gnd drainage system
Proiects infrastructure damaged by
j :
heavy rain events (such as
culverts, roads and bridges) an
implement projects that reduce
risk of future flood damages.
DRAINAGE SYSEM
IMPROVEMENTS
Structure & Further explo_re the need for
Flood | Infrastructure |mproved_d_ra|nage on ”“? east
Projects side of Williams, connecting to

the County drainage system
without further impacting
private property owners.

(Transportation

Status  Priority

Yes

On-

going High

& Drainage
System

Infrastructure)

Yes
(Drainage
System
Infrastructure)

On-

going High
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Expected Time Responsible

frame

20202025

20202025

Party

LOTW
Public

Works Dept.

LOTW
Pubic

Works Dept.

Commentson Implementation,

Administration & Integration Eoszl_ble
into Local Planning Mechanisms unding
The LOTW Highway Department
maintains a Syear transportation
improvement plan which
prioritizes and details the
|mprovemgnt propctsdir roads, County
culvers, bridges, sidewalks and .

RO funding,
more. Funding is secured for
) other
projects from County, Federal,
Federal
State and local resources.
- - ; .| and State
Current priority projects include: sources
- Repair Ditch along CR 8010 "repyia '
reduce flooding to Holte HMA
residence during highiain grant
events. Divert water to the :
funding
north along CR 11.
- Address drainage
improvements along
VandeHay at CR 180 and
northbound ditch on CSAH 2
The LOTW Public Works Dept is
working on development of a
Drainage Management Plan that
will include drainage system County
improvement planning for the funding

east side of Williams.



LAKE OF THE WOODS COUNTY

Mitigation Action Chart

A8/ c . 0 | _E | F G | .+ | | J | K_|

Reduces Risk

#

21

22

Mitigation o
Hazard 9 Mitigation Action Existing Status  Priority
Strategy . frame
Buildings or
Infrastructure
COMMUNITY ASSISTARE
Work with cities and townships ves
Local and private land owners within (New/Existing On-
Flood | Planning& £ é’oum io identiy flood & Buildings & o High 20202025
Regulations - y 10K . Transportation going
erosion mitigation solutions for
Infrastructure)
damaged areas.
STORMWATER
MANAGEMENT
. ) Yes
Structure & | Continue maintenance of the (Stormwater on-
Flood | Infrastructure #1 01 OU80O OOT Oi : High 20202025
. System going
Projects management system and make
Infrastructure)

improvements as needed to
handle future high rain events.
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Expected Time Responsible

Party

LOTWEM
& LOTW
SWCD

LOTW
Public
Works Dept.
in cord. with
LOTW
SWCD

Commentson Implementation,
Administration & Integration
into Local Planning Mechanisms

Possible
Funding

The LOW Soil & Water
Conservation District has an
ongoing program of technical
assistance to land owners for the
restoration of damaged areas ant
can recommend best practices tc
manage stormwater, erosion
control and shoreland restoration
In addition, followingeach major
flood event, the LOT\AEM
Director conducts a damage
assessment in affected areas anc
helps those communities to
identify necessary mitigation
measures for implementation
before a future damaging flood
event occurs.

LOTW County maintains a
Stormwater Management Plan
and County Local Water
Management Plan. Improvement
measures are identified and funding,
addressed as needed on an SWCD
ongoing basis. This work is unde| Cost Share
the directive of the LOTW Public ~ funding
Works department in

coordination with LOTW Soil &

Water Conservation District.

County
funding,
SWCD
funding

County



LAKE OF THE WOODS COUNTY

Mitigation Action Chart

A8/ c . 0 | _E | F G | .+ | | J | K_|

Reduces Risk

Mitigation

# Hazard Strategy

Local
Planning &
Regulations

23 | Wildfire

Local
Planning &
Regulations

24 | Wildfire

to New /
Mitigation Action Existing
Buildings or
Infrastructure
FIREWISE OUTREACH &
EDUCATION
Engage the residents and resoi Yes

ownersof the Northwest Angle
(NWA) and other highrisk
wildfire areas of the county to
promote the application of
Firewise mitigation strategies.

Development)

CWPP EXPANSION

Expand the Lake of the Woods
Community Wildfire Protection
Plan (CWPP) for the Northwest
Angle to address other highisk
wildfire areas of the County.

