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SECTION 1: Introduction

This section provides a general introduction toKe&veenawCounty Hazard Mitigation Plan. It
consists of the following four subsections:

1 Background
1 Purpose

1 Scope

1 Authority

Background

Natural hazards, such as floods, severe winter storms, and wildfires are naturally occurring
physical phenomena caused either by the rapid or slow onset of events which can have a negative
effect on humans or the environment. Every year in the United States, natural hazards threaten
lives and livelihoods and result in billions of dollars in damage.

Hazard mitigation is any action taken before, during, or afts
disaster to eliminate or redudke risk to human life and
property from natural, technological or hur@tated hazards.
This is accomplished through coordination of resourc Hazard Mitigation :
programs, and authorities. When successful, mitigation §  Any sustained action
lessen the impacts to such a degree that futueate will taken to reduce or
remain only incidents and not become disasters. eliminate the longerm
risk to human life and
property from hazards.

Mitigation is an essential part of the emergency managen
process. When a disaster strikes and a community respo
often the focus of repairs and reconstruction is to restore
damaged propertyptpredisaster conditions as quickly as possible. These efforts expedite a return
to "normalcy," yet replication of prdisaster conditions leaves the community vulnerable to the
same hazards, resulting in a cycle of damage, reconstruction, and damageazgrid mitigation
allows this cycle to be broken by ensuring that jubisaster repairs and reconstruction take place
after damages are analyzed and that sounder, less vulnerable conditions are produced.

Mitigation planningallows a community to identyf potential hazards, assess vulneralirisy,

and developrioritizedmitigation strategies to deal with those hazards long before an event occurs.
The hazards and vulnerabilities are determined based on historical events, incidents in nearby
communities and scientific data and trends. Mitigation measures can be implemented
systematicallybased on assessed priorities in the worst case, through repair and reconstruction
after a hazard event occurs

KeweenawCounty is vulnerable to a wide range atural, technological, and humaglated
hazards, including flooding, infrastructure failure, structural fires, winter storms, subsidence, and
hazardous material spills due to transportation accidents. While the threat from hazardous events
may never be fly eliminated, there is much that can be done to lessen their potential impact upon

Introduction 1
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the communityTheKeweenawCounty Hazard MitigationPlahh er ei naft er ref err e
Mi t i gat iisotme logidaldfirstcsiep toward incorporating hazard ratimn principles and

practices into the routine government activities and functionKesfeenawCounty and its
municipalities. At its most inner core, thiazard MitigationPlan recommends specific actions to

combat forces of nature and protect its resgléom losses to those hazards that pose the greatest

risk. These mitigation actions go beyond simply recommending structural solutions to reduce
existing vulnerabilities but also suggest local policies on community growth and development,
incentives fomatural resource protection, and public education activities are examples of other
actions considered to reduseweenawCount yés future vulnerabiliti
Hazard MitigationPlan is designed to be a living document, with implememtatnd evaluation
procedures included to help achieve meaningful objectives and successful outcomes over time.

Disaster Mitigation Act of 2000 and the National Flood Insurance Reform Act of 2004

To reduce national natural disaster losses, the@bB8gress passed the Disaster Mitigation Act of
200042 U. S. Q todnwokeAneVé dné fBvitalized approaches to mitigation planning.
Section 322 of this Act emphasizes the need for state and local government to closely coordinate
on mitigation planmg activities andnakes the development of a hazard mitigation plan a specific
eligibility requirement for any local government applying for federal mitigation grant funds. These
funds include the Hazard Mitigation Grant Program (HMGP), the Flood Mibigadissistance

(FMA) Program, and the Pi@isaster Mitigation (PDM) Program, all of which are administered

by the Federal Emergency Management Agency (FEMA) under the Department of Homeland
Security.

This Hazard Mitigation Plan was prepared in coordinatiomth FEMA, the Emergency
Management and Homeland Security Division of the Michigan State PahicdetheKeweenaw
County EmergenciMlanagetto ensure that it meets all applicable Disaster Mitigation Act planning
requirements. The Local Mitigation Plan Rewi found inAppendix G provides a summary of
FEMAG6s current m i acceptahility, ansl hotes tthealocatisn wahin théazard
Mitigation Plan where each planning requirement is met.

