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CHAPTER 1
CHEBOYGAN COUNTY
INTRODUCTION
_____________________________________
Figure 1-Cheboygan County

Cheboygan County is located at the northern tip of the Lower Peninsula. The county has
approximately 33 miles of Lake Huron shoreline extending to the Straits of Mackinac. It
is bordered on the east by Presque Isle County, on the south by Otsego County and
Montmorency and on the west by Emmet and Charlevoix Counties. Cheboygan County
covers 715.6 square miles or 457,984 acres.
Cheboygan County is a rural county with tourism, and private business playing a large
part in the economy. The major employers in Cheboygan County are the school systems
and County governments though major employment is seasonal due to summer tourism.
Cheboygan County is a tourist destination with the population increasing as much as 50%
in the summer months. Much of this is due to Mackinac Island being rated the number
1
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one vacation destination in the United States according to TripAdvisor 2018; which
populates Mackinaw City and the City of Cheboygan. Cheboygan County is also home
to three of the largest inland lakes in Michigan; Burt Lake, Mullett Lake and Black Lake
which includes several campgrounds, trails, and beaches and marinas.
Terrain in Cheboygan County is relatively flat with some hill areas and heavy forested
and swamp areas. The climate in Cheboygan County brings four distinct seasons with
temperatures ranging from 80 degrees in the summer to 10 degrees in the winter. These
temperatures can fluctuate to as high as mid 90’s in summer to as low as 30 below in the
winter. Cheboygan is considered part of the snow belt with winter snow averaging 80
inches per year.
Access to Cheboygan County by road is provided by I-75 Interstate along with State and
county trunk lines. Access to Cheboygan County by water is Lake Huron, Mullet Lake,
Burt Lake and Black Lake with connecting rivers.
The population of Cheboygan County is listed in Table 1.
Table 1-Total County Population

Population
Population estimates, July 1, 2019, (V2019)

25,276

Population estimates base, April 1, 2010, (V2019)

26,145

Population, percent change - April 1, 2010 (estimates base) to July 1, 2019,
(V2019)

-3.3%

Population, Census, April 1, 2010

26,152

Source: United States Census Bureau

Understanding our community and our stakeholders allows for mutual cooperation in the
development of the Hazard Mitigation Plan. We understand what hazard mitigation is.
We recognize the hazards, develop goals and strive to reach those goals.
Hazard mitigation is any action taken before, during, or after a disaster to permanently
eliminate or reduce the long-term risk to human life and property from natural,
technological, and human-related hazards. This procedure is an essential element of
emergency management, which includes four basic “phases”: Mitigation, Preparedness,
Response, and Recovery. The evaluation improves the preparedness posture for
Cheboygan County for the next incident, and when successful, mitigation is intended to
lessen the impacts of hazards to such a degree that succeeding incidents will remain
incidents and not become disasters.
Communities may mitigate to reduce the impact of hazards on people and property
through the coordination of resources, programs, and authorities. Through a combination
of regulatory, administrative, and engineering approaches, losses can be limited by
reducing susceptibility to damage. Mitigation allows repairs and reconstruction to be
2
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completed after an incident occurs in such a way that does not just restore the damaged
property, but also reduces or minimizes the potential for future disasters. This process is
needed to ensure that such cycles are broken, that post-disaster repairs and reconstruction
take place after damages are analyzed, and that less vulnerable conditions result from
such repair.
Recognizing the importance of reducing community vulnerability to hazards, Cheboygan
County is actively addressing the issue through the update and implementation of this
plan. The hazards have been ranked in order that have or could have the most impact in
Cheboygan County based on all relative factors recognized within this plan.
The many benefits to be realized from this effort are:
1. Protection of the public health and safety
2. Preservation of essential services
3. Prevention of property damage
4. Preservation of the local economic base
. Within this Plan for all natural hazards, the following is provided:
• Description of the hazard
• Explanations of how it affects the County
• Hazard mitigation goals that have been identified
• Mitigation strategies
This Plan will create policies and actions based on the assessment of each hazard while
including a wide range of stakeholders and the public in its planning process. This will
improve Cheboygan County’s Plan with important input by building relationships and
providing education to identify actions for risk reduction to meet community objectives
thus ensuring that Cheboygan County remains a vibrant, safe, enjoyable place in which to
live, raise a family, maintain a tourist base, and continue to conduct business.
This new Plan updates the previous Cheboygan County Hazard Mitigation Plan that was
approved in 2016.
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CHAPTER 2
EXECUTIVE SUMMARY
_____________________________________
In 2000, the Disaster Mitigation Act shifted the Federal Emergency Management
Agency’s (FEMA) scope of work to promoting and supporting prevention, or what is
called hazard mitigation planning. FEMA now requires government entities to have
natural hazards mitigation plans in place as a condition for receiving grant money, such
as hazard mitigation grant program funds, in the future.
To meet this requirement Cheboygan County Office of Emergency Management worked
in conjunction with local units of government, professional entity stake holders and the
public to develop plans for Cheboygan County. These plans included a general
community profile, an inventory of existing hazards, review of the 2016 HMP, a risk
assessment, goals and objectives, feasible mitigation strategies, and development of an
action plan to assess the prior and newly identified hazards.
The Cheboygan County Hazard Mitigation Plan focuses on hazards such as winter
weather, public health, infrastructure failures, wildfires, dams, transportation accidents,
hazmat, pipeline incident, severe winds, drought, structure fires, and flooding. It was
created to protect the health, safety, and economic interests of the residents and
businesses by reducing the impacts of natural hazards through planning, awareness, and
implementation.
Through this Plan, a broad perspective was taken in examining multiple hazard
mitigation activities and opportunities in the county. Each hazard was analyzed from a
historical perspective, evaluated for potential risk, and considered for possible mitigation
actions.
The plan serves as the foundation for hazard mitigation activities and actions within
Cheboygan County, and will be a resource for building coordination and cooperation
within the community for local control of future mitigation and community preparedness
around the following:
Hazard Mitigation Planning Goals for Cheboygan County:
1. Increase local participation in hazards mitigation
2. Integrate hazard mitigation considerations into the County’s comprehensive
planning process
3. Utilize available resources and apply for other resources for hazard mitigation
projects
4. Develop and complete hazard mitigation projects in a timely manner
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Table 2- Hazard Mitigation Priorities

Hazards Mitigation Priority Areas
Priority Area 1:
• Blizzards, heavy snow, power outages, ice
Mitigation Strategies: Severe Winter Weather
Priority Area 2:
• Pandemics
Mitigation Strategies: Public Health
Priority Area 3:
• Power lines, water, sewage, storm drainage
Mitigation Strategies: Infrastructure failure
Priority Area 4:
• Naturally or manmade wild fires-woods, grasslands, brush
Mitigation Strategies: Wild Fires
Priority Area 5:
• Dam inspections, maintenance/repair
Mitigation Strategies: Dam Failure
Priority Area 6:
• Crashes, leaks, evacuations, traffic
Mitigation Strategies: Transportation Hazmat
All hazards will be discussed in detail as they relate to Cheboygan County. Mitigation
Strategies will be discussed in detail with the hazards that affect the county most to
include those listed in Table 2.
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CHAPTER 3
COMMUNITY PROFILE
_____________________________________
A community profile is incorporated within the plan which will provide details on
population, composition of employment, land ownership/use and future use. Since
becoming a county in 1844 Cheboygan County founded itself on lumber. Over time and
current today, Cheboygan County relies on tourism with most employment being private,
retail and construction. Based on estimates, population has declined since 2010 about
1%. Growth has been sporadic with new businesses and housing. As with other areas of
Michigan and the US there is a housing shortage.
Several community organizations have worked diligently on recreating Cheboygan
County communities and introducing outreach advertising to attract visitors.
Organizations such as Downtown Development Authority’s, Chamber of Commerce’s,
Visitor Bureaus and the Cheboygan Economic Development Group and the Cheboygan
Community Foundation are leaders in developing Cheboygan’s districts and attracting
new business. Townships and villages are on board and creating new developments to
attract new residents and job opportunities.
Cheboygan County has 19 governing township boards, along with one city and two
village governments. The County seat is Cheboygan and has 7 Commissioners.
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Figure 2-Cheboygan County Jurisdictional Boundaries

Source: State of Michigan DNR

CHEBOYGAN COUNTY COMMUNITY POPULATION
Table 3-Populations by Jurisdiction

Community Name

COUNTY OF CHEBOYGAN-TOTAL

2010
pop.

2000
pop.

Change

26152

26448

-1.1%

4867

5295

-8.15%

Village of Mackinaw

806

859

-6.2%

Village of Wolverine

244

359

-32%

Aloha Township

949

1041

-9.2%

Beaugrand Township

1168

1157

0.9%

Benton Township

3206

3080

4.0%

City of Cheboygan
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Burt

680

654

3.9%

Ellis

596

519

13.8%

Forest

1045

1080

-3.3%

Grant

846

947

-11.2%

Hebron

269

303

-11.9%

Inverness

2261

2278

-0.7%

Koehler

1283

1168

9.4%

Mackinaw

539

576

-6.6%

Mentor

818

781

4.6%

Mullett

1312

1284

2.2%

Munro

571

679

-17.2%

Nunda

1042

925

11.9%

Tuscarora

3038

3091

-1.7%

Walker

327

292

11.3%

Waverly

457

472

-3.2%

Wilmot

878

826

6.1%

Source: United States Census Bureau

Summary of Population Data
Although there have been some noticeable population decreases in Cheboygan County in
the last 5-8 years, overall the county has more than doubled in size in the last 70 years.
Chart 1 shows population history from 1900-2010.
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Chart 1-County Population Changes 1900-2010

Cheboygan County Population
30,000
26,448
26,152

25,000
20,649

21,398

20,000
17,872
16,573

15,516

15,000

13,991

14,550

13,644
13,731
11,502

10,000

5,000

1900

1910

1920

1930

1940

1950

1960

1970

1980

1990

2000

2010

Source: Cheboygan County Master Plan

In the 10 years between the 2000 and 2010 census the state, county and many of our
municipalities have experienced a loss of population. The state of Michigan has made
yearly population estimates which have indicated a population decrease since 2004. The
state makes yearly population estimates and for 2009 population numbers, the state
estimated that we had lost 1.3% of our population since 2000. In the decennial census
our population is estimated to have lost 1.1% since 2000.
There are some townships which have experienced an increase in population. Beaugrand,
Benton, Burt, Ellis, Koehler, Mentor, Mullett, Nunda, Walker, and Wilmot are some of
these townships.
To make informed land use decisions, we need to know why this is happening to see if
we can make law or policy changes to reverse this trend. We can make some
comparisons with other socio-economic trends to find these answers. One possible
reason for this decrease is the sale of homes to people who have a primary residence
somewhere else. There are some people in other parts of the state or Midwest who have
weathered the recession and are willing and able to take advantage of decreased home
prices and are now investing in a second home and/or future retirement home in our
county. They are welcome additions to our county but that sale would in effect reduce
our population if the former homeowners were full-time residents.
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There is a trend over the last 10 years for our region to experience decreases in
population in the cities/villages and increases in surrounding townships' population.
Mackinaw City, Wolverine, and city of Cheboygan all lost population. The townships
surrounding Wolverine and Cheboygan all gained in population except Inverness.
Here are the population changes experienced in surrounding counties between 2000 and
2010:
Table 4-Population Changes - Cheboygan and Surrounding Counties and Michigan

MICHIGAN
Charlevoix
Cheboygan
Emmet
Mackinac
Montmorency
Otsego
Presque Isle

2000

2010

9,938,492
26,090
26,448
31,437
11,943
10,315
23,301
14,411

9,883,640
25, 949
26,152
32,694
11,113
9,765
24,164
13,376

Change from ’00‘10
- 0.6%
- 0.5%
- 1.0%
4.0%
- 6.9%
- 5.3%
3.7%
- 7.2%

Source: Cheboygan County Master Plan

Population in incorporated areas
A larger portion of the county lives outside of an incorporated area now compared to 50
years ago. The city of Cheboygan and the villages of Mackinaw City and Wolverine used
to hold more of the population as a percentage of the whole county. In 1960, 40% of the
county’s population lived in the city of Cheboygan. In the 2010 census, only 19% of the
population lived in the City. The portion of Mackinaw City that lies within Cheboygan
County held 4% of the county’s population and Wolverine held 2% of the population in
1960. Fifty years later Mackinaw City and Wolverine each hold only 1% of the
population. The total population living in an incorporated area in Cheboygan County
decreased from 46% to 21% in the last 50 years from 1960 to 2010.
Population Projections
There are many factors which need to be considered when doing population projections
and many assumptions that need to made. For example, for many decades we have
assumed that the health of future generations will improve and, therefore, mortality rates
will improve, creating population increases. This may not be the case in the future. In
fact, some studies have shown that the next generation is less healthy and may have a
shorter life span due to childhood obesity, which has tripled in the last 30 years (Center
for Disease Control and Prevention).
According to the State of Michigan Demographer, Kenneth Darga, the most critical
assumption used to make population projections for Michigan will be about migration to
and from other states. This is also the assumption that has the most uncertainty. The last
25 years we have seen net migration to other states that does not paint an optimistic
picture for the future. The US Census Bureau projects these rates will continue through
10
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2030. However, our state demographer believes there are other factors to consider that
improve our situation in the coming years.
We have abundant water resources while other states, which are projected to have greater
population growth, may encounter water problems which hinder growth. The many
Michigan natives who have migrated away may return home at a later stage in their lives
as many people do. As we make our cities more attractive and expand our economy our
out-migration rate should decrease.
Population projections for the county, city, villages, and townships for this Master Plan
are to be viewed with caution. When there are significant fluctuations in rates of change
in population the population projections become less accurate. There has been a shift in
population trends between 1990 and 2010. All but two places in Cheboygan County
(Mackinaw City and Mackinaw Township) there were population increases between 1990
and 2000. However, between 2000 and 2010 more than half of the 22 places in
Cheboygan County experienced population decline.
The following projections use a linear projection. Due to the fluctuation in population
rate of change between the last two decennial censuses, we show two population
projections – one uses a 20 year average population change rate and the other uses a 30
year average population change rate. The 30-year average change rate takes more of the
past population change history into account and, in most cases, leads to smaller
population changes. In Chart 2 we also show a population projection using the rate of
population change between 2000 and 2010, a 10-year linear average rate.
Chart 2-Population Projections for Cheboygan County

Population Projections
35,000
30,000
25,000
20,000

10-year average rate

15,000
20-year average rate
10,000
30-year average rate
5,000
1980

1990

2000

2010

2020

2030

Source: Cheboygan County Master Plan
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Table 5-Community Make Up
Race and Hispanic Origin
White alone, percent
Black or African American alone, percent(a)
American Indian and Alaska Native alone, percent(a)
Asian alone, percent(a)
Native Hawaiian and Other Pacific Islander alone, percent(a)
Two or More Races, percent
Hispanic or Latino, percent(b)
White alone, not Hispanic or Latino, percent

92.9%
0.7%
3.0%
0.4%
0.1%
2.8%
1.5%
91.8%

Housing
Housing units, July 1, 2019, (V2019)

18,651

Owner-occupied housing unit rate, 2014-2018

82.4%

Median value of owned-occupied housing units, 2014-2018
Median selected monthly owner costs -with a mortgage, 20142018

$125,100
$1,053

Median selected monthly owner costs -without a mortgage,
2014-2018

$376

Median gross rent, 2014-2018

$658

Building permits, 2019

46

Income & Poverty
Median household income (in 2018 dollars), 2014-2018

$46,161

Per capita income in past 12 months (in 2018 dollars), 20142018

$25,876

Persons in poverty, percent

13.4%

Businesses
Total employer establishments, 2018
Total employment, 2018
Total annual payroll, 2018 ($1,000)

735
4,329
164,371

Total employment, percent change, 2017-2018

-9.9%

Total non-employer establishments, 2018

2,000
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All firms, 2012

2,626

Men-owned firms, 2012

1,359

Women-owned firms, 2012

876

Minority-owned firms, 2012

108

Nonminority-owned firms, 2012
Veteran-owned firms, 2012
Nonveteran-owned firms, 2012