Yes
(Existing &New
Development)

(Existing & New

Status  Priority
On- .
goin High
O ' high
going
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Expected Time Responsible

frame

20202025

20202025

Party

LOTW-EM
in cord. with
MN DNR
and local
Fire Depts.

LOTW-EM
in cord. with
MN DNR
and local
Fire Depts.

Commentson Implementation,
Administration & Integration
into Local Planning Mechanisms

This efort will continue for the
Northwest Angle and other parts
of the county. LOTW County has
developed and maintains an
active Firewise program for the
Northwest Angle. From
approximately 2014he county
additionally worked with
residents on information for
external wildfire sprinkler
systems, dry hydrants and water
pumps for properties in highisk
wildfire areas. Outside funding
for eligible wildfire mitigation
projects may come from the MN
DNR Firewise Program of FEMA
HMA grant program.

The CWPP for the Northwest
Angle is completed (NWACWPP)
The CWPP will be expanded to
address other higtrisk wildfire
areas irthe county. Work on the
CWPP is utter the directive of
LOTW Emergency Management
in coordination with the MN DNR
Firewise Program Coordinator.
The plan will prioritize hazardous
fuel reduction treatments and
outline measures for reducing fire
danger to structures throughout
at-risk communiies in LOTW
County.

Possible
Funding

MN DNR
Firewise
Funding,
FEMA
HMA
grant
funding.

MN DNR
Firewise
grant
funding



LAKE OF THE WOODS COUNTY Mitigation Action Chart

A8/ c . 0 | _E | F G | .+ | | J | K_|

Reduces Risk

L to New / . : Commentson Implementation, "
#  Hazard l\gzlrg?:on Mitigation Action Existing Status  Priority EXpi‘;;?geT'me Resg)onsmle Administration & Integration Eoszl_ble
oy Buildings or arty into Local Planning Mechanisms unding
Infrastructure
This is an ongoing effort of the
PUBLIC OUTREACH & LOTW-EM Director local Fire
EDUCATION LOTWEM Departments, MN DNR and the
Education & | Raise public awareness of on- in cord with  U.S. Forest Service. All
25 | Wildfre = Awareness | wildfire risk due to dangerous n/a oin High 2020-2025 &$ 06 Oh | communication channels are use
Programs | high wind or dry conditions and gong DNR and to help promote wildfire risk
safety measures that should be USFS awareness, ioluding outdoor
taken. signage, social media posts and
news in local media.
LOTW-EM Director will continue
to work with local Fire
LOTW.EM Departments and the MN DNR tc l\lfil:le\?v:iz
INSTALL DRY HYDRANTS . . identify where it is needed and
structure & | 4o ntify locations for d on in cad. With | 2156 feasible to install dr Program,
26 Wildfire | Infrastructure 'dentify locations for dry nla ) High 20202025 | MN DNR b any FEMA
. hydrants to support wildland going hydrants where municipal water
Projects e and local s . HMA
wildfire fighting. . access is limited or does not exis
Fire Depts. . . grant
Dryhydrants can be installed witk funding

funding from hazard mitigation
grant programs.
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5.3.2 Mitigation Actions byCommunity

This plan is a muHurisdictional plan that coversake of the Wood€ounty, its schol districts and the
cities ofBaudette, and WilliamsPlanning team members from each community participated directly in
the development of local mitigation action charts for implementatidrhe Lake of the Wood€ounty
risks and mitigation activities idwified in this planalso incorporate the concerns and needs of
townships andther entities participating in this plamMitigation actions ae separated by jurisdiction

in AppendixG.

The following representatives provided review & input to mitigationiass to be included in their
respective draft Mitigation Action Chart (MAC) as part of the Lake of the Woods County 2020 MHMP
Update.

Table37. Representatives that reviewed and provided input to Mitigation Action Charts

Name Of Jursdiction Name Of Representatives, Title & Time

County Staff:

Jill Hasbargen Olson, Emergency Management Director
Gary Fish, County Sheriff

Josh Stomlund, Land & Water Planning Director
Anthony Pirkl, County Engineer

Eric Solo, GB/IT Specialist

Julie Berggren, Administrative Assistant

Marti Carlson, County Hwy. Dept.

Boyd Johnson, County Hwy. Dept.