Purpose
The general purpose of this Hazard Mitigation Plan is to:

1 Protect life and property by reducing the potential for future damages and economic losses
that result from natural hazards

Qualify for additional grant funding

Speed recovery and redevelopmeniofeing future disaster events

Demonstrate a firm local commitment to hazard mitigation principles

Comply with federal and state legislative requirements for local hazard mitigation plans

= =4 4 A

Introduction 2



Keweenaw County Hazard Mitigation Ple

Scope

Beginning in March 2019, this plan was updated as requirédedymergency Management and
Homeland Security Division of the Michigan State Police Brid M A . After review
requirements for local hazard mitigation plan updates, the Local Planning Team (LPT) reviewed

and analyzed each section of the plan agtgrdhined that each section needed to be updated to

some degree to meet the requirements.

This plan will be updated and maintained to continually address those hazards determined to be of
high and moderate risk through the detailed vulnerability assassond&eweenawCounty (see
Section 6:Risk AssessmentOther hazards that post low or negligible risk will continue to be
evaluaed during future updates to the Plan, but they may not be fully addressed until they are
determined to be of high or moderate risiKeweenawCounty.

The geographic scope (i.e. planning area) forHheard MitigationPlan includes the entire area
of Keweanaw County.

Authority

Keweenaw Countas adoptethis Hazard Mitigation Plan in accordance with the authority and
adoption powers granted to counties as defined by the State of Michigan (Ml Gomge, VII

8 2). Thisplan has also been adopteddkgweenawlCount y6s parti ci pating mt
under the authority granted to cities, and villages as defined by the State of Michigan (M| Const.
Article VII § 22 & 34). Copies of all local resolutions to adopt the Plan are compilagpendix

A

This plan was developed in accordance with current state and federal ruling and regulations
governing local hazard mitigation plans. Tdecumenshall be monitored and updated ofiva-
yearbasis to maintain compliance with the following legislations:

1 Section 322, Mitigation Planning, of the Robert T. Stafford Disaster Relief and Emergency
Assistance Act, as enacted by Section 104 of the Disaster Mitigation Act of 2000 (P.L.

1063 90) and by FEMAGs I nterim FinakFebrkayl e pub
26, 2002, at 44 CFR Part 201.

National Flood Insurance Act of 1968, as amended 42 U.S. Const 4001 et seq; and

1 Michigan General Statutes: Emergency Management Act 390 of 1976

=
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SECTION 2: Planning Process

This section of thédazard MitigationPlan describes the mitigation planning process completed
by KeweenawCounty. It consists of the following nine subsections:

1 Overview of Hazard Mitigation Planning

History of Hazard Mitigation PlanningeweenawCounty
Preparing th020 Plan

The Planning Team

Local Planning TearMeetings

Involving the Public

Involving Stakeholders

= =4 -4 -4 A 9

Overview of Hazard Mitigation Planning

Local hazard mitigation planning is a process of organizing community resources, developing the
goals for hazard mgation in the county, identifying and assessing local hazard risks, and
determining how best to minimize/manage those risks. The process results in a hazard mitigation
plan that identifies special mitigation actions that achieve bbtrt and longterm planning
objectives for a communitipased vision. Plan maintenance procedures are established for routine
monitoring of implementation progress, as well as evaluation and enhancemenplahtitgelf.

These procedures ensure tkatveenawC 0 u n t y @main® d carrent,rdynamic, and effective
planning document over time.

Mitigation planning offers many benefits to the local community such as:

1 Protect public safety and prevent loss of life and injury

1 Reduce harm to existing and future development

1 Maintain community continuity and strengthen the social connections that are essential for

recovery.

Prevent damage to the communityds unique

1 Minimize operational downtime and accelerate recovery of governmigahizationsand
businesssafteradisaster.

1 Reduce the costs of disaster response and recovery and the exposure for first responders.

1 Help accomplish other community objectives, such as capital improvemestsirce
protection open space preservatiogreen infrastructure installatiorgnd economic
resiliency.

=a

Having a hazard mitigation plan will increase awareness of hazards, risk, and vulnerabilities;
identify actions for risk reduction; focus resources on the greatest risks; and communicagspriori
to state and federal offices.