2,400
358
2,077

Source: United States Census Bureau

Relationship in households
Some notable changes occurred between 2000 and 2010 in household relationship
characteristics. There was a 35% increase in the number of other relatives besides
spouses and children who lived in a household. There was also an increase of 32% in the
number of nonrelatives who lived in a household. Fewer (-18.8%) children under the age
of 18 lived in the same household as the rest of their family.
Education
Cheboygan County has a slightly higher percentage of its population with a high school
education (86%) when compared with the nation (84%). However, the county saw fewer
of its residents receive bachelor’s degree or other higher education according to 2007
Census Bureau estimates. Only 17.2% of the county’s residents 25 and older received a
bachelor’s degree or higher, compared with the nation’s 27% estimate in 2007.
Household income
Between 1990 and 2000, the County and the state of Michigan both experienced greater
increases in median household income than the nation. Between 2000 and 2007,
Cheboygan County did better than the State of Michigan in income gains. Cheboygan
County experienced 14% increase in median household income and the State of Michigan
saw a 9% gain. However, the national average was still greater with a 19% gain in
median household income. This increase in median household income may be due to
early retirees, with higher incomes, moving into the area on a more permanent basis.
Employment/Industry Sectors
In January of 2009, Whittaker Associates, Inc. completed a study called the NLEA
Targeted Business Development Strategy for the Northern Lakes Economic Alliance
(NLEA). NLEA is a four-county non-profit economic development organization, of
which Cheboygan County is a partner. This study includes a thorough analysis of the
existing industries in the region. The strongest local industries are identified as well as
potential growth industries. Chart 3 is a synopsis of that local industry analysis as it
relates to Cheboygan County.
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Chart 3-Employment Characteristics in Cheboygan County

Source: Cheboygan Count Master Plan

There are many ways to examine a local economy, one of which is to analyze the
location quotient of a community, Table 6. This method collects employment data within
industry sectors from the nation, the state, and the local community to find out how the
local mix of industries compares with the mix of industries at the national level. An
industry with a higher location quotient employs a higher percentage of the local
population than are employed as a percentage of the nation’s workforce. More
employees derive their income from an industry with a high location quotient and,
therefore, the community will be more positively and negatively impacted by changes in
that industry as a whole.
In Cheboygan County there is a much higher percentage of our workforce in the
accommodation and food services industry compared to the nation. Other concentrations
of employment are in retail trade, construction, health care and social services, and
arts/entertainment/recreation.
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Table of Location Quotients
(Higher concentrations of Cheboygan County employment are highlighted)
Table 6-Table of Location Quotients

Industry
Base Industry: Total, all industries
NAICS 11 Agriculture, forestry, fishing, and hunting
NAICS 21 Mining, quarrying, and oil and gas exploration
NAICS 23 Utilities
NAICS 23 Construction
NAICS 31-33 Manufacturing
NAICS 42 Wholesale Trade
NAICS 44-45 Retail Trade
NAICS 48-49 Transportation and warehousing
NAICS 51 Information
NAICS 52 Finance and insurance
NAICS 53 Real estate and rental and leasing
NAICS 54 Professional and technical services
NAICS 55 Management of companies and enterprises
NAICS 56 Administrative and waste services
NAICS 61 Educational services
NAICS 62 Health care and social assistance
NAICS 71 Arts, entertainment, and recreation
NAICS 72 Accommodation and food services
NAICS 81 Other services, except public administration
Unclassified

State of
Michigan Cheboygan
1
1
0.69
0.56
0.30
NC
1.18
1.10
0.69
1.50
1.44
0.47
0.89
0.23
1.00
1.70
0.77
0.57
0.68
0.45
0.81
0.59
0.79
0.44
1.02
0.73
1.00
NC
1.04
0.29
0.85
0.50
1.09
1.45
1.00
1.40
0.96
1.80
0.92
1.03
3.47
NC

Traverse
City MSA
1
0.49
1.33
1.25
1.01
0.99
0.53
1.36
0.36
0.88
0.97
0.76
0.81
0.10
0.57
1.14
1.40
0.73
1.27
0.84
0.02

Source: US Census Bureau, as presented in NLEA Targeted Business Development Strategies, Whittaker
Associates, 2008. Cheboygan County Master Plan
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As observed by the chart below land use in Cheboygan County is dominated by forests,
surface water, wetlands, and agricultural land. Land inventories at a county level are
prohibitively expensive to conduct with some information being available through
Michigan Resource Information Systems (MIRIS). Table 7 data is from 1998.
Table 7-Cheboygan County Land Use

Cheboygan County - 1998
Land Use Land Use Type

Number of
Acres

Number of Square
Miles

Percent of Total
Area

Residential

14,582

22.8

2.9%

Commercial

1,031

1.6

0.2%

Industrial

3,868

6.0

0.8%

2,088

3.3

0.4%

Agricultural

32,152

50.2

6.3%

Non-Forest

54,468

85.1

10.7%

237,074

370.4

46.5%

Lowland Forest

87,999

137.5

17.3%

Wetlands

26,312

41.1

5.2%

77

0.1

0.02%

49,937

78.0

9.8%

509,588

796.2

100%

Institution/
Recreation

Upland Forest

Beaches
Surface Water
Total

Source: 1998 update of 1978 MIRIS Land Cover/Use Inventory by Wade-Trim.
Note: Data does not include the city of Cheboygan or the village of Mackinaw City. Data for agricultural uses does not match data
from USDA for total “farm” acres due to differing criteria for measuring farms and agricultural uses.
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Publicly owned land makes up about one-third of all land in the county. State-owned
land makes up 31% of the total acres of Cheboygan County, Figure 3.
Figure 3-Land Ownership

Source: Cheboygan County Master Plan
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Figure 4-Future Land Use

Source: Cheboygan County Master Plan
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CHAPTER 4
NATURAL FEATURES
_____________________________________
Climate
The climate of Cheboygan County makes it an attractive area for four-season recreational
pursuits. A generous amount of snowfall in the winter makes winter sports popular in the
county (snowmobiling, skiing, ice fishing, etc.). The warmth of summer, however,
makes outdoor summer activities also possible and popular (swimming, boating, fishing,
hiking, biking, etc.). Springtime weather brings out mushroom hunters and bird
watchers, while the fall is prime for hunting activities and fall color tours.
Cheboygan County's climate is directly affected by the Great Lakes and inland lakes of
Michigan. Differences in temperature and precipitation exist between the northern and
southern portions of the county. This is generally attributed to the moderating influence
of the lakes in the northern portion of the county. The local weather conditions in the
southern portion are similar to those in the Vanderbilt and Gaylord areas.
The presence of the Great Lakes tends to keep the temperature near the shoreline portions
of the county warmer in the winter months and cooler in the summer months than the
inland areas. This affects the length of the growing season in the various portions of the
county. The lakeshore region of the county may have a growing season of as long as 140
days, whereas the interior portions of the county are limited to a shorter season of
typically 70 to 80 days.
The average temperature in the summer months is 65 degrees Fahrenheit, while the
winter average is 19 degrees (data from NOAA; 1960 through 1990). The overall annual
average temperature for Cheboygan County is 52 degrees, although variations occur.
Historical temperature data illustrates the following county temperature extremes. The
highest recorded temperatures were 104 degrees (8/6/47) and 98 degrees (8/2/88) and
lowest recorded was 33 degrees below zero (2/15/79).
Precipitation is well distributed throughout the year with the growing season, May to
October, receiving an average of 17.3 inches, 61% of the total annual average. The
average annual snowfall for Cheboygan is 81.8 inches, but can vary considerably
throughout the county.
Geology
The surface and subsurface features of Cheboygan County and the surrounding vicinity
are directly attributed to geologic activity. Throughout history, advancing and retreating
glaciers created varying landscapes. The last glacial advance, which is principally
responsible for the development of present-day features, occurred approximately 11,800
years ago. As the glaciers moved, they carried along and deposited debris. The
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advancing and retreating motions deposited unsorted sand, gravel, rock and clay at the
margin of the glacier to form the moraines as shown in Figure 5. A moraine represents
the former position of a glacier's edge. Moraines primarily occur in the southern portion
of the county.
Some areas in the southern portion of the county were subjected to the onslaught of
rapidly melting waters. Melting waters carried debris as they spread out in a sheet-like
formation away from the glaciers. This formation is clearly evident in the county's
present day landscape as outwash and glacial channels in Figure 6. When the glaciers
stopped advancing and began to rapidly melt, channels were formed through, on and
under the ice mass. The rushing water carried with it debris which eventually filled the
channel. As the glaciers continued to melt, the rubble was deposited in long, narrow
channels which spread and settled once the retaining walls of the channel had melted.
Such a formation is called an "esker". One such esker exists in Koehler and Waverly
townships, and is seven miles long.
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Figure 5 - Effects of Glaciation

Figure 6 - Effects of Glaciation

Source: Cheboygan County Master Plan

Large blocks of ice were left behind when the glaciers melted. Many of these ice chunks
formed the lakes, such as Burt and Mullett Lakes, within Cheboygan County. As the ice
receded further north, the meltwaters flooded areas of the county. The higher elevations,
above water formed islands. Areas above the meltwaters, predominantly in the southern
portion of present day Cheboygan County, were not submerged. During this period the
clays and sands of the northern part of the County were deposited on the lake bed of the
meltwater Lake Algonquin.
As the glaciers melted further to the north, a low outlet valley caused a drastic dip in the
elevation of the lakes. Finally, the lake rose again and a new lake level was established,
Lake Nipissing. It covered the present shoreline of Cheboygan County and raised the
level of the inland lakes. Nipissing cut into the old Algonquin Lake bed and formed the
terraces on which US-23 was built. The city of Cheboygan and village of Mackinaw City
21
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were built on the floor of Lake Nipissing. During this time period, the Cheboygan River
did not exist. This was formed in post-Nipissing years by the action of a tributary of the
Black River.
Figure 7-Post Glacial Shoreline and Islands

Source: Cheboygan County Master Plan
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Water Resources
Cheboygan County is blessed with many cherished waterways, from stunning lakes, to
trout rich rivers and streams. Thirty-eight miles of Lake Huron shoreline establish the
northern boundary of the county. Inland lakes cover 10% (51,358 acres) of the county's
total surface area, the largest percentage of any county in the state. There are several
large bodies of water in the county. The largest inland lake in the county and the fourth
largest in the State is Burt Lake (17,335 acres). The second largest is Mullett Lake
(16,744 acres), followed by Douglas Lake (3,745 acres) and Black Lake, of which 7,887
acres are in the county. Of the 182 miles of inland lakeshore, 46 miles are publicly
owned.
Cheboygan County, along with portions of the Counties of Presque Isle, Emmet, Otsego,
Montmorency and Charlevoix, is within the Cheboygan River Watershed. Within the
Cheboygan River Watershed and the boundary of Cheboygan County are the subwatersheds of the Sturgeon, Pigeon and Black Rivers. Drainage from the Cheboygan
River Watershed flows into the Cheboygan River through the city of Cheboygan and into
Lake Huron. Portions of the county northwest and east of the city of Cheboygan are part
of the coastal watershed which drains directly into Lake Huron.
Within each of these watersheds are numerous lakes and rivers. The Sturgeon River
Watershed, in the western portion of the county, includes the Sturgeon River, which
drains into Burt Lake. Directly adjacent is the renowned Pigeon River Watershed. The
Pigeon River flows into Mullett Lake which empties into the Cheboygan River and
directly into Lake Huron. The western portion of the county includes the Black River
Watershed. The Upper Black River and its tributaries within the county drain directly
into Black Lake. The Black River flows into the Cheboygan River.
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Figure 8-Map of Cheboygan River Watershed

Source: Cheboygan County Master Plan
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Soil Erosion
The relationship of soil erosion with land use planning are of increasing concern because
of limited soil resources and the importance of maintaining quality soils. When planning
the use of any area, its soil is an important consideration. A soil’s suitability for a
particular use often depends on the characteristic of its profile to a depth of 3 to 5 feet.
The costs of overcoming the soil limitations of a prospective site can often be a
significant percentage of the total costs of a project and could be avoided simply by
locating on a better suited soil.
The future soil conditions will be impacted by the current use of the property. For
instance, an area used for buildings, parking lots, airports, or highways is not easily
returned to crop production.
The following is a soil map of Cheboygan County. This map is a simplified version of
the United States Department of Agriculture’s “Soil Survey of Cheboygan County,
Michigan”. The soil types were compiled into broader categories by the Cheboygan
County Soil Erosion officer for ease of understanding.
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Figure 9-Map of Cheboygan County Soil Types

Source: Cheboygan County Master Plan
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Figure 10-Map of Cheboygan County Soil Drainage

Source: Cheboygan County Master Plan
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Drainage Class Definitions
Drainage class (natural) refers to the frequency and duration of periods of saturation or
partial saturation during soil formation, as opposed to altered drainage, which is
commonly the result of artificial drainage or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage of outlets. Seven classes of natural soil
drainage are recognized:
Excessively drained: Water is removed from the soil very rapidly. Excessively drained
soils are commonly very coarse textured, rocky, or shallow. Some are steep. All are free
of the mottling related to wetness.
Somewhat excessively drained: Water is removed from the soil rapidly. Many somewhat
excessively drained soils are sandy and rapidly pervious. Some are shallow. Some are so
steep that much of the water they receive is lost as runoff. All are free of the mottling
related to wetness.
Well drained: Water is removed from the soil readily, but not rapidly. It is available to
plants throughout most of the growing season, and wetness does not inhibit growth of
roots for significant periods during most growing seasons. Well drained soils are
commonly medium textured. They are mainly free of mottling.
Moderately well drained: Water is removed from the soil somewhat slowly during some
periods. Moderately well drained soils are wet for only a short time during the growing
season, but periodically they are wet long enough that most mesophytic crops are
affected. They commonly have a slowly pervious layer within or directly below the
solum, or periodically receive high rainfall, or both.
Somewhat poorly drained: Water is removed slowly enough that the soil is wet for
significant periods during the growing season. Wetness markedly restricts the growth of
mesophytic crops unless artificial drainage is provided. Somewhat poorly drained soils
commonly have a slowly pervious layer, a high water table, additional water from
seepage, nearly continuous rainfall, or a combination of these.
Poorly drained: Water is removed so slowly that the soil is saturated periodically during
the growing season or remains wet for long periods. Free water is commonly at or near
the surface for long enough during the growing season that most mesophytic crops cannot
be grown unless the soil is artificially drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage results from a high water table, a slowly
pervious layer within the profile, seepage, nearly continuous rainfall, or a combination of
these.
Very poorly drained: Water is removed from the soil so slowly that free water remains at
or on the surface during most of the growing season. Unless the soil is artificially
drained, most mesophytic crops cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently ponded. Yet, where rainfall is high and
nearly continuous, they can have moderate or high slope gradients.
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CHAPTER 5
CRITICAL FACILITIES,
INFRASTRUCTURE, &
COMMUNITY SERVICES
_____________________________________
Major Roads
As seen in Figure 11, the major roads within the county are Interstate 75, running north
and south, M-68, running east toward Onaway and west toward Alanson, US-23, running
east and west along the Lake Huron shoreline, M-27, from Otsego County running
through Wolverine, continuing north through Indian River to the city of Cheboygan, and
M-33 running north and south, connecting M-68 with M-27.
Cheboygan County Roads 66 and 64 provide east and west connection for the city of
Cheboygan and Douglas and Burt lakes and westerly into Emmet County. County road F05 connects the city of Cheboygan in the north, to the Black Lake and southern portions
of the county. Several other county maintained, paved roads link outlying sections of the
county with the major road network.
Figure 11-Cheboygan County Major Roadways

Source: Cheboygan County Master Plan
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Public Transit
521 Stempky St. Ste. 2 Cheboygan MI 49721
231-597-9262
Regional transit service is provided by Straits Area Regional Ride. The system has
frequent trips in the summer and operates on a reduced schedule in the winter. The
service operates Monday through Friday and has dial-a-ride service in selected areas and
flexible routes. The buses are accessible to people with varying degrees of mobility.
Private bus transportation to destinations outside of Cheboygan County is provided by
Indian Trails, Inc., with a bus stop in the City of Cheboygan and the Village of Mackinaw
City.
Coast Guard Cutter Mackinaw
632 N. B St. Cheboygan MI 49721
231-627-3181
Located at the mouth of the Cheboygan River is the dock for the US Coast Guard Cutter
Mackinaw. This dock has housed a ship called the Mackinaw since 1944, which does
icebreaking duties and search & rescue, aids to navigation, Homeland Security, marine
environmental protection, and public relations.
Photo 1-US Coast Guard Cutter Mackinaw