Mary Jo Otten, County Assessor

Lorene Hanson, County Auditéfreasurer

Ted Ferbish, Solid Waste Director

Marty Mollberg, Operations Déctor

"OAA ' AAuh 3AO0OCAT Oh ,/7 3EAOEEE

Lake of the Woods County

Other Stakeholders:
Jeff Nelson, Superintendent,ake of the Wood$&chool
Brian Novak, High School Principabke of the Wood&chool
Nick Able, MN DNR Forester
Brian McKeever, Fire Chief Northwest AnglesHDept.
Tina Rennemo, Clerk/Treasurer
Marla Carlson, City Councilor
Roger Schotl, Public Utilities Superintendent
Brad Levasseur, Fire Chief
Chris Plourd, Fire Dept. Training Officer
Don Castle, Ambulance Director
VernaMcKay, Mayor
City of Williams Leslie Nicholson, City Clerk
Mike Baldwin, Fire Chief

City of Baudette



Section 67 Plan Maintenance

6.1 Monitoring, Evaluation, and Updating the Plan

The Lake of the Woods County Muldazard Mitigation Plan (MHMP) should be 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 Lake of the Woods County MHMP.

The Lake of the Woods Coty Emergency Management Director is the individual responsible for
leading all efforts to monitor, evaluate, and update the hazard mitigation planiwithe fiveyear
window. Throughout thefive-year planning cycle, the Lake of the Woods County Emergency
Management Director will work with the Lake of the Woods County Emergency Management Group
(EMG) to serve as the committee to help monitor, review, evaluate, and updati®ltiig-Hazard
Mitigation Plan.The EMG normally meets quarterly and consists ofd_.akthe Wads County
Emergency Managemerdnd other county departments, as well as representatives from the cities of
Baudette and Williams. Additional stakeholdewill be added based on nedfinecessary, the Lake of
the Woods County Emergency ManagenmeDirector 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 funding cycles of programs that provide resounckaZard mitigation
activities. If 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 strategies. Depending
on Lake of the Woods County opportunities and fiscaloigrces, 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 determine their relevance to
changing situations in Lake of the&ds County. 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 determine if this information should be updatedadified. 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 encountered, how
coordination efforts are proceeding, awhich 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 jurisdictions for approval. The plan will be
updatedvia 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 and jurisdiction will
be required to report on thetatus of mitigation actions in their charts to the Lake of the Woods County
Emergency Management Director so that progress notes may be maintained for the next plan update.
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6.2 Implementation

Lake of the Woods County and its included municipalities shazemmon MultiHazard Mitigation

Plan and work together closely to develop, revise, and implement it. This MHMP provides a
comprehensive chart of mitigation actions for Lake of the Woods County and its jurisdictions (see
Section 5.3.1Hazard Mitigation Aons). The cities of Baudette and Willianpsrticipated in the MHMP
planning process and identified the specific mitigation strategies that they would seek to implement in
their communities during the fivgrear planning cycle. These mitigation actions grevided in Section
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 identify what strategies are most
appropriate to use. This willeopart of an ongoing discussion as Lake of the Woods County looks for
opportunities for plan implementation. The following tools will be considered:

Education: In many cases, education of residents has been identified 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 Assessmentfata collecion 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, additional data 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, and a host of state and federal
agencies. Ongoing ardination 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. The mitigation plan review process can functiart@d 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, iamabapproach 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 services and development of assistance for
volunteer recuiting, 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 service delivery in rural areas. Organizatiools 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 mitigation tool for Lake of the Woods County. Regulatiays
a particularly important role for land use, access to structures and the protection of water resources and
public health.

6.3 Continued Public Involvement

Continued public involvement is critical to the successful implementation of the Niaiard

Mitigation Plan (MHMP). The Lake of the Woods County Emergency Management Director and the
Lake of the Woods Countgmergency Management Group (EM@gembers will continue to engage
new public stakeholders in planning discussions and project implementatioimg the fiveyear cycle

of this plan.

In order to seek continued public participation after the plan has been approved and during the five
year window of implementation for this plan, Lake of the Woods County will take the following
measures:

1 The planwill be posted on the Lake of the Woods 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, Lak¢éhe Woods County Emergency
Management will 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., Emergency Managemé&iacebook Page), or news releases via local media.

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 barts(seeAppendix G: Mitigation Actions by Jurisdigti&ach
respective jurisdiction will be required to report on the status of mitigation actions in their
charts to the Lake of the Woods County Emergency Management Director.

9 Jurisdictions will useumerous means of public outreach to engage new public stakeholders 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 information 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 engagetidse local
efforts.
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Figure A- 1. Hydrographyof Lake of the Wood®@nty
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