Planning Process 4
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History of Hazard Mitigation PlanningeweenawCounty

KeweenawCount y 0s first for mal hazard mi tigation
preparation of t ragpro@dHarnardWdaigatioh Plan.s ThedérEs Mére in
response to the Federal Disaster Mitigation Act of 2000, a new requirement at the time to obtain
funds through FEMA. The initial plan was led by the mitigation planning téamerly named
Keweenaw County Adoc Committeeand organized by th&eweenawCounty Emergency
Measures OfficeThe committee included planning professionals from the Western U.P. Planning
and Development Region (WUPPDR)the County Emergency Coordingtoengineering
professionals, and representatifresn the Keweenaw County Board of Commissioners and Road
Commission The final plan was adopted @pril 13, 2005by the KeweenawCounty Board of
Commissioners and the governing bodies of the supporting jurisdictions shortly after. FEMA
approved the plam Spring2005 validating it untilSpring201Q

In 2012,KeweenawCounty contracted with WUPPDR again to update the 2005 plan. This plan
update began with a review of the 2005 plan and gatheringlanandnformation from local
sources,the State and Michigan Technological Universityfo update the hazard risks to
municipalities within the CountyThe Adhoc Committeghen metto identify new projects to
address existing and newly identifiedzards. A public meeting was held during the planning
process on Augugl, 2013. The final plan was adopted KkgweenawCounty Board on October

16, 2013 and subsequently adopted by the participating jurisdictions.

Preparing the 2020 Plan

Hazard mitigation plans are required to be upda
every five years tcm_amain _eligible for cer_tain Stat 44 CFR Requirement

and Federal mitigatiofunding In preparation of the

2020 Hazard Mitigation Plan updat&eweenaw | 201.6(c)(1) The plan shall includ
Countyand WUPPDR determined the best approg] documentation of the planni
would be for WUPPDR to apply to be a subrecipie] process used to develop the pl
of grant funding to asdighe County to update it§ including how it was prepared, w
plan WUPPDR followed the mitigation planning was involved in the process a
process recommended by FEMRocal Mitigation how the public was involved.
Planning  Handbook, = March  2013) an
recommendations by tidichigan State Police

This section of thélazard MitigationPlan provides a description of the process that was used to
develop the 2020 plan update. For information about how previous versions of this plan were
developed it will be necessary to review the previous versions of this plan.

Plan upate and review procedures were established in the previous versions of this plan and were
used, in addition to the requirements discussed above, to prepare the 2020 update. These
procedures provide the general guidelines for the updating and reviewipiguthen aive-year

Planning Process 5
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basis. These procedures also state that the plan will be evaluated for effectiveness and
appropriateness by addressing the following questions:

A. Do Hazard MitigationPlan goals and objectives continue to address current and expected
corditions?

B. Has the nature or magnitude of risks changed?

C. Are current resources sufficient and appropriate tdazard Mitigation Plan
implementation?

D. Are there any implementation problems that impede the action plan?

E. What implementation outcomes have beempleted?

F. Have other agencies, organization, and jurisdictions participated as proposed in the
previous plan?

These questions were considered and addressed by the local planning team. Each section of the
updated plan was reviewed and updated with tletified resultsThe State of Michigan Hazard
Mitigation Plans adopted in 2014 and 2019 were reviewed extensively to incorporate relevant
material into the Keweenaw County Hazard Mitigation Plan update.

The planning process included several steps tha¢ wempleted over the course of several
months. These steps are illustrateérigure 2.1

- Kickoff Meeting
Implementation Asslzslssll;ent
Adoption Hazard Capability
Approval Mitigation Assessment

Planning
I Process |

Documentation @:/ Mitigation
Strategy

BN . ) y
_Plan Draft Plan
Maintenance c
) ) - Review
Procedures

Figure 2.1: Hazard Mitigation Planning Process
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Each step of the planning process illustrateBigure 2.1 resulted in outcomes that make up the
Plan. These work elements have been integrated into this document and are further explained here
for introductory purposes.

The Community Profilelocated inSection 3, provides a general overviewkefveenawCounty

and includes information on relevant topics such as geography, transportation, environment,
population, demographics, housing, infrastructure, and land use. Specifics about declared disasters
in the county can also be found.

TheRisk Assessmeriih Section 6 identifies, analyzes, and assesses overall risk from hazards in
Keweenaw CountyHazards exclusive to individual jurisdictions in the Risk Assessment strive to
identify uniquevulnerabilities as well as prioritize and rank coumyde hazards from high to

low risk.