Marinas
Mackinaw City Municipal Marina
107 S. Huron Ave. Mackinaw City MI 49701
231-436-5269
The Marina has 136 slips; 50 slips are reserved for seasonal boat docking and 54 are slips
for transient boaters. The Marina can accommodate boats of up to 100 feet in length.
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Straits State Harbor in Mackinaw City
409 S. Huron St. Mackinaw City MI 49701
231-436-5326
The harbor is a 136 slip transient facility offering boaters many amenities including
cruise ship docking slips and chart room.
Cheboygan County Marina
1080 N. Huron St. Cheboygan MI 49721
231-627-4944
The County marina has 84 boat slips, 34 of which are season and 49 are for transient
users. The longest boat slip is 120 feet and slips have both 30 and 50 amp service.
Ferry Services
Sheplers Mackinac Island Ferry
556 Central Ave. Mackinaw City MI 49701
231-436-5023
Sheplers offers ferry service of passengers and cargo to Mackinac Island
Star Line Mackinac Island Ferry
801 S. Huron St. Mackinaw City MI 49701
800-638-9892
Star Line offers ferry service of passengers and cargo to Mackinac Island
Plaunt Transportation Company
412 Water St. Cheboygan MI 49721
231-627-2354
Plaunt offers ferry service of passengers and cargo to Bois Blanc Island
Airports
Cheboygan County Airport
1520 Levering Rd. Cheboygan MI 49721
231-627-5571
The Cheboygan County Airport is located west of the city of Cheboygan on Levering
Road (County Road 64). This public airport provides the needs of private and charter
aircraft throughout the region.
Calvin Campbell Municipal Airport
5101 Onaway Rd. Indian River MI 49749
231-238-8614
Calvin Campbell Municipal Airport maintains an airport for private and chartered
aircraft.
There is presently no commercial passenger service in the county, although air charter
service is available. Residents and visitors must make commercial airline connections
through neighboring cities (Pellston, Alpena, Traverse City or Sault Ste. Marie).
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Enbridge Pipeline
9671 Afton Rd. Wolverine MI 49799
231-525-8861
The Enbridge pipeline line 5 conveys crude oil and natural gas through two separate 20
inch lines which run under the Straits of Mackinaw connecting the Upper and Lower
Peninsulas. Once reaching land the line continues, traveling underground through
Cheboygan County following near the I-75 Interstate Highway.
Figure 12-Enbrdige Line 5 Pipeline Pathway
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U.S. Oil
311 N. B St. Cheboygan MI 49721
231-627-6411
U.S. Oil owns and operates a terminal in the City of Cheboygan. The facility carries
gasoline, diesel and ethanol. The fuel is brought in by US Oil barges and mode of
delivery out is by truck. The facility has 6 tanks capable of storing 162,550 bbls. One
bbl (barrel) is 42 gallons.
Photo 2-US Oil Terminal Cheboygan River, also Coast Guard Cutter Mackinac and County Marina

Cheboygan County Government Building
870 S. Main St. Cheboygan MI 49721
231-627-8858
The Cheboygan County Government building houses all county government offices to
include the Sheriff’s Department/Jail, Office of Emergency Management and the court
systems.
Photo 3-Cheboygan County Government Building
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Mackinac Bridge
Mackinac Bridge Authority
N 415 I-75 St. Ignace MI 49781
906-643-7600
The Mackinac Bridge is a five mile suspension bridge connecting the Upper and Lower
Peninsulas of Michigan. The southern third of the bridge is in Cheboygan County and
operated by the Mackinaw Bridge Authority. As many as 65,000 people will walk the
bridge on the national holiday of Labor Day.
Photo 4-Mackinac Bridge

Table 8-Additional Infrastructures

Electric Companies
Company
Consumers Energy
Presque Isle Electric
Great Lakes Energy

Address
9 S. East St. Boyne City MI 49712
19831 M-68 Onaway MI 49765
1323 Boyne Ave. Boyne City MI 49712

Phone Number
800-477-5050
800-423-6634
888-485-2537

700 Hammond E. Ste. 2 Traverse City
MI 49686
19831 M-68 Onaway MI 49765

800-477-4747

1006 S. Main St. Cheboygan MI 49721
1006 S. Main St. Suite 5A Cheboygan
MI 49721

231-597-9882
231-627-3059

975 N. Huron St. Cheboygan MI 49721

231-627-2582

Natural Gas Companies
DTE Energy
Presque Isle Gas

800-423-6634

Cell Phone Companies
Verizon Wireless
AT&T Wireless

Water & Wastewater
Cheboygan Water & Wastewater
Department
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Tuscarora Township Wastewater
Treatment Plant & Collection
System

4649 Brudy Rd. Indian River MI 49749

231-238-7088

748 S. Main St. Cheboygan MI 49721

800-248-6777

Hospital
McLaren Northern Michigan
Cheboygan Campus

Schools
School
Cheboygan High School
Cheboygan Intermediate School
Cheboygan East Side School
Inverness Academy
Wolverine High/Middle School
Wolverine Elementary School
Inland Lakes High/Middle
School
Inland Lakes Elementary School
Northern Michigan Christian
Academy
Cornerstone Christian School
Bishop Baraga Catholic School

Address
801 W. Lincoln Ave. Cheboygan MI 49721
905 W. Lincoln Ave. Cheboygan MI 49721
440 Garfield Ave. Cheboygan MI 49721
7461 N. Straits Hwy Cheboygan MI 49721
13131 Brook St. Wolverine MI 49799
5993 Sholes St. Wolverine MI 49799
4363 S. Straits Hwy Indian River MI 48749

Enrollment
676
269
321
84
142
115
340

4363 S. Straits Hwy Indian River MI 48749
1833 McMichael Rd. Burt Lake MI 49717

300
75

900 S. Western Ave. Cheboygan MI 49721
623 W. Lincoln Ave. Cheboygan MI 49721

28
143

Dams
Dam
Mill Creek
Wildwood Lake
Klieber Pond
Tower Pond
Alverno
Cheboygan River Dam
Little Black River Watershed
Little Black River Watershed
Little Black River Watershed
Little Black River Watershed
Sawmill Rd
Dingman’s March

Location
Mackinaw Township
Nunda Township
Waverly Township
Forest Township
Benton Township
City of Cheboygan
Beaugrand Township
Inverness Township
Beaugrand Township
Beaugrand Township
Grant Township
Hebron Townships

Governments
Government

Address

County of Cheboygan
City of Cheboygan
Village of Wolverine
Village of Mackinaw City
Aloha Township
Beaugrand Township
Benton Township
Burt Township
Ellis Township
Forest Township
Grant Township
Hebron Township
Inverness Township
Koehler Township

870 S. Main St. Cheboygan MI 49721
403 N. Huron St. Cheboygan MI 49721
5714 W. Main St. Wolverine MI 49799
PO Box 580 Mackinaw City MI 49701
3012 North M-33 Cheboygan MI 49721
1999 Old Mackinaw Rd. Cheboygan MI 49721
5012 Orchard Beach Rd. Cheboygan MI 49721
7029 W. Birchwood Rd. Cheboygan MI 49721
9605 Afton Rd. Afton MI 49705
9511 M-68/M-33 Hwy. Onaway MI 49765
8908 Twin Lakes Rd. Cheboygan MI 49721
9022 Hebron Town Hall Rd. Cheboygan MI 49721
734 VFW Rd. Cheboygan MI 49721
2227 Stoney Creek Rd. Afton MI 49705

Phone
Number
231-627-8858
231-627-9931
231-525-6656
231-436-5351
231-625-9757
231-627-3621
231-625-9176
231-238-9500
231-525-6031
989-217-0022
231-625-2055
231-627-6601
231-627-2939
231-238-8522
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Mackinaw Township
Mentor Township
Mullett Township
Munro Township
Nunda Township
Tuscarora Township
Walker Township
Waverly Township
Wilmot Township

10595 Wallick Rd. Mackinaw City MI 49701
8240 S. Straits Hwy. Indian River MI 49749
1491 N. Straits Hwy. Topinabee MI 49791
8016 Brandau Rd. Levering MI 49755
12991 S. Straits Hwy. Wolverine MI 49799
3546 S. Straits Hwy. Indian River MI 49749
7021 Montgomery Rd. Afton MI 49705
11133 Twin School Rd. Onaway MI 49765
14980 Old Sturgeon Rd. Wolverine MI 49799

231-436-6064
231-420-4386
231-238-8808
231-420-7309
231-525-6869
231-238-0970
231-818-2109
989-733-9661
231-525-8341

870 S. Main St. Cheboygan MI 49721
403 N. Huron St. Cheboygan MI 49721

231-627-3155
231-627-4321

3546 S. Straits Hwy. Indian River MI 49749

231-238-9481

102 S. Huron Ave. Mackinaw City MI 49701

231-436-7861

1206 S. Main St. Cheboygan MI 49721

989-732-2778

1732 W. M-32 Gaylord MI 49735

989-732-4481

6984 S. Straits Hwy. Indian River MI 49749

231-238-9313

1694 US Hwy. 131 Petoskey MI 49770

231-439-3300

Police Departments
Cheboygan County Sheriff
Cheboygan Department of
Public Safety
Tuscarora Township Police
Department
Mackinaw City Police
Department
Michigan State PoliceCheboygan Detachment
Michigan Department of Natural
Resources

Forest Service
Michigan DNR Forest Service

911 Dispatch Center
CCE 911 Dispatch Authority

Fire Departments
Alverno Fire Department
Cheboygan Fire Department
East Mullett Fire Department
Forest-Waverly Fire Department
Inverness Fire Department
Mackinaw City Fire Department
Topinabee Fire Department
Tuscarora Township Fire
Department
Wolverine Fire Department

2778 N. Black River Rd. Cheboygan MI 49721
403 N. Huron St. Cheboygan MI 49721
83 W. Devereaux Lake Rd. Indian River MI 49749
9511 M-68 Onaway MI 49765
1195 Woiderski Rd. Cheboygan MI 49721
102 S. Huron St. Mackinaw City MI 49701
1491 N. Straits Hwy. Cheboygan MI 49721
4637 S. Straits Hwy. Indian River MI 49749
5771 Main St. Wolverine MI 49799

Ambulance Service
Cheboygan Life Support
Systems

536 Riggs Dr. Cheboygan MI 49721

231-627-9348

800 Communication Towers
Tower 7202
Tower 7203
Tower 7205
Tower 7208

Cheboygan
Wolverine
Cordwood
Topinabee

Bridges
E. State Draw Bridge
Lincoln St. Bridge

Cheboygan
Cheboygan
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CHAPTER 6
THE PLANNING PROCESS
AND
PARTICIPATION
_____________________________________
The Cheboygan County Office of Emergency Management (CCOEM) was created due to
separation in April of 2020 from the Tri-County Office of Emergency Management
which included Charlevoix, Cheboygan and Emmet Counties. The Cheboygan County
OEM is operated under the Cheboygan County Board of Commissioners with the
authority of OEM assigned to the Cheboygan County Sheriff.
Due to the Covid-19 Pandemic formal LEPC meetings were canceled. Initial
participation to start the planning process of the 2021 Hazard Mitigation plan included at
various times members of the LEPC to include the Cheboygan County Administrator Jeff
Lawson, Cheboygan County Sheriff Dale Clarmont, Cheboygan County Undersheriff
Timothy Cook, OEM Cheboygan County Lieutenant Patrick Holt, OEM Cheboygan
County Lieutenant Jeremy Runstrom, OEM Cheboygan County Deputy Director Ronald
Fenlon, Cheboygan County GIS, Fire, and MSP EMHSD. The first meeting was
October 12, 2020. OEM Director Lt. Holt (retired in May 2021) and was replaced by Lt.
Runstrom. Lt. Runstrom and Deputy Director Ronald Fenlon are new participants. The
others listed are continuing participates.
Between October 12, 2020 and the first formal LEPC meeting on June 21, 2021, again
due to the Covid-19 Pandemic, several meetings took place to continue organizing and
gathering information. The members of the LEPC are continuing participants from 2016
unless noted. This included contacting all local governments to include the City of
Cheboygan, Village of Mackinaw City, Village of Wolverine and all township
governments by phone and email. These conversations over the month of May 2021
conducted by Cheboygan County OEM, consisted of informing the process of the 2021
HMP and acquiring information regarding each jurisdiction’s hazards and vulnerabilities
and included a survey, Appendix A. A follow up meeting between CCOEM and the
Cheboygan County MTA was also held on June 24, 2021. In the 2021 HMP each local
government is listed as is the current supervisor, administrator or manager, all were asked
to participate in the 2021 HMP survey. Aloha Township did not respond but was
included in the HMP as part of the county as a whole. In the 2016 HMP the local
township governments were listed as the Cheboygan County Chapter Michigan Township
Association. Those that were not re-elected or chose not to run again are listed as a nonparticipant.
Table 9 is the LEPC member list.
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Table 9- LEPC Members
Lt. Jeremy Runstrom
Deputy Ronald Fenlon
Sheriff Dale Clarmont-Cheboygan County SD
Undersheriff Timothy Cook
Chief Kurt Jones-Cheboygan Dept. Public Safety
Chief Todd Woods-Mackinaw City
William Beethem
Chris Anderson
Chris Seward
James McNamee
Shane Redmond –New Participant
John Wallace
Dallas Hyde
Charles Brew
John Moore
Marcia Rocheleau
Dan O’Henley
Sharon Weiss-Brandau
Don Dailey
John Parrott
Todd LaRocque
Matthew Radocy
Jeff Lawson
Pam Woodbury-New Participant
Rob Jerman –New Participant

OEM Director
OEM Deputy Director/ Law Enforcement/Fire
Law Enforcement
Law Enforcement
Law Enforcement/Fire
Law Enforcement
Agriculture
Hospital/Medical
Hospital/Maintenance/Security
Cheboygan County Road Commission
Elected Official-Cheboygan County BOC
EMS
Communications/Races
Township Elected Official-Nunda
Township Elected Official-Beaugrand
Township Elected Official-Walker
GIS
Fire
Industrial/Critical Infrastructure
Health Department
County Administrator
911 Dispatch/Communications Director

Table 10-HMP Additional Participants
Jurisdiction
Representative
Cheboygan County
Board of Commissioners
John Wallace-Board Chair
Jeff Lawson-Administrator
Aloha Township
Chuck Maziasz-Supervisor
Beaugrand Township
Marcia Rocheleau-Supervisor
Terri Sarrault-Clerk
John Wanke-Trustee
Benton Township
Andrew Archambo-Supervisor 2016
Bruce Brandt-Supervisor 2021
Burt Township
Harold Koviak-Supervisor
Ellis Township
Fulford LaPeer-Supervisor
Forest Township
Timothy Paulus-Supervisor 2016
Brian Veihl-Supervisor 2021
Melinda Hambleton-Clerk
Grant Township
Gil Archambo-Supervisor
Rachel Vallance-Treasurer
Eric Boyd-Trustee
Hebron Township
Charles Ostwald-Supervisor 2016
Andy Beethem-Supervisor
Inverness Township
Ronald Neuman-Supervisor 2016
Rodney LaHaie Jr.-Supervisor
Pamela Knaffle-Clerk
Koehler Township
Russell Crawford-Supervisor
Cheryl Procknow-Clerk

Participation Status
Continuing Participants

Non-Participant
Continuing Participant
Continuing Participant
Continuing Participant
Non-Participant
New Participant
Continuing Participant
Continuing Participant
Non-Participant
New Participant
New Participant
Continuing Participant
Continuing Participant
New participant
Non-Participant
New Participant
Non-Participant
New Participant
New Participant
Continuing Participant
Continuing Participant
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Mackinaw Township
Mentor Township
Mullet Township

Munro Township
Nunda Township
Tuscarora Township
Walker Township
Waverly Township
Wilmot Township

City of Cheboygan
Mackinaw City
Wolverine
Cheboygan County OEM

Cheboygan County Sheriff Dept.

Cheboygan Dept. Public Safety

Angie Everingham-Treasurer
Martha Ehrhardt-Trustee
Stan Procknow-Trustee
Donna Falor-Supervisor 2016
Michael Smydra-Supervisor 2021
Pete Canistra-Supervisor
Mary Ann Gale-Supervisor 2016
Laz Surabian-Supervisor 2021
Mike Goerke-Trustee
Charles Antkoviak-Supervisor 2016
Keith Ginop-Supervisor 2021
John Moore-Supervisor
Mike Ridley-Supervisor
Gordon Temple-Chief of Police
Brenda DuBois-Supervisor 2016
Daniel O’Henley-Supervisor 2021
Kory Hyde-Supervisor
Rebecca Hyde-Clerk
Tony Olson-Supervisor 2016
Tierney Farhat-Supervisor
Cary Ford-Clerk
Tom Eustice-City Manager
Patrick Wyman-Village Manger
Ralph Ochs-Village President
Lt. Patrick Holt-retired Director
Lt. Jeremy Runstrom –Director
Ronald Fenlon-Deputy Director
Sheriff Dale Clarmont
Undersheriff Tim Cook
Lt. Joshua Ginop
Chief Kurt Jones

New Participant
New Participant
New participant
Non-Participant
New-Participant
Continuing Participant
Non-Participant
New Participant
New Participant
Non-Participant
New Participant
Continuing Participant
Continuing Participant
New Participant
Non-Participant
Continuing Participant
Continuing Participant
Continuing Participant
Non-Participant
New Participant
Continuing Participant
Continuing Participant
Continuing Participant
Continuing Participant
New Participant
New Participant
New Participant
Continuing Participant
Continuing Participant
New Participant
Continuing Participant

The first LEPC meeting included reviewing the 2016 Tri-County Office of Emergency
Management Hazard Mitigation Plan. It was agreed by LEPC to continue to build upon
the 2016 HMP and update it to meet the current needs of the county and its residents.
LEPC would continue as the Hazard Mitigation Committee (HMC) for the 2021 HMP.
With the survey from the local governments and the open meetings of the LEPC, the
Hazard Mitigation priority areas were identified and have been outlined under consensus
of the LEPC.
As the meetings of LEPC continued the steps in the planning process were carried out,
Table 11.
The intent of a Hazard Mitigation Plan is to inventory possible hazards, assess the
vulnerability of the community to the hazards it faces, and to provide possible mitigation
activities for those hazards. The focus of the hazard mitigation plan is the development of
projects and policies that can be implemented to reduce or prevent losses from future
disasters.
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Table 11-Steps in Planning Process

Steps in the Planning Process
Identification of natural hazards and risks/Review of 2016 HMP
Preparation of draft plan
Identification of natural hazard mitigation goals and objectives
for the emergency management program
Selection of evaluation criteria
Selection of Mitigation strategies using locally chosen criteria
Public Comment
Completion of the final plan
What is a Hazard?
A hazard is an event or physical condition that has potential to cause fatalities, injuries,
property damage, infrastructure damage, agricultural loss, damage to the environment,
interruption of business, or other types of harm or loss. This plan focuses on principle
natural hazards that occur in the northern lower region. This Plan is intended to be a
resource for building coordination and cooperation within a community for local control
of future mitigation and community preparedness.
What is Mitigation?
Mitigation is the sustained action taken to lessen the impact from natural hazards and to
work to reduce the long-term risk to human life and property, and their effects. This
long-term planning distinguishes mitigation from actions geared primarily to emergency
preparedness and short-term recovery. This Plan can be used to lessen the impact, to
support and be compatible with community goals, to lay out considerations in choosing
and evaluating methods, and to look at the feasibility of mitigation strategies.
Understanding the importance of the Hazard Mitigation Plan, and to be inclusive to the
process public meetings were held for discussion.
HMP Organization
Through a series of open meetings to the public the LEPC with input from the SEOC and
the guidelines provided by FEMA, assessed the Plan in order to determine what changes,
if any, would be necessary for the update. Below outlines the meeting dates, locations
and topics. All LEPC and or HMP meetings a sign in sheet was required, Appendix B.
LEPC follows the Michigan Opens Meetings Act (Public Act No. 267 of 1976). All
LEPC meetings are posted on the Cheboygan County web page cheboygancounty.net
under Meetings and OEM heading (Appendix C), the bulletin board at the Cheboygan
County Clerk’s Office and posted on the entrance to the Cheboygan County Building.
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HMP/LEPC MEETINGS
Table 12-LEPC HMP/Meetings

Meeting
Date

Meeting
Location

Discussion Topics

10/12/20
10/26/20
11/02/20
11/05/20
11/09/20
12/09/20
01/11/21
02/02/21
02/11/21
03/01/21
03/08/21
03/29/21
05/13/21
06/10/21
06/21/21

County OEM
County OEM
County OEM
County OEM
County OEM
County OEM
County OEM
County OEM
County OEM
County OEM
County OEM
County OEM
County OEM
County OEM
County OEM

06/23/21
06/24/21
06/28/21
07/12/21
07/29/21
08/05/21

County OEM/field
Beaugrand Twp Hall
County OEM
County OEM
County OEM
County OEM

Review 2016 HMP Plan outline
Review 2016 HMP Plan, Hazards and Risks
Review 2016 HMP Goals and Objectives
Meet with Regional SEOC-outline planning
Outline 2021 HMP
Develop Community profile 2021 HMP
Preliminary identification of Hazards and Risks
Building and Zoning meeting Master Plan review
Continue review Cheboygan County Master Plan
Meet with Regional SEOC-Review beginning draft outline
Identify Critical Infrastructure
Identify Goals and Objectives, ideas for mitigation strategies
Create outline/chapter input
Locate/Create maps/charts/tables outline
Review/update chapter outlines. Review 2016 HMP Action
Plan/Progress/Status-create flow chart table
Meet with Drain Commissioner/water flow
MTA meeting-Survey, hazards, discussions
Hazard identification and assessment
Goals and Objectives, continue work on mitigation strategies
Continue mitigation strategies finalize draft plan
Review and LEPC approval of HMP draft and authorize to
send to State for review

Through the meetings above, the sections of the Plan were evaluated, modified and
incorporated accordingly.
This update process included the review of the Cheboygan County Master Plan, the 2016
Charlevoix, Cheboygan, & Emmet County Hazard Mitigation Plan, maps and studies, as
well as ongoing activities. This included the review of informational sources such as:
State of Michigan HMP, U.S. Census, National Weather Services, emergency
management plans, Michigan Department of Transportation, Michigan Department of
Natural Resources, the local health department, Michigan EGLE including dam
inspections, MSP Emergency Management, National Fire Incident Reporting System,
Cheboygan County GIS, building codes, ordinances, and jurisdictional capabilities.
Ads were placed in the Cheboygan Tribune on July 2nd and 9th and Straitsland Resorter
July 7th for public to attend and provide input for meeting dates of July 12th, 29th and
August 5, Appendix D.
The Plan was also posted on the Cheboygan county web page www.cheboygancounty.net
on July 30, 2021. With this draft plan posted an email was sent to surrounding county
OEM Director’s for their feedback. A notice of review was also placed in the Cheboygan
Tribune on July 30, 2021 for public comment until August 30, 2021, Appendix E.
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After the HMP was completed it was proofed by members of the LEPC. On August 16,
2021 The Plan was then sent to the MSP Emergency Management Division for review.
Based on feedback from the MSP Emergency Management Division, the LEPC again
met and changes were discussed/implemented. IF NEEDED
After approval from the MSP Emergency Management Division and FEMA, the 2021
Cheboygan County Hazard Mitigation Plan was presented on (DATE) to the Cheboygan
Count Board of Commissioners for approval/adoption during a public hearing.

42
Cheboygan County Hazard Mitigation Plan

CHAPTER 7
HAZARD IDENTIFICATION
AND
RISK AND VULNERABILITY
ASSESSMENT
_____________________________________
Cheboygan County is vulnerable to a wide range of natural, technological, and humanrelated hazards. Emergency management officials are challenged with managing these
threats to protect life and property. In order to be effective at mitigating, preparing for,
responding to, and recovering from all hazards, the types of hazards facing a county
should be identified and understood. Hazard identification provides communities with a
realistic base to plan for mitigation, preparedness, response, and recovery activities.
Cheboygan County’s risk and vulnerability assessments were determined based on the
hazard maps, community profile, community input and the weighted hazard ranking
process.
After reaching out to stakeholders in each unit of government and conducting public
meetings, a community profile hazard impact was attained, Table 13. With this
community profile hazard impact we were able to rate then identify the top specific
hazards for each jurisdiction. This also allowed the HMC to prioritize the hazards.
In order to achieve overall prioritization of hazards the HMC used the community profile
hazard impact and rated the benchmark factors. This in turn produced the Hazard
Evaluation Aspect Criteria, Table 14, which was then used to produce the Hazard Rating.
The Hazard Rating was charted, Table 15, and thus provided targets based on a weighted
system that ranked the hazards fitting the criteria of risk assessment.
Out of the 15 benchmark factors the top six evaluation measures were chosen 1)
likelihood of occurrence; 2) size of affected area; 3) warning system available; 4)
percent of population affected; 5) ability to mitigate; 6) collateral damage;
The committee then turned to vulnerability assessment. Once the vulnerability
assessment was conducted it was then charted, Table 16, along with the risk assessment
and overall priority, then ranked from 1-25 (all probable hazards that could affect
Cheboygan County). This ranking is not only for past occurrences but is relative for
probable occurrences.
Once the hazards were categorized the HMC could then inform all units of government
where their hazard impacts ranked in order of priority taking into account the risk and
vulnerability assessments. This allows the HMC to provide the feedback necessary for
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local units of government to assess their hazards and review their capabilities while the
County as a whole, including all stakeholders, can assess the top priorities that affect us
most for its mitigation strategies. This allowed a complete analysis of the county not
only by the hazards but also considering geographical, population, and critical facilities
and infrastructures.
Benchmark Factors:
Likelihood of Occurrence
Likelihood of occurrence measures the frequency with which a particular hazard occurs.
The more frequently a hazard event occurs, the more potential there is for damage and
negative impact on a community.
Size of Affected Area
Each hazard affects a geographic area. For example, a blizzard might affect an entire
state or even several states, while a flood might only affect a portion of a county or
municipality. Although size of the affected area is not always indicative of the
destructive potential of the hazard (a tornado is a good example), generally the larger
the affected area, the more problematic the hazard event is to a community.
Capacity to Cause Physical Damages
The capacity to cause physical damages refers to the destructive capacity of the hazard.
While the destructive capacity of some hazard events, such as floods and tornadoes, is
often immediate and readily apparent, some hazards may have significant destructive
capacity that is less obvious as it may occur over an extended period of time such as
extreme temperatures or drought.
Speed of Onset
Speed of onset refers to the amount of time it typically takes for a hazard event to
occur. Speed of onset is an important evaluation measure because the faster an event
occurs, the less time local governmental agencies typically have to warn the potentially
impacted population of appropriate protective actions.
Potential for Causing Casualties
Potential for causing casualties refers to the number of casualties (deaths and injuries)
that can be expected if a particular hazard event
occurs.
Percent of Population Affected
Percent of Population affected refers to the percent of the county population that may
be affected directly or indirectly by the hazard event.
Economic Effects
Economic effects are the monetary damages incurred from a hazard event and include
both public and private damage. Direct physical damage costs, as well as indirect
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impact costs such as lost business and tax revenue, are included as part of the total
monetary damages.
Duration
Duration refers to the time period the hazard event is actively present and causing
damage (often referred to as the “time on the ground”.) Duration is not always
indicative of the damaging potential of a hazard event (a tornado is a good example).
However, in most cases, the longer an event is “active” and thus causing damage, the
greater the total damages will be.
Seasonal Pattern
Seasonal pattern refers to the time of year in which a particular hazard event can
reasonably be expected to occur. Some hazard events can occur at any time of the year,
while others occur primarily during one particular season (i.e., blizzards in winter).
Oftentimes, hazard patterns coincide with peak tourism seasons and other times of
temporary population increases, greatly increasing the vulnerability of the population to
the negative impacts of certain hazard events.
Predictability
Predictability refers to the ease with which a particular hazard event can be predicted
in terms of time of occurrence, location, and magnitude. Predictability is important
because the more predictable a hazard event is, the more likely it is a community will be
able to warn the potentially impacted population and take other preventive measures to
minimize loss of life and property.
Collateral Damage
Collateral damage refers to the possibility of a particular hazard event causing secondary
damage and impacts. For example, blizzards and ice storms can cause power outages,
which can cause loss of heat, which can lead to hypothermia and possible death or
serious injury. Generally, the more collateral damage a hazard event causes, the more
serious a threat the hazard is to a community.
Environmental Impact
Environmental Impact refers to the environmental damage that may be caused by a
particular hazard event. The effects of a hazard event must be thought through to
identify possible environmental impact. For example, a flood event may overwhelm a
sewage treatment plant which then discharges raw sewage thereby contaminating water
supplies.
Availability of Warnings
Availability of warnings indicates the ease with which the public can be warned of a
hazard. This measure does not address the availability of warning systems in a
community, per se. Rather, it looks at the overall availability of warning in general for a
particular hazard event. For example, a community might receive warning that a
flood will occur within 24 hours, but receive no warning when a large structural fire
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occurs. Generally, hazards that have little or no availability of warning tend to be more
problematic for a community from a population protection and response standpoint.
Mitigative Potential
Mitigative potential refers to the relative ease with which a particular hazard event can be
mitigated against, through application of structural or non-structural (or both) mitigation
measures. Generally, the easier a hazard event is to mitigate against, the less future
threat it may pose to a community in terms of loss of life and property.
Public Awareness
The amount of public awareness indicates the ease with which the public can be
informed about particular hazards. This measure does not address the current level
of public awareness that exists in the community. Rather, it looks at the overall
value of public awareness in general for a particular hazard event.
Hazard Analysis Evaluation Benchmark Factors
Likelihood of Occurrence
Excessive Occurrence
High Occurrence
Medium Occurrence
Low Occurrence

10 pts
7 pts
4 pts
1 pt

Speed of Onset
Minimal/No Warning
Less than 12 Hours
12-24 Hours
Greater than 24 Hours

10 pts
7 pts
4 pts
1 pt

Economic Effects
Significant Effects
Medium Effects
Low Effects
Minimal Effects

10 pts
7 pts
4 pts
1 pt

Seasonal Pattern
Year-round Occurrences
Three Season Occurrences
Two Season Occurrences
One Season Occurrence

10 pts
7 pts
4 pts
1 pt

Collateral Damage
High Possibility
Good Possibility
Some Possibility
No Possibility

10 pts
7 pts
4 pts
1 pt
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Mitigative Potential
Easy to Mitigate
Possible to Mitigate
Difficult to Mitigate
Impossible to Mitigate

10 pts
7 pts
4 pts
1 pt

Environmental Damage
High Possibility
Good Possibility
Some Possibility
No Possibility

10 pts
7 pts
4 pts
1 pt

Public Awareness
Significant Value
Some Value
Limited Value
No Value

10 pts
7 pts
4 pts
1 pt

Affected Area
Large area
Small Area
Multiple Sites
Single Site

10 pts
7 pts
4 pts
1 pt

Potential for Casualties
High Impact
Medium Impact
Low Impact
No Impact (none)

10 pts
7 pts
4 pts
1 pt

Duration
Long Duration
Medium Duration
Short Duration
Minimal Duration

10 pts
7 pts
4 pts
1 pt

Predictability
Unpredictable
Somewhat Predictable
Predictable
Highly Predictable

10 pts
7 pts
4 pts
1 pt

Availability of Warnings
Warnings Unavailable
Generally Not Available
Sometimes Available
Warnings Available

10 pts
7 pts
4 pts
1 pt

Percent of Population Affected
60% to 100%
30% to 59%
15% to 29%
14% or less

10 pts
7 pts
4 pts
1 pt
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Damage Capacity
High Capacity
Medium Capacity
Low Capacity
No Capacity

10 pts
7 pts
4 pts
1 pt

Hazard by Impact-Table 13
Each of the participating governments, as part of the survey, were asked how an event
could impact their area should it occur. They were asked to rate the impact as high,
medium or low and provided the following definitions.
High Impact
High impact events could be events that resulted in multiple deaths and extensive
property damage.
Medium Impact
Medium impact events could be events that resulted in a death and/or injuries to multiple
persons and moderate property damage.
Low Impact
Low impact events could be events that resulted in injuries with minimal property
damage.
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Table 13-Community Profile Hazard Impact
Community