Hazard Mitigation found in Section 7determines the capability of a local jurisdiction to
implement a comprehensive mitigation strategy and identify potentialmgties to establish or
enhance mitigation policies, programs, or projects. Capabilities are detected by identifying existing
strengths and weaknesses with ongoing government activities that have a direct impact on the
communi tyos v uldn €hisddps toiidenyify what gapsaor shortfaked to be
addressed and which positive mitigation measures already in place should continue to be
supported. Coupled with theisk AssessmentheCapability Assessmehelps identify and target
meaningfli mitigation actions for incorporation in the Mitigation Strategy portion of the Hazard
Mitigation Plan.Togetherthe Community Profile, Risk Assessmetd Capability Assessment

help to determine the Hazard Mitigation Plan goAlsneanindul Mitigation Strategybased on
accurate background information is developed, smthpand implemented with these three
components.

Mitigation Strategiesalso found in Section 7, consist of a comprehensive strategy that looks to
develop overarching goals addressing hazard mitigation, econemicpnmentaland social
factors. MitigationAction Plans in Section 8 were created foeach jurisdiction, idetifying
specific plans for action to reduce or eliminate the impacts of natural kaRatl sectiors make

the plan comprehensive by identifying lostgrm and shosterm goals that will influence datp-

day decision making and project implementation.

The pl ands mai nt enan c dghe actioh plahurbeetioni8sand elesdrieed ithe d i r
detail the procedures as a final action itemKeweenawCounty to keep up to date with the
HazardMitigation Plan.

The Planning Team

To guide the development of this plan updd&deweenawCo unt y 6 s Managengeetn c y
Coordinator convened a local planning team (LPT). While remaining consistent with the initial
plan developed, it was important to reach out to more stakeholders to getsengégtive sample

of critical facility staff, local officials, emergency personnel, and citizens. The LPT coordinated
together on all aspects of the plan development process. Additional participation and input from

Planning Process 7
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county residents and other identifiedlstholders wresought through the distribution of surveys
and the facilitation of a public meeting.

Jurisdictional Involvement

All units of government irkKeweenawCounty have participated in the development of the 2020
KeweenawCounty Hazard Mitigation IBn as required for prdisaster federal mitigation funds
under Section 104 of the Disaster Mitigation Act of 2000 (42 U.S. Const. 5165). These same
jurisdictions also participated in the 2005, and 2012 Plan updates.

Table 2.1: Participating Local Units of Government aRdpresentatives

Jurisdiction Name Title
Keweenaw County Chris VanArsdale Emergency Manager
Village of Ahmeek Mike Maninga Village Fire/Resue
Allouez Township Mark Aho TownshipSupervisor

Eagle Harbor Township Rich Probst Township Supervisor
Grant Township Ted Boost Copper Harbor Fire

Houghton Township Mel Jones Township Supervisor

Sherman Township Rob MiddlemisBrown Township Supervisor

KeweenawCounty Local Planning Team

The participants listed in Table 2.2 represent the members dfdéthweenawCounty Local
Planning Team who participated in the development oHtmeard Mitigation Ran. The planning
process was led at the county level byKleeveenawCounty Emergency Coordinator. WUPPDR
provided a team of planners and ed@raphidnformationSystemscoordinator to facilitate LPT
meetings.

Table 2.2: Keweenaw County Local Planning Team

Name | Agency/Jurisdiction
Chris Van Arsdale | KeweenawCounty Emergency Coordinator
Todd Fox Superior SearchndRescue
SandraGayk Keweenaw County
Virginia Schubert 9-1-1 Comm. E.H.
MichaelRadigan Eagle Harbor Fire Department

Rich Probst Eagle Harbor Twp.
Dave Carlson Eagle Harbor Twp.
Jim Vivian Keweenaw County

Ann Gasparich
Liz Anderson
Kevin Rajala

Keweenaw County
Keweenaw County
Michigan State Policé Calumet Post

Planning Rocess 8
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Local Planning Team Meetings

The preparation of thélazard MitigationPlan required a series of meetings for facilitating
discussion and initiating data collection efforts with local officials. The meetings also prompted
continuous input and feedback from locdficials throughout the drafting stages of tHazard
Mitigation Plan.

Below is a summary of the key meetings for the Local Planning Team. Copies of the agendas,
sigrrin sheets, and handout materials for all meetings can be fodqpbandixF.

First Local Planning Team Meeting

The first meeting of the Local Plannifigam was held oMay 30, 2019,during which the
mitigation plan update process was presented. The intent of this meeting inésrtoteam
members and guests about the planning process and requirements according to the law. The
meeting also served to iidte the preliminary data collection efforts for the risk and capability
assessment tasks associated wittpthea n 6s devel opment

Second Local Planning Team Meeting

The second Local Planning Team meeting was heldl@rember 5, 2019The meeting began

with a detailed presentation by WUPPDR on the findings aisk@ssessment arglblic survey

By providing the county and municipal officials with a more thorough understanding of hazard
risks in their communities, along with tearvey resultsthe audieoe was prepared for the next
step in the update process: to review the expired mitigation planning goals, and list specific
mitigation actions designed to reduce future impacts of the identified hazards.

To summarize, the following general findings weresented and discussed at the second LPT
meeting.

Risk Assessment Findings

1 The top 5 hazards in Keweenaw County based on the quantitiivequalitative
prioritized risk assessment argt) Public Health Emergeng¢ (2) Snowstorms and
Blizzards (3) Riverine and Urban Floodind4) Infrastructure Failureand Secondary
Technological Hazardsnd (5)Structural Fires

Capability Assessment Discussion

1 Keweenaw CountyGrant Township, Houghton Townshignd Sherman Township
actively participate ithe National Flood Insurance Program (NFEIP)

1 The whole olKeweenaw Countgnd Eagle Harbor Township specifically has adopted and
implementenforce a comprehensive plan, building codes, and zoning ordinances.

1 Local units of government ikeweenawCounty have varying degrees of administrative
and technical capability, with adequate staff resources to implement local government
programs.

Planning Process 9



Keweenaw County Hazard Mitigation Ple

Review of Existing Mitigation Plan Goals, Objectives, and Actions

The existing goals from the 20K®weenawCourty Hazard Mitigation Plan were presented to

the Local Planning Team during the second meeting. The committee agreed that these goals were
still appropriate fowhatKeweenawCounty means to accomplish. The goals are list&eation

7 of this plan.

Prior to the secondmeeting, each municipality was asked to send updates on their current
mitigation actions from 2013, and to develop any new actions that should be included in the plan.
The group spent time brainstorming ideas and discussing these possilaletioas.

Involving the Public

Public participation is we of the fundamental componentskasweenawCo unt y 8 s -c o mmu n
based mitigation planning process. Individual citizen involvement provides the Local Planning
Team with a greater understanding afdbconcerns and ensures a higher degree of mitigation
success by developing community liayfrom those directly affected by the hazards in the region.

Public awareness is a key part of the overall mitigation strategy aimed at making communities
safer fran the potentials risks that hazard effects.

For the 2020 plan update, public input was sought using multiple methods: (1) andlic
government/institutionalsurveys, (2) posting the draft on the WUPPDR website, and at
governmenbffices and (3)apublic meeting with opportunities for hearing public comments prior
to adoption.

KeweenawCounty encouraged more open and widespread public and stakeholder participation
through the publication of newspaper advertisemanis,adraft comment period. Local officials

and institutions were also engaged to fill out a diffesentrey to glean information about their
respective organizations.

These media advertisements andveyrtools provide local units of government, residents,
businesses, academic organizations, and other private interestewieenaw County the
opportunity to be involved and offer input throughout the planning process.

Summary of Public Participation Survey

The 2019 Keweenaw County Hazard Mitigation Public Survey received 14 responses. All
jurisdictions were represented except for Sherman Township and the Village of Ahmeek. A
majority, 8 people, said they or someone in their householéreqred a hazard in the last 5
years.The most listedhazard experiendewvereblizzards. Respondents were also asked whether
they had taken actions to make their home or community more resistant to hazards. Over half of
them said yeand explained what #y had completed. Additional resg&s pertained to property
located in a floodplain, flood frequency, flood insurance, and effective ways to receive hazard
emergency information. A summary of the public survey results is available for review in
Appendix E

Planning Process 10



Keweenaw County Hazard Mitigation Ple

Summary of draft locations
A list of locations where the draft plan was available i8ppendix E.
Summary of Public Meeting and Comments Received

A summary of the public meeting and comments received are available for revipweandix E.