*Aloha Township
Beaugrand Township

High
Impact
Hazards
Did Not
Participant
J

Benton Township
Burt Township
City of Cheboygan

BLQ
ABCEFHIJKPR

Medium
Impact
Hazards

Low Impact
Hazards

Community

High Impact
Hazards

Mackinaw Township

BCEGIL

BCDEFHIKLOPQRS
TVWXY
BCDEFGHKLMN
A
OPQRSUVXY
ACEGHMNOTX HDFIJKPRSUVWY

Village of Mackinaw
Mentor Township

GMNOQTV

DLSUWXY

Munro Township

AGMNUV

Mullett Township

Medium
Impact
Hazards

Low Impact
Hazards
JRYX

ACFHIKPQ

ADPHKMULQST
VW
BEGMNOXY

AE

D

MN

FMNUVXY

BDHIJKOPRSW

ABCEHLNOQW

DFGIJKMPRSTUVXY

ACELGQT

DJLRSTUVW

County of Cheboygan

ACFGJLNQX

BHMV

DEIKOPRSTUWY

Nunda Township

ADLQ

BEJNOV

FGHIKMPRSTUWXY

Ellis Township

Advised no

Hazards effect

them

HIKLPQRT

BDGJMNSVXY

AEFHOUW

Forest Township

CQRUW

AEF

CL

CHSU

Waverly Township

AGJLMN

DEFIKOSTUVWX
Y

BDGHIJKMNOPQRST
UVWXY
BCHPQR

Hebron Township

ABDFHIJKLM EGSY
NOPTV
FGIJLMPRTV ABDEKNOQW
Y
X
CKELF
AGP

Tuscarora Township
(Indian River)
Walker Township

BMRVDNSWTXHI
QUJYO

Wilmot Township

ACDEGKLMQ FHNOSX
T

BIJPRUWY

Inverness Township

AEFGNOS

BIJKLPRUWY

Wolverine (Village)

AV

BCDEFGHIJKLMNOP
QRSTUWXY

Grant Township

CDHMQTUVX

GHILPQRTUVWX
Y
HAZARDS: A: Winter Weather Hazard; B-Fixed Site Hazmat; C-Transportation Hazmat; D-Extreme Temperature; E-Transportation Accident; F-Public Health;
G-Infrastructure Failure; H-Structural Fire; I-Terrorism/Sabotage/WMD; J-Dam Failure; K-Civil Disturbance; L-Wildfire; M-Shoreline Flooding; N-Severe Winds;
O-Lightning; P-Nuclear Attack; Q-Pipeline Accident; R-Earthquake; S-Hail; T-Tornados; U-Scrap Tire Fire; V-Flooding; W-Drought; X-Oil/Gas Well incident;
Y-Subsidence (sink holes)
Koehler Township

CE

ABDFJKMNOS

Note: See Appendix F for ranking totals
Note: See Appendix G for Mean Values-Risk Assessment Priority v. Survey High Impact
* Aloha Township did not complete their survey
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The HMC was asked review the listed hazards (Table 15) and to rate the Hazard Aspect (Table 14)
Table 14-Hazard Evaluation Aspect Criteria
Always
Hazard Aspect
Important
Likelihood of Occurrence
Capacity to Cause Damage
Size of Affected Area
Speed of Onset
Percent of Population
Affected
Potential for Casualties
Negative Economic effects
Duration of Threat
Seasonal Risk Pattern
Environmental Impact
Predictability of Hazard

X

Ability to Mitigate
Availability of Warning
System
Public Awareness
Collateral Damage

X
X

Usually
Important

Sometimes
Important

Rarely of
Importance

Not worth
Considering

X
X
X
X
X
X
X
X
X
X

X
X

With the hazard aspect rating, the top evaluation measures were selected and then given a
weight value in percent totaling 100%.
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Table 15-Hazard Rating
Hazards

WEIGHT
Winter Weather Hazard
Fixed Site Hazmat
Transportation Hazmat
Extreme Temperature
Transportation Accident
Public Health
Infrastructure Failure
Structural Fire
Terrorism/Sabotage/WMD
Dam Failure
Civil Disturbance
Wildfire
Shoreline Flooding
Severe Winds
Lightning
Nuclear Attack
Pipeline Accident
Earthquake
Hail
Tornadoes
Scrap Tire Fire
Riverine Flooding
Drought
Oil/Gas Well Incident
Subsidence

Likelihood
to Occur

Size of
Area

30%%
10
4
7
4
7
4
4
10
1
4
1
7
4
4
4
1
4
1
4
1
1
4
7
1
1

20%
10
1
1
10
4
10
10
1
4
7
1
7
4
10
4
10
7
10
4
4
1
4
10
1
1

Warning
System
Available
5%
7
7
10
1
10
4
7
10
10
7
7
10
4
4
7
7
10
10
7
7
10
7
1
10
10

% of
Population
Affected
15%
10
4
4
7
1
10
4
1
10
4
1
4
1
4
1
10
7
10
4
4
1
4
10
1
1

Ability to
Mitigate

Collateral
Damage

25%
7
7
7
4
7
7
7
7
1
7
4
7
4
7
1
1
7
4
4
4
10
4
1
7
1

5%
7
4
4
4
4
10
7
4
10
10
4
4
4
7
4
10
7
7
7
7
4
4
4
4
4

Risk Assessment
From the hazard rating computed in Table 15 utilizing the bench mark factors, we can
then provide a risk assessment based on the weight given to the six evaluation measures
(EM) using; % x EM providing a composite hazard ranking number that can then be
categorized as high, medium or low listed in column Overall Priority. See Table 16.
The goals of risk assessment are to determine where hazards exits, and develop an
understanding of how often they will arise and how much harm they will cause in
Cheboygan County. With this information we are then able to concentrate our efforts on
developing hazard mitigation goals and strategies that best safeguard our county.
•
•
•

High Risk-very likely to occur during hazard mitigation planning horizon of 20
years, and/or affect all or most of the county.
Medium Risk-somewhat likely to occur during hazard mitigation planning
horizon of 20 years, and/or affect a significant area of the county.
Low Risk-means it is not likely to occur, or cover only a limited area within the
county.
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Vulnerability Assessment
This step looks at such points as population concentrations, types of housing (older
homes, mobile homes), presence of agriculture, sprawl (spreading of resources too thin),
and other issues that may make Cheboygan County more vulnerable to specific hazards.
Basic criterias are listed below.
•
•
•

High Vulnerability-if an event occurred it would have severe impacts over large
geographic areas or more densely populated areas and have a serious financial
impact on county residents and businesses.
Medium Vulnerability-if an event occurred it would have confined impacts on
the safety of residents but would have a financial impact on county residents and
businesses.
Low Vulnerability-if an event occurred it would have very minimal impact on
the safety of county residents and minimal financial impact on county residents
and businesses.
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Table 16-Risk/Vulnerability Assessment

Risk
Assessment

Vulnerability Overall Priority
Assessment

Winter Weather Hazard
Public Heath

8.95
7.15

High
High

High
High

Infrastructure Failure

6.25

High

High

4

Wildfire

6.55

Medium

High

5

Dam Failure

5.80

High

Medium

6

Transportation Hazmat

5.35

High

Medium

7

Pipeline Incident/Oil/Gas Well

6.25

Medium

Medium

8
9

Severe Winds
Structural Fire

6.10
5.80

Medium
Medium

Medium
Medium

10.
11.

Fixed Site Hazmat
4.30
Riverine Flooding/Shoreline Flooding 4.15

Medium
Medium

Medium
Medium

12.

Drought

6.1

High

Low

13.

Nuclear/Terrorism/Sabotage/WMD

3.85

High

Low

14.

Tornadoes

3.40

High

Low

15.
16.

Earthquake
Extreme Temperature

5.65
5.50

Medium
Medium

Low
Low

17.

Lightning

3.40

Medium

Low

18.

Transportation Accident

5.50

Low

Low

19.
20.

Hail
Scrap Tire Fire

4.30
3.85

Low
Low

Low
Low

21.

Civil Disturbance

2.20

Low

Low

22.

Subsidence

1.60

Low

Low

Ranking Event
1
2
3
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Hazards
WINTER WEATHER
To get a better understanding of winter weather, definitions relating to Michigan were
obtained from the Michigan State Police MIREADY at Michigan.gov.
Sleet: Rain that turns into ice pellets before reaching the ground. Sleet also causes
moisture on roads to freeze and become slippery.
Freezing Rain: Rain that freezes when it hits the ground, creating a coating of ice on
roads, walkways, trees, and power lines. Small accumulations of ice can be a significant
hazard. An inch or more of ice can paralyze a region for days to a week or more. Heavy
accumulations of ice can bring down trees and topple utility poles and communication
towers.
Winter Weather Advisory: Issued by the National Weather Service for any combination
of winter weather hazards that will produce hazardous winter weather conditions (snow,
wind, blowing snow, wind chill, freezing drizzle, mixed precipitation). Minimum
snowfall criteria of 3” of snow in a 12 hr period (may be lower if high impact weather)
Winter Storm Watch: This product is issued by the National Weather Service when
there is a potential for heavy snow or significant ice accumulations, usually at least 24 to
36 hours in advance. Conditions are favorable for severe winter weather, with the
possibility of heavy sleet, heavy snow, ice storm, heavy snow and blowing snow—or a
combination of events. Synoptic or lake enhanced snow accumulations of at least 8
inches in 12 hrs or at least 10 inches in 24 hrs.
Winter Storm Warning: Severe winter conditions are imminent. This product is issued
by the National Weather Service when a winter storm is producing or is forecast to
produce heavy snow or significant ice accumulations. A winter storm warning for heavy
snow generally indicates snowfalls of at least 8 inches in 12 hrs or 10 inches in 24 hrs.
Blizzard Warning: Issued for winter storms with sustained or frequent winds of 35 mph
or higher with considerable falling and/or blowing snow that frequently reduces visibility
to 1/4 of a mile or less. These conditions are expected to prevail for a minimum of 3
hours. There does not need to be falling snow for a blizzard warning, it is based on winds
and visibility only.

Ice Storms
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To qualify for an ice storm NOAA indicates that there must be a ¼ inch of freezing rain.
Cheboygan County, every year during cold weather months, has a freezing rain, sleet or
frost incident that causes hazardous conditions for movement. Ice storms on the other
hand not only cause hazardous conditions for movement but also cause damage to
infrastructure such as utility lines, trees/tree branches falling and other issues affecting
weight loads causing thousands of dollars in damages within the county. This damage,
many times can be a cause and effect circumstance such as power outages, in turn no heat
supply to a home requiring shelters to be opened.
Location
Cheboygan County-All of Cheboygan County is an at risk area. Ice storms can affect the
whole county or different areas at a time.
Previous Occurrences and Probability of Future Occurrences
According to NOAA and National Center for Environmental Information database, the
following events were provided over the last 50 years. The data supplied was 4 events.
The historic hailstorm damage from National Risk Index is $________ with the expected
annual losses of $4,270.

County/Area
Cheboygan
Cheboygan
Cheboygan
Cheboygan

Begin
01-04-1997
02-24-2001
01-02-2005
02-17-2008

End
01-05-1997
02-25-2001
01-02-2005
02-17-2008

Injuries
None
None
None
None

Property Damage
None
None
None
None

Crop Damage
None
None
None
None

Summary of Events:
01-04-1997: Ice accumulated 1 to 2 inches on exposed surfaces in most areas...with
localized reports of in excess of 3 inches of ice. Many trees, branches and power lines
were down. Widespread power outages also occurred with some areas remaining without
power for 2 to 3 days after the event. Numerous accidents were reported due to the
adverse driving conditions.
02-24-2001: Across Northern Lower Michigan, the freezing rain began during the
evening of the 24th. By late in the evening, a quarter of an inch of ice had accumulated
on exposed surfaces. Widespread tree damage and power outages did not occur with this
event, as most trees and power lines were able to sustain the weight of the ice until it
melted. Many area roads, however, were extremely icy.
01-02-2005: A few spots (Cheboygan, Rogers City, West Branch) reported a half inch of
ice. The ice accumulated on all surfaces, including roads, making travel almost
impossible during the early morning hours of the 01-05-2005.
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02-17-2008: Southerly flow aloft brought relatively warm and moist air across the region.
A wintry mix of precipitation developed across Northern Michigan on the 17th. Snow fell
initially, but freezing rain became the most significant precipitation type.
Based on the information from NOAA predictability can be looked at in two ways. The
first would be from 1971 to present; this would give an average of an ice storm to occur
every 12.5 years. The second would be from 1997 to present; this would give an average
of an ice storm to occur every 6 years or a 25% chance of occurrence per year.
Vulnerability Assessment
Ice and sleet are listed as “high” on the vulnerability assessment scale, Table 16, as
winter weather due to the occurrences causing injury and damage on a variety of levels.
Even the smallest damage to infrastructure can cause a wide variety of issues as listed in
the description.

Winter Snowstorms-not ice or blizzard
A snowstorm can be categorized by the definition of snow fall/accumulation under a
winter weather advisory, winter storm watch, winter storm warning and blizzard warning.
Due to Cheboygan County being in the snow belt for lake effect snow mainly from Lake
Michigan, there are times throughout winter storm months that there is heavy
accumulation. Like ice storms, snowstorms cause hazardous conditions for movement but
also cause damage to infrastructure such as utility lines, trees/tree branches falling, and
other issues affecting weight loads, such as roofs, causing thousands of dollars in
damages within the county. This damage, many times can be a cause and effect
circumstance such as power outages, in turn no heat supply to a home requiring shelters
to be opened. The road commission and local DPW departments play a vital role to
ensure roads can be cleared.

Location
Cheboygan County-Cheboygan County is an at risk area. Snowstorms can affect the
whole county or different areas at a time. Traditionally more snow falls in the south and
west county areas such as Tuscarora, Mentor, Ellis, Wilmot, Nunda, Burt and Munro
Townships and Village of Wolverine due to the path of the lake effect snows, Figure 13.
Figure 13- Lake Effect Snow Flows
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Source: NOAA, Gaylord MI

Previous Occurrences and Probability of Future Occurrences
According to NOAA and National Center for Environmental Information database, the
following events were provided over the last 50 years. The data supplied was 42 events:
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County/Area Begin
Cheboygan
01-09-1997
Cheboygan
01-24-1997
Cheboygan
02-04-1997
Cheboygan
02-21-1997
Cheboygan
02-27-1997
Cheboygan
03-13-1997
Cheboygan
01-08-1998
Cheboygan
01-14-1998
Cheboygan
03-08-1998
Cheboygan
03-05-2001
Cheboygan
03-08-2002
Cheboygan
04-03-2003
Cheboygan
11-13-2003
Cheboygan
01-06-2004
Cheboygan
12-13-2004
Cheboygan
12-21-2004
Cheboygan
01-19-2005
Cheboygan
11-24-2005
Cheboygan
02-05-2006
Cheboygan
02-16-2006
Cheboygan
12-01-2006
Cheboygan
02-01-2007
Cheboygan
03-01-2007
Cheboygan
04-11-2007
Cheboygan
12-01-2007
Cheboygan
01-10-2008
Cheboygan
01-29-2008
Cheboygan
02-10-2008
Cheboygan
12-28-2008
Cheboygan
12-09-2009
Cheboygan
12-11-2010
Cheboygan
12-20-2012
Cheboygan
01-24-2014
Cheboygan
02-21-2014
Cheboygan
12-28-2015
Cheboygan
01-09-2016
Cheboygan
03-01-2017
Cheboygan
04-03-2018
Cheboygan
04-13-2018
Cheboygan
02-12-2019
Cheboygan
12-01-2019
Cheboygan
12-12-2020

End
Injuries
01-10-1997
None
01-25-1997
None
02-05-1997
None
02-22-1997
None
02-27-1997
None
03-15-1997
None
01-08-1998
None
01-15-1998
None
03-08-1998
None
03-05-2001
None
03-08-2002
None
04-05-2003
None
11-13-2003
None
01-07-2004
None
12-13-2004
None
12-21-2004
None
01-19-2005
None
11-25-2005
None
02-05-2006
None
02-17-2006
None
12-01-2006
None
02-03-2007
None
03-02-2007
None
04-12-2007
None
12-03-2007
None
01-11-2008
None
01-20-2008
None
02-11-2008
None
12-28-2008
None
12-11-2009
None
12-13-2010
None
12-21-2012
None
01-25-2014
None
02-22-2014
None
12-29-2015
None
01-10-2016
None
03-01-2017
None
04-04-2018
None
04-16-2018
None
02-13-2019
None
12-01-2019
None
12-12-2020
None