Involving Stakeholders

A range of stakeholders were invited and encouraged to participate KetteenawCounty
Hazard Mitigation Plan by joining the Local Planning Team meetings. The invitations were sent
to the following individuals:

=

Chris Van ArsdaleHoughton County Emergency Coordinator
Ann Gasperich, Keweenaw Courg$ 1 Planning

Brian McEachern, Negaunee Regional Communication Center
Tonya Stefonich, Keweenaw County Sheriffods
Del Rajala, Keweena@ounty Board of Commissioners

Dudly Martin,Keweenaw County 911

Randal Danison, Michigan State Police

Gary BraccoAllouez Fire/First Responders

Gerald Primeau, Mercy EMS

Virginia Shubert, Eagle Harbor First Responders

Mike Maninga, Ahmeek Fire/Rescue

Curt Pennala, Keweenaw County Road Commission

Gregg Patrick, Keweenaw County Road Commission

Bill Labell, Keweenaw County Amateur Radio

Rich Probst, Eagle Harbor Township

Mark Aho, Allouez Township

Rob Middlemis Brown, Sherman Townslpe/First Responders
Kenneth Stigers, Grant Township

Mike Radigan, Eagle Harbor Fire

Ted Boost, Copper Harbor Fire

Rick Olson, Lac La Belle Fire/First Responders

= =4 =8 -4 -8 _9_9_42_°2_2._29._-29_-2_-2:_-2._-2°9_-2_-2°_--°_-2-°
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SECTION 3: Community Profile

This section of the Plan provides a general overviettesieenawCounty. This information has
been updated to reflect the commurtgfile for the 2020 plan. It consists of the following seven
subsections:

1 GeographyEnvironmentand Land Use
Population and Demographics
HousingandInfrastructure
Employment and Industry

Police, Fire, and Emergency Services
Critical Facilities

Disaste Declarations

= =4 -4 -4 4 -9

GeographyEnvironment, and Land Use

KeweenawCounty is in thenorthernrmosp or t i on of Mi chi ganswherdpper
coast of Lake Superipand covas an area o865 square miles'The Keweenaw County line was
established in 1861 when the mainlg®hinsulaand Isle Royale were split offom Houghton

County to the south by the Michigan Legislature. Emdire county lies on the Keweenaw
Peninsula a 56mile wide stretch of land th&xtends 75 miles out into the lakas well as tdhe

island archipelagtsle Royale National Park

Keweenaw Co u nyvariessdramatiqalty gangang flom Lake Superior shore, marshes,
and inland lakes to steep bedrock cliffs, rocky ridges asgbdied morairseThe elevatiorvaries

in the County from a low of 600 feet on the shores of Lake Superior to upwards of 1200 to 1500
feet above sea level. This diverse landscape is the result of layers of ancient Precambrian rock
being thrust upward to form the Keweenaw Fault and gfiacis during the Pleistocene Epoch.

Isle Royale National Pargonsists of a largeemoteislandwith over 450 smaller island®vering
850 square miles the northwest of Lake Superidike themainlandn forest speciedsle Royale
hosts theéGreenstae Ridgewhich contains prt of the largest lava flow dgarth. Thetopography
of the islandsvasshapedy glaciations 11,000 years adgsle Royale is a designatbgf UNESCO
as aninternational Biosphere Reserive1980.

Keweenaw County isurrounded on three sides by Lake Supeaniduding 94 miles of shoreline.
Ports along Lake Superidnistorically provided transportation routes but today serve as
recreational outlets. Alonthe countyshordine are three State of Michigan marinas wiémgces

such asboat launch antestroomsLac La Belle, Eagle Harbgaind Copper Harb@nd a number

of other launches that provide accesthtolake There are alsseveralighthouses located at Eagle
Harbor, Copper Harbor, Gill Rockjanitou Islandand Lac La Belle which provide navigational
aids around the peninsdldand water features including lakes, rivers, and streams are an
important asset of the Counttyat provide both domestic and commercial sourcewater and

1 https://en.unesco.org/biospherefea
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facilitate many recreati@h activities.In total there are.0,158 acres of water, witround374
water bodies itKeweenawCounty including 11 lakdarger than 40 acre$he lakes in this county
range from remote and undeveloped like Schlatter Lake to highly developed Lake Nbederal
large rivers and tributary streams dissect the landsmaghdnave their mouths on Lake Superior,
including Montreal in Grant Township;agle River in Houghton Township; Gratiot in Allouez
Township and the Tobacco, Big Betsy, and Little Betsy located in Sherman Township.

Keweenaw County is composed of seven watersheds ranging fremb38quare miles named

for rivers or creeks in theounty. Watersheds include Montreal River, Little Gratiot River, Eagle
River, Gratiot River, Tobacco River, Traverse River and Traprock RWetershedsnclude
Montreal River, Little Gratiot River, Eagle River, Gratiot River, Tobacco River, Traverse River
and Traprock Rivethese smallativer watershedare part of thiKeweenaw Peninsula watershed,
which flows into theLake Superio(Map 3.1). Three of thesemallerwatershed$ Trap Rock,
Tobacco, and Traver§eare shared with Houghton County to the souind use practices and
decisions in one part of the County may affeater quality in downstream jurisdictions.

Keweenaw County has a fgal humid continental climate that is heavily influenced by Lake
Superior that surrounds it. The County enjoys cold dry winters angdwaltin summers. Average

annual temperatures range between 15 degrees Fahrenheit in winter to 65 degrees in summer. Lake
Superior has a moderating effect on the temperatures as the cool water moderates the temperature
extremes. Another effect of the lakes is the formation of considerable cloudiness when cold air
passes over the water in late fall and early winter. Thicdffe causes consi der abl
snowfall that provides an averagerotighly 200inches annually, with records over 300 inches.
Annual precipitation averages 32.2 inches, of which 61 percent occurs frommS&ptémber.
Heaviest precipitation is in Ayust.Due to the moderate summer weather conditions and extreme
winter snowfalls, the Keweenaw enjoys a widege of season. These weather characteristics
make the area an attractive place for summer cottagksecreatioranda destination for winter
recreation activities such as snowmobiling and skiitige growing season in Keweenaw County

is roughly 145 days long

Like Keweenaw County, Isle Royale experiences a moist continental clisiatRoyaleNational

Park operates from Ma$eptember, weather dependdte to its location in Lake Superjdhe
islandexperienceslense foghigh winds and cooler summer morgthilrhe only transportation in

and out of the island is by boat or seaplane, which makes weather conditions an important factor
in visitation. Temperatures range frowinter lows of-6.3 degrees Fahrenheit to summer highs of
75.9 degreedrecipitation amout is like that of the Keweenaw Peninsuleith JuneSeptember

having the highest rainfall averages.

The bedrock geology of Keweenaw County is composed of five major stratigraphic units: the
Portage Lake Volcanics, Copper Harbor Conglomerdsgobsville Sandstone, Nonesuch
Formation and Freda Sandstone.
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Map 3.1: Keweenaw County Watersheds

Watersheds
Keweenaw County, Michigan Watershed/Basin*

[ Keweenaw Peninsula (] Lake Superior

Boundary and watershed data were taken from Michigan's N N =
Open Data Portal; Created by WUPPDR July 2020 *All watersheds drain to Lake Superior of Michigan)
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Portage Lake Volcanics is the most prominent of these units, which forms the spine of the
peninsula. Jacobsville Sandstormvers the southeast portions of the county, Freda Sandstone
composes the southwest corner of Allouez Township, and Copper Harbor Conglomerate forms the
northern shore of Keweenadounty?.

The Keweenaw Fault and Portage Lake Volcanics bednatie upherugged hills of the Copper
Rangewhich includeRocky Ridge, The Cliffs, Mt. Lookout, Mt. Horace Greeley, Mt. Bohemia,

Mt. Houghton, Bear Bluff, West Bluff (Brockway Mountain), and East Bluff. Range is
characterizedy bedrock escarpments on the soathiéace with gentler slopes to the northwest.
Within this bedrock, which is composed of basalt and andesite lava flows and interspersed with
conglomerates, are cavities filled with copper. Thévecopper depositare some of the largest

in the world.

The landscape of Keweenaw County has been greatly influenced by glacial retreat, differential
erosion, and deposition of materials. Keweenaw County enjoys a varying landscape of scenic and
geologically intriguing cliffs, sandy beaches, cobblestone harbaterfalls, and sea stacks.
Fossils of some of the earliest living plants, remnants of lava flows and some of the oldest rocks
in North America can be found among the ancient bedrock.