Property Damage
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
$6,000
None
None
None
None
None
None
None
None
None
None

Crop Damage
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
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Summary of Events:
01-09-1997: Low-pressure tracking across the Great Lakes spread locally heavy snows
across much of Northeast Lower Michigan. Additional enhancement of the snow was
provided by Easterly winds off Lake Huron. Snowfall totals across the County ranged
from 8 to 10 inches.
01-24-1997: A winter storm tracking across the lower Great Lakes spread locally heavy
snows across Northern Lower Michigan. Total snowfall across the county ranged from 6
to 10 inches.
02-04-1997: Low-pressure tracking across Northern lower Michigan brought locally
heavy snows to the region. Thunder snow accompanied the system and briefly produced
snowfall rates of 2 to 3 inches per hour. Total snowfall across the county ranged from 8
to 10 inches.
02-21-1997: Low-pressure tracking across the lower Great Lakes Region spread locally
heavy snows into Northern Lower Michigan. An Easterly flow off Lake Huron enhanced
snowfall across the county resulting in 8 to 12 inches of total accumulation.
02-27-1997: Snow occasionally fell at the rate of 1 to 2 inches per hour. Strong winds
combined with the snow to cause significant blowing and drifting. Near whiteout
conditions at times. Total snowfall across the County ranged from 6 to 10 inches.
03-13-1997: Low-pressure tracking across the lower Great Lakes spread locally heavy
snows into Northern Lower Michigan. Total snowfall across the County ranged from 6 to
10 inches.
01-08-1998: The snow became locally heavy at times during the afternoon. Occasionally
falling at the rate of 1-2 inches per hour. The snow tapered off toward midnight leaving 6
- 8 inch accumulations North and West of a line from Manistee to Alpena.
01-14-1998: Snow developed across Northern Lower and Eastern Upper Michigan during
the evening of the 14th. General area of snow produced localized snowfall rates of 2-3
inches per hour at times. The mainly affected portions of Alcona, Alpena, Cheboygan,
Montmorency, Oscoda, Otsego and Presque Isle counties where snowfall totals averaged
6-10 inches with localized accumulations of up to 12 inches.
03-08-1998: Snow began during the morning, became heavy at times during the
afternoon. Tapering off during the evening with snowfall totals ranged from 6 to 10
inches across the region.
03-05-2001: The snowfall became widespread across Northern Michigan during the
morning of the 5th, and continued through late in the evening before ending. The heaviest
of which occurred across much of Alpena, Presque Isle and Cheboygan Counties, where
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around 6 inches of snowfall was reported. Northeast winds gusting as high as 30 miles an
hour combined with the snowfall to produce considerable blowing and drifting snow.
03-08-2002: Snowfall totals were generally less than 6 inches, but the snow combined
with freezing rain and sleet to create hazardous travel conditions across the region.
04-03-2003: A prolonged period of mainly mixed precipitation fell across Northern
Michigan on the 3rd through the 5th. Numerous reports of downed tree limbs and power
lines were received because of the precipitation.
11-13-2003: Low pressure intensified rapidly as it moved through and East of the
Northern Great Lakes Region. Winds rapidly increased behind a cold front passage on the
evening of the 12th, with numerous wind gusts in excess of 50 mph. The winds downed
many trees and power lines across the region, producing widespread power outages.
Accumulations of 2 to 5 inches were common. Other Snowbelt areas, travel was still
severely impaired in the overnight and morning hours.
01-06-2004: A passing cold front reinvigorated lake effect snow on the evening of the
6th. The air mass was too cold to support very heavy snow, but 3 to 6 inches of new
accumulation combined with strong winds and earlier snowfall to produce dangerous
travel conditions.
12-13-2004: An Alberta clipper raced East across Northern Michigan on the 12th. This
system brought 6 to 8 inches of snow to Eastern Upper Michigan, and 4 to 6 inches in
Northern Lower Michigan. Things took a turn for the worse as the system departed on the
night of the 12th into the daylight hours of the 13th. Much colder air and gusty winds
surged into the region, bringing anywhere from 2 to 5 inches of snow to the snow belts.
Strong northwest winds produced considerable blowing and drifting snow, contributing
to miserable travel conditions.
12-21-2004: A strong low-pressure system slowed as it moved through the Northern
Great Lakes region on the 20th and 21st. Places in Western Chippewa and Mackinac
Counties saw around a foot of snow, with 8 to 10 inch amounts common in Northwest
Lower Michigan. Gusty winds contributed to blowing and drifting snow, especially as the
storm was starting to wind down.
01-19-2005: Low pressure moved East across Lake Superior and far Northern Lake
Huron. Southwest winds ahead of the system brought snow to Northern Michigan.
Snowfall totals of 6 to 10 inches were common along the Lake Michigan shoreline of
Eastern Upper and northwest Lower Michigan. Near blizzard conditions occurred near
Lake Michigan, where winds gusted to around 40 mph.
11-24-2005: Clipper moved Southeast across the Northern Great Lakes. This brought up
to 3 inches of snow to the region on the 23rd, along with patchy freezing drizzle. Lake
effect snow quickly developed, and became intense by afternoon of 24th. Near-blizzard
conditions developed, with wind gusts of 25 to 35 mph inland and 50 mph near the
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coastlines, lowering visibilities to near zero at times. Travel was impacted severely by the
falling, blowing, and drifting snow. Numerous accidents occurred on area highways. The
snow and winds gradually diminished on Thanksgiving Night - just ahead of the next
system.
02-05-2006: Snowfall totals were in excess of 10 inches across a broad portion of North
Central and Northeast Lower Michigan. Heavy snowfall was somewhat less widespread
in the lake effect snow belts to the west of I-75.
02-16-2006: The initial band of snow lifted northward into the region in the pre-dawn
hours, brining 2 to 6 inches of snow to most of Northern Lower Michigan (generally
south of M-68). Strong winds, especially during the afternoon of the 16th through the
17th, produced considerable blowing snow and drifts as high as 4 feet. There were a
number of power outages, especially where ice accumulations were highest, as the strong
winds (gusts to 35 mph) brought down ice-covered tree limbs. Some places went without
power for several days.
12-01-2006: Away from the lakeshore, most of Northern Lower Michigan received 5 to
10 inches of snow. Some blowing and drifting snow developed late on the 1st, as winds
kicked up when the system departed.
02-01-2007: A pair of clipper systems brought bouts of lake effect and lake enhanced
snowfall to Northwest and North Central Lower Michigan. Southwest winds on the
morning of the 1st, dumped heavy lake enhanced snow from Leelanau County to the tip
of Northern Lower Michigan. There was a brief lull in the snow in the pre-dawn hours of
the 2nd, before the next clipper arrived. This one dumped another 4 to 8 inches of snow
to the same areas impacted on the 1st. Behind the second clipper, a strong cold front
brought gusty winds and frigid air to the region. Lake effect snow resulted in another 3 to
7 inches across a large part of Northwest and North Central Lower Michigan, on the night
of the 2nd into the daylight hours of the 3rd. Considerable blowing and drifting snow
resulted in near white-out conditions at times.
03-01-2007: A strong low-pressure system approached the region from the southwest.
Associated precipitation spread northward into the region on the 1st. Eastern Upper
Michigan stayed all snow, mixed with sleet and freezing rain at times in far Northern
Lower Michigan, and turned over to all freezing rain further south. Strong easterly winds
were enhanced by showery precipitation, with some gusts in excess of 50 mph. Downed
power lines were also common, thanks to the winds and the heavy, wet snow which clung
to lines. Substantial blowing and drifting snow occurred where precipitation stayed all
snow.
04-11-2007: Another round of April snow blasted Northern Michigan, as low pressure
moved from Illinois to Central Lake Huron. Snowfall accumulations ranged from 3 to 8
inches across most of Northern Lower Michigan, as well as east of I-75 in Eastern Upper
Michigan. The highest amounts, 6 to 8 inches, fell from Kingsley to Lake City and
Cadillac, as well as from Wolverine to Lewiston and Glennie.
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12-01-2007: Most of Northern Michigan picked up four to ten inches of snow during the
night, with Central Lake seeing the most with a foot. The snow turned to drizzle and
freezing drizzle during the day on the 2nd, before much colder air brought lake effect
snow and blustery winds that night and into the 3rd.
01-10-2008: A strengthening low-pressure system moved from the St Louis area toward
Lake Huron. Accumulation rates of one to two inches per hour were common in the mid
to late evening hours of the 10th, though these rates did not last long in any one place.
Accumulations were around six inches in a swath across Northwest and far Northern
Lower Michigan. The snow swath continued into Eastern Upper Michigan, with six to
nine inches of snow along the I-75 corridor.
01-29-2008: A cold air blasted into the region on very strong winds during the night of
the 29th. Temperatures hovered near zero to the single digits above zero during the day
on the 30th, with occasional blinding white-out conditions in falling and blowing snow.
Blizzard conditions occurred in the open country of Chippewa County, with near-blizzard
conditions across much of the rest of Northern Michigan.
02-10-2008: This storm was extremely similar to the January 29-30 event. Low pressure
rapidly strengthened as it moved northeast away from Lake Superior. Polar air surged
into the region behind the departing system, dropping temperatures to around zero. Lake
effect and lake enhanced snow quickly developed, with a widespread two to five inches
in the snow belts.
12-28-2008: After a brief thaw, a strong cold front blasted Arctic air back into Northern
Michigan. The cold air rushing in over the Great Lakes resulted in 1 to 3 inches of snow
in much of Eastern Upper and Northwest Lower Michigan. The snow and wind resulted
in near-blizzard conditions for a few hours on the morning of the 28th. Visibilities of a
half-mile or less were common.
12-09-2009: A powerful low-pressure system moved across Lower Michigan on the 9th.
Snow surged northward ahead of the low, with intense snowfall rates on the morning of
the 9th. By evening, snowfall totals of 6 to 12 inches were common across all of Northern
Michigan. The snow transitioned to lake effect snow that night, and lasted into the 11th in
some of the snow belts.
12-11-2010: A large low-pressure system moved from Iowa across the Southern Great
Lakes Region. Snow developed in Northern Michigan ahead of the low, moving in on the
night of the 11th, and continuing in spots into the morning of the 13th. Very gusty
northeasterly winds produced near-blizzard conditions along parts of the coastlines of
Lakes Michigan and Huron. Accumulations of 6 to 15 inches were common across
Northwest and extreme Northern Lower Michigan, parts of Eastern Upper Michigan, and
along the Lake Huron coast of Northeast Lower Michigan.
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12-20-2012: A powerful low-pressure system passed across Southern Lower Michigan on
the night of the 20th. Precipitation surged north into Northern Michigan early in the day
on the 20th, falling primarily as snow over Eastern Upper and the high terrain of
Northern Lower, and as a rain/snow mix near the coasts. The snow was heavy where it
was all snow, with 6 to 9 inches falling during the day in some areas. As night arrived,
cooler air started to enter the region, and precipitation changed to all snow. Another,
more widespread round of heavy snow resulted. Total snowfall amounts of 5 to 10 inches
were common near the Northern Lower Michigan coastline, ramping up to 10 to 20
inches in Eastern Upper and higher terrain of Northern Lower. The snow was wet and
sticky early on, especially in Northern Lower, and the resulting weight of the snow
produced considerable damage to trees. Hundreds of downed trees and limbs resulted in
widespread power outages in parts of Northern Lower, some of which were not restored
until around Christmas Day.
01-24-2014: Snow broke out ahead of a clipper system on the 24th. Strong southwest
winds off of Lake Michigan both enhanced the snowfall, and produced a considerable
amount of blowing and drifting snow.
02-21-2014: A strengthening low-pressure system passed just north of Michigan on the
21st. Cold air wrapped back into the region, and earlier rain or mixed precipitation
changed over to snow. Though Lake Michigan had been largely ice-covered prior to this
event, the stronger winds associated with the low resulted in increasing amounts of open
water. Thus, heavy lake-enhanced snow developed over portions of far northern Lower
Michigan by late afternoon of the 21st. By morning, snowfall totals topped out at 14
inches in Indian River, with a large number of surrounding communities in the 10 to 12
inch range.
12-28-2015: A strong low-pressure system moved north-northeast from Texas, reaching
Central Lake Michigan by the morning of the 29th. A wintry mix in some parts of
Northern Lower Michigan, and widespread snow elsewhere. Snowfall amounts were in
the 8 to 10 inch range near and north of M-32.
01-09-2016: Snow produced by the system affected Northern Lower Michigan on the day
and night of the 9th, transitioning to lake effect before ending on the 10th. Snowfall totals
were 4 to 8 inches across almost all of Northern Lower Michigan. Gusty north to
northwest winds resulted in considerable blowing and drifting snow.
03-01-2017: Heavy snow fell across parts of Northern Lower and far Southeast Upper
Michigan, with totals as high as 12 to 18 inches in Tower, Millersburg, Cheboygan,
Cedarville, Drummond Island, and Cathro. Gusty Northeast to North winds resulted in
some blowing and drifting snow.
04-03-2018: This system produced heavy, wet snow across most of Northern Michigan,
with some mixed precipitation reducing snowfall amounts South and East of Houghton
Lake. This late-season system produced a foot or more of snowfall in many places,
including 14 inches in Atlanta, 13 inches in Levering and Tower, and 12 inches in
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Suttons Bay, Rogers City, Petoskey, and Kinross. Winds gusts of 35 to 45 mph occurred
on the 4th, resulting in area of blowing and drifting snow.
04-13-2018: An extended period of wintry precipitation struck Northern Michigan in mid
April. This was a drawn-out event, but the heaviest precipitation occurred on the night of
the 13th into early on the 14th, and again late the night of the 14th all the way into the
morning of the 16th. The initial batch was driven by an area of low pressure that crossed
from the mid-Mississippi Valley into the southern Great Lakes. This produced mostly
snow north of M-72 in Northern Lower Michigan, with an icy wintry mix to the south.
The next batch, centered on the 15th, produced an ugly, sleet-heavy wintry mix. 1 to 5
inches of sleet accumulations were common across most of Northern Michigan. Some
light freezing rain also fell at times, but was heavier south of M-72, where ice
accumulations approached a quarter of an inch. Precipitation turned back to snow before
ending, and Eastern Upper and far Northern Lower Michigan picked up another 6 to 9
inches of snow before the system exited for go.
02-12-2019: Heavier snow fell in the morning into mid afternoon, followed by a brief
lull, before heavier snow returned that evening. Snowfall was enhanced into Northeast
Lower Michigan during this part of the event, thanks to east winds off Lake Huron. The
system departed, moderate lake effect snow fell in some of the snow belts of northern
Michigan well into the 13th. Substantial blowing and drifting snow resulted from winds
gusting up to 40 mph after the system departed.
12-01-2019: Snow amounts of 6 to 8 inches were common in Northern Lower Michigan.
Winds gusted up to 45 mph, though the highest winds did not correspond to the heaviest
snowfall.
12-12-2020: Low pressure crossed Southern Lower Michigan during the day on the 12th.
A swath of moderate to heavy snow covered much of Northern Lower Michigan.
Snowfall amounts were highest in Northeast Lower Michigan, where Easterly winds off
Lake Huron enhanced snowfall. Those Easterly winds gusted as high as 35 mph, resulting
in blowing and drifting snow, further inhibiting travel.
Based on the information from NOAA predictability can be looked at in two ways. The
first would be from 1971 to present, this would give an average of a winter storm to occur
every 1.2 years. The second would be from 1997 to present, this would give an average
of an ice storm to occur every .5 years indicating a frequency of twice a year.
Vulnerability Assessment
Winter Storms are listed as “high” on the vulnerability assessment scale, Table 16, as
winter weather due to the occurrences ability to cause injury and damage on a variety of
levels. Even the smallest damage to infrastructure can cause a wide variety of issues as
listed in the description. All existing and future buildings and populations are at risk for
snowstorms; roof loads, medical situations, power outages, heating outages, electrical
outages, ruptured underground utilities, commerce etc.
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Blizzards
A Blizzard is a severe winter weather storm and has its own NOAA warning. A Blizzard
is defined as a storm with sustained or frequent winds of 35 mph or higher with
considerable falling and/or blowing snow that frequently reduces visibility to 1/4 of a
mile or less lasting for a minimum of 3 hours.
Location
Cheboygan County-All of Cheboygan County is an at risk area. A blizzard can affect the
whole county or large geographical areas of the county. Traditionally winds come from
the north, northwest, west direction and the same is true for a blizzard in Cheboygan
County. Though snow falls most in the western and southern areas of the county,
snowstorms can turn into frequent whiteout conditions for short bursts of time. Whiteout
conditions and blizzards impact our more open areas along I-75 to include Nunda, Ellis,
Tuscarora, Burt, Munro, Hebron and Mackinaw Townships.
Previous Occurrences and Probability of Future Occurrences
According to NOAA and National Center for Environmental Information database, the
following events were provided over the last 50 years. The data supplied was 5 events:
County/Area
Cheboygan
Cheboygan
Cheboygan
Cheboygan
Cheboygan