Soils ofKeweenawCountyvary tremendouslywith bedrock common in mgrareas. A detailed

soil surveywas completedth 2006and2014that allowedor careful examination of lands within
Keweenav County’. This currentsoil survey is a tremendous tool for local government in
determining the capacity of lands for development and to aid in land use deci$imnsurvey

helps determine suitability for different types of development by describing important soil
propertiessuch as flood &zard, natural drainage, depth to bedrock, depth to seasonal water table,
permeability, shrinking and swelling potential, bearing capacity, and content of silt, sand, and clay.
Soil surveys also provide interpretations of limitation andability for foundations of structures,
sanitary landfills, sewage lagoons and septic tank absorption fields, and more.

There are roughly 4félentifiedtypes of soil in Keweenaw County, which vary widely in natural
drainage, depth, slopand more charadistics. The steeper soils in the area are mostly-well
drainedand range from shallotoo deep in areas over bedrodihe weltdrained soils make up
roughly one third of the countyhe soils which are not wetlrained are mostly level soésd are
quite deep. The textures range from sand to loam in the Kewedda.to this makeupni
unprotected aredhis can result irrosionand sedimentation in lakes and streams

Keweenaw Countyds | and us e itsmaturat resources igludeng very
minerals, timber, water, wildlife, and shorelifMap 3.2). Land use and development is directed

by planning and/or zoning regulations set by Keweenaw @past well as Eagle Harbor
Township Residential development is concentratedinly in establshed communities in the

northern and southern part of the county, with the largest nunibefdlouez and Grant
Townships

2 USGS Geological Units in Keweenaw Courttitps://mrdata.usgs.gov/geology/stateAipst.php?code=f26083
3 NRCS Soil Surveyhttps://www.nrcs.usda.gov/Internet/FSE_MANUSCRIPTS/michigan/MI605/0/maps/gsm.pdf
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Map 3.2: Land Use/Cover in Keweenaw County

Houghton County

Land Use/Land Cover
Keweenaw County, Michigan

Boundary data was derived from Michigan's
Open Data Portal; Land Use/Land Cover data
downloaded from the USGS;

Created by WUPPDR July 2020

[7] Agricultural & Deve
[ ] Developed & Other
P Forest & Woodland

Land Use/Land Cover

loped Vegetation - Open Water

Human Use [ Recently Disturbed or Modified
[] shrub & Herb Vegetation
7] NoData
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Waterfronts can be dominated by residential development except ¥anere there are
environmentatonstraintsvhich may be contdictory to the need or desire for development. Such
factors include critical sand dunemd high-risk erosion arem The interior of the County is
dominated by privately owned forestlagamost 165,000 acresjterspersed with few residential
homes and hunting camps.

Corporate and governmental land ownership has a particularly strong infarhee dominated
by two ettities, the State of Michigan and GMO Threshold Timber Michigan, LERO owns
an estimated 49% of the county, and the State avast 13%, not including Isle Royale

Population and Demographics

KeweenawCounty is comprised dive townshipsandoneincorporated villagéTable 3.1; Map

3.3). In addition, it has numerous unincorporated small communities where popsilegimain
concentrated. These communities are remnants of much larger settlements founded during the
copper mining eraTheCo u nt y 6 s 7 populatianwas 2, B4

Since the last hazard mitigation plan update, the county overall has seen a decrgadatiomo
Allouez Township, Eagle Harbor Township, Sherman Township, and Ahmeek Village have seen
a slight decrease in population, while Houghton and Grant Townships have seen an increase.

Table 3.1: Municipal and Township Populations for Keweenaw County, 18607

U.S. Census (Decennial) American Community
Municipality Survey (estimates)
1960 1990 2000 2010 19602010 2010 2017 20102017
| Change Change
Allouez 1,918 | 1422 |1,584 | 1,571 |-18% 1560 |1,480 |-5.1%
Township
Eagle Harbor 84 82 281 217 158% 261 260 -0.4%
Township
Grant 71 104 172 219 208.5% 122 210 72.1%
Township
Houghton 245 54 204 82 -66.5% 90 100 11.1%
Township
Sherman 99 39 60 67 -32.3% 89 86 -3.4%
Township
Ahmeek 265 148 157 146 -44.9% 181 128 -29.3%
Village

Source: U.S. Census and ACS
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Map 3.3: Local Units of Government in Keweenaw County
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