Begin
01-16-1997
03-09-1998
01-02-1999
03-09-2002
02-24-2019

End
01-16-1997
03-09-1998
01-03-1999
03-10-2002
02-25-2019

Injuries
None
None
None
None
None

Property Damage
None
None
None
None
None

Crop Damage
None
None
None
None
None

Summary of Events:
01-16-1997: Widespread blowing and drifting snow produced whiteout conditions. Many
secondary roads became impassable at times...resulting in the closure of some roadways.
Wind chill values dropped to 30 to 50 degrees below zero at times. Snowfall accumulated
up to 8 to 12 inches across the County.
03-09-1998: A mix of sleet...freezing rain and snow quickly changed to all snow in the
morning following the passage of the cold front. Snow...heavy at times...then continued
into the evening hours. Winds rapidly increased to sustained speeds of 20 to 30 mph
behind the front. Sustained winds of 20 to 30 mph...with gusts in excess of 45 mph.
Snowfall totals generally ranged from 8 to 12 inches across the region...with some totals
in excess of 12 inches. Snow drifts of 3 to 4 feet closed many roads and the combination
of poor visibilities and hazardous road conditions.
01-02-1999: An intense winter storm which developed over the southern plains lifted
northeastward across lower Michigan from the evening of the 2nd through the morning of
the 3rd producing blizzard conditions across the region. Winds increased steadily during
Saturday the 2nd...with heavy snows starting to lift across northern lower Michigan
during the afternoon and early evening hours. The snow reached eastern upper Michigan
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overnight. System snows tapered off during the morning of the 3rd.
Snowfall totals generally ranged from 8 to 14 inches across Chippewa and Mackinac
counties of eastern upper Michigan. Across northern lower Michigan...snowfall totals
generally ranged from 10 to 18 inches...with localized totals around 20 inches. Wind
gusts of around 35 mph were common during the peak of the storm...with some gusts of
40 to 50 mph reported along the Lake Huron shoreline where winds were onshore. The
strong winds caused extensive blowing and drifting of the snow and greatly limited
visibilities. Drifts as high as 6 to 8 feet were reported across portions of the region.
The heavy snow...reduced visibilities and widespread blowing and drifting caused very
hazardous driving conditions. Many side roads remained impassable into the 4th.
03-09-2002: Strong winds and lake effect snow showers were widespread across
Northern Michigan in the wake of the cold front. The wind and snow caused blizzard or
near blizzard conditions across much of Northern Michigan soon after the frontal
passage, with these conditions persisting into the 10th across many areas.
02-24-2019: A high-impact winter storm blasted Northern Michigan with ice, snow, and
wind. The initial push of precipitation into northern Michigan fell as freezing rain, with a
number of places seeing around an eighth of an inch of ice accumulation on the day.Cold
air blasted back into the region during the day and night of the 24th, on high westerly
winds. That changed precipitation to snow, which diminished early on the 25th.
Mackinac Island had a measured gust to 63 mph. A few trees were downed by the wind
here and there. The combination of snow and wind resulted in outright blizzard
conditions across a good portion of Northern Michigan. Many roads (especially northsouth roads) were rendered impassable by blowing and drifting snow, and drifts as high
as 6 feet were not unheard of.
Based on the information from NOAA predictability can be looked at in two ways. The
first would be from 1971 to present, this would give an average of an ice storm to occur
every 10 years. The second would be from 1997 to present, this would give an average
of an ice storm to occur every 4.8 years or a 20% chance of occurrence per year.
Vulnerability Assessment
Blizzards are listed as “high” on the vulnerability assessment scale, Table 16, as winter
weather due to the occurrences ability to cause injury and damage on a variety of levels.
Even the smallest damage to infrastructure can cause a wide variety of issues as listed in
the description. All existing and future buildings and populations are at risk for blizzards;
roof loads, medical situations, power outages, heating outages, electrical outages,
ruptured underground utilities, commerce etc.

PUBLIC HEALTH
Description
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Public health emergencies occur when there is a widespread and/or severe epidemic,
contamination incident, bioterrorist attack, or other situation that negatively impacts the
health and welfare of the public. These emergencies include disease epidemics, largescale food or water contamination incidents, extended periods without adequate water
and sewer services, harmful exposure to chemical, radiological or biological agents, and
large-scale infestations of disease-carrying insects or rodents. A common characteristic of
public health emergencies is that they impact or have the potential to impact a large
number of people either statewide, regionally, or locally in scope and magnitude. These
health emergencies can occur as primary events or as secondary events from another
hazard or emergency.
Throughout the years, there have been many pandemics. For example, there was an
outbreak of severe acute respiratory syndrome (SARS) in 2003. This virus was a new
coronavirus that resulted in over 8,000 infections and a 10% mortality rate around the
world. Additionally, a new strain of H1N1 was detected in 2009, which had
approximately 300,000 deaths. Older people were less likely to get sick from this
virus since they had derived immunity from a flu strain that had circulated in the mid20th century. Since 2012, Middle East respiratory syndrome (MERS), a coronavirus, has
been reported in 27 countries where there have been approximately 2,494 people infected
and 858 deaths. In 2017, the World Health Organization (WHO) put SARS and MERS on
its priority pathogen list to spur further research into coronaviruses.
On March 11, 2020, the WHO declared the SARS-CoV-2 (COVID-19) outbreak a
pandemic. The new coronavirus had not been previously identified in humans. Vaccines
were not available. It was first reported in China on December 31, 2019. In early 2020,
COVID-19 began impacting numerous countries around the globe. In response, countries
and some states in the U.S. instituted bans and restrictions on travel, instituted nationwide
lockdowns, closed schools and businesses, requested study abroad students return to their
countries, transitioned from in-person to online classrooms, cancelled events, requested
people call before arriving at hospitals, instituted bans on the number of people that can
gather in one area, instituted social distancing of six feet between individuals, and some
churches temporarily suspended services. Some citizens responded by purchasing
supplies en masse, which caused some supply shortages. On March 13, 2020, the U.S.
declared COVID-19 a national emergency and began developing a sweeping relief
package, which was signed by President Trump on March 27, 2020.
On March 23, 2020, Michigan announced an order for all Michigan businesses and
operations to temporarily suspend in-person operations that are not necessary to sustain
or protect life, and to stay home unless they are part of the critical infrastructure
workforce, engaging in outdoor activities, or performing necessary tasks. On March 28,
2020, President Trump approved Governor Whitmer’s request for a Major Disaster
declaration in Michigan, which allows Michigan to participate in FEMA programming.
President Trump instituted Operation Warp Speed on May 15, 2020 to accelerate vaccine
research in the effort to produce a vaccine. On December 18, 2020 Moderna was the first
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vaccine authorized by the FDA for use, resulting in millions around the world and the
United States to receive the vaccine. This effort saved countless lives.
Additionally, there have been Bovine Tuberculosis found in the east side of the county
that has impacted the personal, social, and economic health of the residents and visitors
of Cheboygan County. Government regulations and enforcement actions have affected
the county’s agriculture and tourism (e.g., hunting) industries.
Location
Public health emergencies do not have geographic boundaries and affect all of
Cheboygan County.
Previous Occurrences and Probability of Future Occurrences
As of June 1, 2021, there have been 889,957 confirmed COVID-19 cases and 20,511
deaths in Michigan, and 1584 confirmed cases and 45 deaths in Cheboygan County. It is
impossible to predict when a major event will occur or how severe it will be. However, a
pandemic has a higher probability of occurring in areas where there are high population
concentrations and during colder weather. The Covid-19 pandemic is considered a once
in a hundred year pandemic.
Vulnerability Assessment
Public Health is listed as “high” on the vulnerability assessment scale, Table 16. A
public health emergency will have a severe impact over a large geographic area or in
densely populated areas. Additionally, the hazard will have a serious financial impact on
residents and businesses. In extreme cases, travel may be prevented, and businesses and
schools will be closed. If businesses close for extended periods of time, employees will
lose wages and the ability to pay their bills, and the businesses will lose revenue, which
may cause them to go out of business and employees to lose their jobs. At riskpopulations include individuals who are at higher risk of severe complications from
infectious diseases (older adults, pregnant women, children, people with pre-existing
medical conditions), individuals with limitations that impact their ability to receive and
respond to information, individuals who rely on personal care assistance, individuals with
transportation needs, and individuals who have difficulty coping in new environments.

INFRASTRUCTURE FAILURE
Description
Infrastructure provides essential services, such as electricity, heating, air conditioning,
water, sewage disposal and treatment, storm drainage, communications, and
transportation. Infrastructure failures occur when public or private utility infrastructure
becomes temporarily disabled. These failures can occur at any time and last from a few
seconds to weeks. Infrastructure failures also cause widespread economic losses to
businesses and industries, limit security, and alter lifestyles. Generally, the elderly,
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children, impoverished individuals, and people in poor health are most impacted by
infrastructure failures. For example, people unable to afford generators or have access to
fireplaces will have more difficulty getting through a failure during cold weather.
Since infrastructure is becoming more complex and interdependent, these failures can be
large in scope and magnitude. For example, a power outage during extreme heat and cold
events has the potential to create public safety and public health emergencies since
people may die in their homes and water or wastewater treatment systems may become
inoperable. Northern Michigan has fewer infrastructure networks than urban areas;
however, a failure will affect a larger geographical area since residences and businesses
are spread out.
Replacement and maintenance of infrastructure is continuous. The City of Cheboygan
over the last 10 years has been replacing underground pipes and restructuring the waste
water treatment plant. Enbridge Pipeline is looking to replace existing pipeline at the
bottom of the Straits of Mackinac with a tunnel to house piping for added safety and
security for oil and natural gas transportation. Inverness and Tuscarora Township have
added sewer lines to take the place of septic tanks and fields.
Since Michigan’s infrastructure is aging, it is affecting maintenance funding and user
demand. Additionally, Michigan’s codes and standards for the design, construction, and
operation of public and private utility infrastructure require a minimum level of structural
integrity and operational performance, which is not adequate to protect infrastructure
during a disaster. In 2018, the State of Michigan established the Michigan Infrastructure
Council to develop a 30 year statewide strategic framework to address the need for
infrastructure improvements in Michigan. For more information see the Michigan
Infrastructure Council’s website: https://www.michigan.gov/mic.
Location
The entire county is susceptible to infrastructure failures since the population and
businesses are spread out. Even though the county has a large number of forested areas,
infrastructure does traverse these areas.
Previous Occurrences and Probability of Future Occurrences
Cheboygan County has not had a major infrastructure failure reported. However there
have been power outages due to winter storms that have affected different areas of the
county for up to 4 days at a time. The possibility will always exist and is dependent on
the weather and age of the county’s infrastructure and the availability of maintenance
funding.
Vulnerability Assessment
Infrastructure Failure is listed as “high” on the vulnerability assessment scale, Table 16.
In Cheboygan County, the electrical system consists of above ground power transmission
lines that traverse forested areas. Damage to these lines would cause a power outage over
a large area since the county is rural in nature. A power outage would impact the
population based on the time of year (winter would require heating stations to be set up
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and summer would require cooling stations to be set up), and if the population has any
medical issues that require machines or refrigerated medicine. A water and sewer
infrastructure failure would impact the businesses and residents in the City of
Cheboygan, Townships of Inverness and Tuscarora. A failure may cause health issues
(e.g., gastrointestinal illnesses and cancer) if contaminated water is ingested. Also, some
areas in the county are not covered by cell phone service due to topography and lack of
infrastructure. Businesses, residents, and visitors would not be able to reach out to family
and friends or call for emergency services if the existing communication infrastructure
fails. Damage to the roads would cause them to be closed until fixed. These road closures
would increase drive times and emergency response times.

WILDFIRES
Description
A wildfire is an unplanned, uncontrolled fire in grassland, brushland, or forested areas.
Wildfires can occur in any forest type under dry conditions; however, some forest types
are more susceptible to fires. For example, jack and red pine forests have a high risk for
wildfires, while oak and white pine forests have a moderate risk. The primary cause of
wildfires is from human activities, specifically burning outdoor debris. Wildfires destroy
property and timber resources, and cause injuries or loss of life to both wildlife and
people. Long-term effects include scorched and barren land, soil erosion,
landslides/mudflows, water sedimentation, and loss of recreational opportunities.
In Michigan, approximately 600 wildfires are reported each year with the majority
occurring in April, May and June. The Michigan DNR is primarily responsible for
wildfire suppression and prevention; however, the U.S. Forest Service and local fire
departments assist them. In 2018, the Michigan DNR reported there were 301 fires in
Michigan.
Location
Cheboygan County is 64% (upland and lowland) and 11% non-forest (field). Most areas
vulnerable to a forest fire is south of M-68 into the Pigeon River State Forest, and US 23
East and the Alpena State Rd south to Twin Lakes area. Wildfires can occur anywhere
especially during drought seasons usually in the spring between the end of winter and
before the area greens up. It is dependent on the amount of snow in the winter season
and the spring rains.
Previous Occurrences and Probability of Future Occurrences
From 1999-2020 Cheboygan County has had 295 wildfires reported to the National Fire
Incident Reporting System, NFIRS; 22 natural vegetation fires, 50 forest, 161 brush, and
62 grass fires. This averages to 15 wildfires per year or a frequency of 1.25 per month.
Vulnerability Assessment
Wildfires are listed as “medium” on the vulnerability assessment scale, Table 16. All
areas of the county including existing and future structures and populations are at risk to
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wildfires. With wooded and field areas fires can be sparked by lightening, most are
human caused on one’s home property where an intentional fire gets away from the home
owner be it burning of garbage or intentional burning of ground floor for prevention.
Additionally, neighboring counties are also at-risk since wildfires can spread across
political boundaries. Wildfires burn property and structures, which results in high
damage costs. Additionally, wildfires can cause death or injuries for people who become
trapped in the fire or who are fighting the fire. Wildfires can cause a loss in timber
production and agricultural revenue from the fire damaging timber supplies and
agricultural products and killing livestock. Communication and power infrastructure can
be damaged by wildfires, which would result in power outages, reduced/a loss of warning
notifications to the public, and the inability to call for emergency services. Also, residents
and businesses may have to evacuate and find shelter. Wildfires also have the ability to
cause secondary hazards (e.g., fixed site hazardous material accident, oil and gas
accident, etc.).

DAM FAILURES
Description
A dam controls the flow of water for agriculture, flood-control, artificial lakes, municipal
water supplies, and energy generation. A dam failure occurs when an impoundment either
collapses or fails, resulting in flash flooding downstream or water pouring over the top of
the dam. This failure may be due to poor operation, lack of maintenance, or vandalism.
Dam failures can result in loss of life and extensive damage to property and natural
resources since they occur unexpectedly.
According to EGLE-Michigan Department of Environment, Great Lakes, and Energy,
there are 2,500 dams in Michigan with 813 regulated by Part 307, Inland Lake Levels,
and 235 regulated by Part 315, Dam Safety of The Natural Resources and Environmental
Protection Act, 1994 PA 451, as amended. The dams regulated by Part 307 have a court
issued order that establishes the level at which the lake is to be maintained; while the
dams regulated by Part 315 are over 6 feet in height and over 5 acres are impounded
during the design flood. Since 1888, EGLE has documented approximately 302 dam
failures in Michigan with an estimated average annual property and crop damage of $0.3
million.
Part 315 requires EGLE staff to determine the hazard potential classification for each
dam according to the potential downstream impact the dam would have if it failed and to
establish an inspection schedule. Dam inspections are required every three to five years
for state regulated dams based on their hazard potential rating. For dams classified with a
high or significant hazard potential, dam owners are required to prepare and maintain
emergency action plans. Additionally, owners are required to have the local emergency
management coordinators review the plans for consistency with local emergency
operations plans before the owners submit the emergency action plan to EGLE.
71
Cheboygan County Hazard Mitigation Plan

The FERC-Federal Energy Regulatory Commission, licenses and inspects private,
municipal, and state hydropower projects. The FERC requires every applicant to develop
and file an emergency action plan with the Regional Engineer unless granted a written
exemption. The plan describes the actions that will be taken to moderate or alleviate a
problem at the dam and the actions that will occur to respond to dam incidents or
emergencies. It also includes inundation maps that identify critical infrastructure and atrisk populations. A yearly comprehensive review of the emergency action plan is
conducted, which may include a functional exercise with local emergency management
officials.
Location
Cheboygan County has 18 dams, Figure 14, with the largest being the Cheboygan River
Dam located in the City of Cheboygan. This dam regulates water flow out to Lake Huron
via Burt Lake, Indian River, Mullet Lake and the Cheboygan River. The next major dam
is Alverno Dam which regulates water flow from Black Lake through the Black River to
Cheboygan River.
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Figure 14-Dam Location/Name Map

Cheboygan County GIS
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Previous Occurrences and Probability of Future Occurrences
Though no major events have occurred there exists a probability of a failure do to
longevity/integrity of dam structures.
Vulnerability Assessment
Dam Failures are listed as “high” on the vulnerability assessment scale, Table 16. The
most vulnerable areas for human injury and structure damage is the area along the
Cheboygan River from the Cheboygan Dam to Lake Huron. The dam is 21 feet high.
This would impact the shoreline and structures along the river which includes downtown
businesses as it runs behind Main St.
The Alverno dam is 19 feet high and failure would cause some damage to homes and
land along the stretch of the Black River from Alverno to the Cheboygan River in Aloha,
Grant and Benton Townships. This could also cause heavy currents to reach the
Cheboygan Dam.
Also cause for concern is the Black River Water shed also known as Little Black River
Structures A, B, C, D. These earthen dams range in height from 25 to 34 feet and
constructed for the purpose of flood risk reduction. Currently Little Black River
Structure B is on EGLE’s list for needed repair. It is listed by FEMA as an eligible high
hazard dam* due to its condition of “poor” because of the deficiency description of
“piping erosion along outlet pipe” and rated as high for “likelihood of failure” according
to EGLE. The owner is listed as the City of Cheboygan.
There is a second dam on EGLE’s list for needed repair in Cheboygan County, Cornwall
Creek Dam. It is listed by FEMA as an eligible high hazard dam* due to its condition of
“poor” because of the deficiency description of “unacceptable FOS due to seepage” and
rated high for “likelihood of failure” according to EGLE. The owner is listed as the
Michigan Department of Natural Resources.
There is a funding mechanism for the two dams through FEMA that will be explored.
FEMA HHPD Grant Program
*Eligible dams must be classified as "high hazard potential" in the National
Inventory of Dams (NID), but they also must meet the following criteria.
The following dams are eligible for FY21 HHPD funding by meeting the
criteria listed below.
•
•

Located in a state or territory with a dam safety program.
Classified as “high hazard potential” by the state/territory dam
safety agency in the state or territory in which the dam is located.
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•

•
•

Has an Emergency Action Plan (EAP)-approved state or territory
dam safety program or is in conformance with state or territory law
and pending approval by the relevant state or territory dam safety
agency.
Located in a jurisdiction with a FEMA-approved hazard mitigation
plan that includes dam risk.
Fails to meet minimum state/territory dam safety standards and pose
an unacceptable risk to the public.

FEMA Dam Classification System:
Three classification levels are adopted as follows: LOW, SIGNIFICANT,
and HIGH, listed in order of increasing adverse incremental
consequences. The classification levels build on each other, i.e., the
higher order classification levels add to the list of consequences for the
lower classification levels, as noted in the table on the following page.
This hazard potential classification system should be utilized with the
understanding that the failure of any dam or water-retaining structure, no
matter how small, could represent a danger to downstream life and
property. Whenever there is an uncontrolled release of stored water,
there is the possibility of someone, regardless of how unexpected, being
in its path.
A primary purpose, of any classification system is to select appropriate
design criteria. In other words, design criteria will become more
conservative as the potential for loss of life and/or property damage
increases. However, postulating every conceivable circumstance that
might remotely place a person in the inundation zone whenever a failure
may occur should not be the basis for determining the conservatism in
dam design criteria.
This hazard potential classification system categorizes dams based on
the probable loss of human life and the impacts on economic,
environmental, and lifeline interests·. Improbable loss of life exists
where persons are only temporarily in the potential inundation area. For
instance, this hazard potential classification system does not contemplate
the improbable loss of life of the occasional recreational user of the river
and downstream lands, passer-by, or non-overnight outdoor- user of
downstream lands. It should be understood that in any classification
system, all possibilities cannot be defined. High usage areas of any type
should be considered appropriately. Judgment and common sense must
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ultimately be a part of any decision on classification. Further, no
allowances for evacuation or other emergency actions by the population
should be considered because emergency procedures should not be a
substitute for appropriate design, construction, and maintenance of dam
structures.
1. LOW HAZARD POTENTIAL
Dams assigned the low hazard potential classification are those where
failure or mis-operation results in no probable loss of human life and low
economic and/or environmental losses. Losses are principally limited to
the owner's property.
2. SIGNIFICANT HAZARD POTENTIAL
Dams assigned the significant hazard potential classification are those
dams where failure or mis-operation results in no probable loss of human
life but can cause .economic loss, environmental damage, disruption of
lifeline facilities, or can impact other concerns. Significant hazard
potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and
significant infrastructure.
3. HIGH HAZARD POTENTIAL·
Dams assigned the high hazard potential classification are those where
failure or mis-operation will probably cause loss of human life.
National Inventory of Dams Cheboygan County
Little Black River Structure A
Hazard Potential Classification: High
Emergency Action Plan: Yes
Owner Name: City of Cheboygan
Primary Purpose: Flood Risk Reduction
Cornwall Creek Dam
Hazard Potential Classification: High
Emergency Action Plan: Yes
Owner Name: MDNR Fisheries
Primary Purpose: Recreation
Little Black River Structure B
Hazard Potential Classification: High
Emergency Action Plan: Yes
Owner Name: City of Cheboygan
Primary Purpose: Flood Risk Reduction
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Little Black River Structure D
Hazard Potential Classification: High
Emergency Action Plan: Yes
Owner Name: City of Cheboygan
Primary Purpose: Flood Risk Reduction
Wildwood Lake Dam
Hazard Potential Classification: High
Emergency Action Plan: Yes
Owner Name: Wildwood Lake Association
Primary Purpose: Recreation

Little Black River Structure C
Hazard Potential Classification: High
Emergency Action Plan: Yes
Owner Name: City of Cheboygan
Primary Purpose: Flood Risk Reduction
Cheboygan
Hazard Potential Classification: High
Emergency Action Plan: Yes
Owner Name: Michigan Department of Natural Resources
Primary Purpose: Hydroelectric
Mill Creek Dam
Hazard Potential Classification: Significant
Emergency Action Plan: Yes
Owner Name: Mackinac Island State Park Comm
Primary Purpose: Water Supply
Tower
Hazard Potential Classification: Low
Emergency Action Plan: Not Required
Owner Name: Wolverine Power Corporation
Primary Purpose: Hydroelectric
Kleber
Hazard Potential Classification: Low
Emergency Action Plan: Not Required
Owner Name: Wolverine Power Corporation
Primary Purpose: Hydroelectric
Alverno
Hazard Potential Classification: Low
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Emergency Action Plan: Not Required
Owner Name: Black River Power Company
Primary Purpose: Hydroelectric
Echo Lake Dam
Hazard Potential Classification: Low
Emergency Action Plan: Not Required
Owner Name: MDNR Forest, Mineral & Fire Mgmt
Primary Purpose: Recreation
Stony Creek Dam
Hazard Potential Classification: Low
Emergency Action Plan: Not Required
Owner Name: MDNR Wildlife
Primary Purpose: Recreation
Dingman Marsh Flooding Dam
Hazard Potential Classification: Low
Emergency Action Plan: Not Required
Owner Name: MDNR Wildlife
Primary Purpose: Recreation
Northland Properties Dam #2
Hazard Potential Classification: Low
Emergency Action Plan: Not Required
Owner Name: Grand Rack Hunt Club LLC
Primary Purpose: Recreation
Northland Properties Dam #1
Hazard Potential Classification: Low
Emergency Action Plan: Not Required
Owner Name: Grand Rack Hunt Club LLC
Primary Purpose: Recreation
Roberts Lake Dam
Hazard Potential Classification: Low
Emergency Action Plan: Not Required
Owner Name: MDNR Fisheries
Primary Purpose: Recreation
Dog Lake Dam
Hazard Potential Classification: Low
Emergency Action Plan: Not Required
Owner Name: MDNR Wildlife
Primary Purpose: Recreation
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TRANSPORTATION HAZMAT ACCIDENT
Description
A transportation hazardous material incident is an uncontrolled release of hazardous
materials during transport that pose risks to health, safety, property, and the environment.
All modes of transportation (e.g., highway, railroad, seaway, airway, and pipeline) carry
thousands of hazardous material shipments on a daily basis through local communities. A
transportation accident involving any of the hazardous material shipments could cause a
local emergency that would affect the immediate vicinity of the accident site or a small
portion of the surrounding community. The Pipeline and Hazardous Materials Safety
Administration of the U.S. Department of Transportation regulates over 1 million daily
shipments of hazardous materials in the United States.
All areas in Michigan are vulnerable to a hazardous material transportation incident;
however, southern Michigan is more vulnerable due to its highly concentrated
populations. The State has experienced numerous small-scale incidents that local fire
departments and hazardous material teams have handled. Fortunately, Michigan has not
experienced any large-scale incidents.
Location
Two areas would be affected most in the county. One would be the I-75 corridor that runs
north and south through the entire county entering N/b from Wilmot and Nunda
Townships then Ellis, Mentor, Tuscarora, Burt, Munro, Hebron, and Mackinaw
Townships including the Villages of Wolverine and Mackinaw City. I-75 through the
entire county is 75 mph.
The second would be the State trunk lines to and from the US Oil terminal in the City of
Cheboygan which loads 50 to 60 tank haulers per day at 13,500 gallons each.
Previous Occurrences and Probability of Future Occurrences
Cheboygan County has not had any significant accidents reported but there have been
minor accidents that needed a certain amount of cleanup. With the amount of traffic on I75 and ingress and egress with the city of Cheboygan the probability of a major accident
definitely exists.
Vulnerability Assessment
Transportation Hazmat Accident is listed as “high” on the vulnerability assessment scale,
Table 16. Populations and infrastructure would be impacted in areas most vulnerable to
such an accident such as those listed above under location.
An accident has the potential to leak material into the county’s surface water and
groundwater systems, which would impact wells. Additionally, an accident could cause
damage to buildings near the road, and damage communication and utility infrastructure
that could cause power outages and a loss of communication lines. Dependent on the
severity of the incident, individuals may experience chemical burns, nausea, vomiting,
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poisoning, and disorders of the body’s organ systems. Businesses may close and a spill
could cause the soil around businesses and residences to become contaminated. An
accident would also cause a delay in distribution. Evacuations may be necessary along
with opening shelters.

PIPELINE, OIL/WELL INCIDENT
Description
An oil and gas accident occurs when there is an uncontrolled release of oil, natural gas, or
the byproduct hydrogen sulfide from production wells or from a pipeline that causes
property damage, environmental contamination, injuries, and loss of life. Michigan is a
major consumer and producer of oil and natural gas products that are transported and
stored throughout the state. The State has the greatest underground natural gas storage
capacity in the nation and supplies natural gas to its residents and neighboring states.
However, these underground pipelines have the potential to leak, rupture, and explode,
which puts many communities at risk. In Michigan, oil and natural gas wells are located
in 63 counties in the Lower Peninsula. Between 1927 and 2009, there have been 56,525
oil and natural gas wells drilled in Michigan with about half of them producing oil and
gas. As of 2012, Michigan wells have produced approximately 1.4 billion barrels of crude
oil and 6 trillion cubic feet of gas. As with any technological hazards there is always a
potential for an accident. The oil and gas industry is highly regulated and has a good
safety record for the amount of product produced, transported and stored.
Location
There are oil and gas wells in southern Cheboygan County, Figure 15, as well as the
Enbridge Pipeline see Figure 12 and the US Oil Tanks, see Photo 2.
Figure 15-Map of Oil and Gas Wells Cheboygan County
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Previous Occurrences and Probability of Future Occurrences
With no major occurrences of a gas or oil leak in a tank, pipeline or well it is very
difficult to predict if or when an incident will occur.
Vulnerability Assessment
Pipeline/Oil Well Incident is listed as “medium” on the vulnerability assessment scale,
Table 16. If an incident (leak or explosion) were to occur from the Enbridge Pipeline or
US Oil it will impact an environmental area within the containment including any spread
and possible water contamination. Both types of leaks or explosions may also cause
health issues, injury, death and affect commerce. There is also the possibility of a
domestic or foreign terrorist attack.

SEVERE WINDS
Description
A derecho is a long-lived windstorm that is associated with fast-moving severe
thunderstorms that occur during the spring or summer; however, they can occur any time
of the year. According to The National Severe Storms Laboratory, winds in excess of 58
miles per hour are considered to be a derecho. Severe windstorms can cause damage to
homes and businesses, power lines, trees and agricultural crops, and may require
temporary sheltering of individuals without power for extended periods of time.
Generally, the more densely populated an urbanized area is, the greater the human and
property risks are.
According to the 2019 Michigan Hazard Mitigation Plan, the statewide average annual
number of severe wind events is 395 with 2 average annual deaths, 13 average annual
injuries, and an expected annual loss of $51.3 million. Windstorms occur in all areas of
Michigan, although more often along the lakeshores and in central and southern Lower
Michigan. On average, severe wind events can be expected 2-3 times per year in the
Upper Peninsula, 3-4 times per year in the northern Lower Peninsula, and 5-7 times per
year in the southern Lower Peninsula. Along the Great Lakes shoreline, strong winds
regularly occur and occasionally have gusts over 74 miles per hour when in conjunction
with a storm front according to the Michigan Department of State Police’s Local Hazard
Mitigation Planning Workbook.
In the Northern Lower Peninsula, the 2019 Michigan Hazard Mitigation Plan states on
average there are 2 average annual events, 0.2 average annual deaths, 2.6 average annual
injuries, and approximately $4.7 million in property and crop damage per year. For
example, during September 26-27, 1998, Northern Lower Michigan experienced severe
thunderstorms that produced strong winds that damaged or destroyed homes, businesses
and public facilities, and downed trees and power lines.
April 30, 1984, a windstorm struck the entire Lower Peninsula and resulted in winds up
to 91mph in some areas. The storm caused severe shore erosion, and damaged 6,500
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buildings, 300 mobile homes, and 5,000 vehicles. The storm also resulted in 1 death,
several injuries, and over 500,000 people without power.
Another storm event that moved across Michigan occurred on November 10-11, 1998.
This storm was the strongest storm ever recorded in the Great Lakes with wind gusts
between 50-80 mph and a peak gust of 95 mph reported on Mackinac Island. It damaged
buildings, downed trees and power lines, killed one person, and left over 500,000 people
without power. By the morning of November 11, the winds had pushed so much water
into Lake Huron that one-half of Saginaw Bay’s bed was dried up. As the
wind died down, the water level rose in the Saginaw Bay.
Measuring Severe Winds
Winds are measured using the Beaufort Wind Scale.
Winds 22-27 knots are categorized as Strong Breeze
Winds 28-33 knots are categorized as Near Gale
Winds 34-40 knots are categorized as Gale
Winds 41-47 knots are categorized as Strong Gale
Winds 48-55 knots are categorized as Storm
Winds 56-63 knots are categorized as Violent Storm
Winds 64 + knots are categorized as Hurricane
Location
Severe winds are a regional event that is not confined to geographic boundaries and can
affect several areas at one time. Also, the severity of the winds may range across the
affected areas. All of Cheboygan County is at risk to the occurrence and impacts from
severe winds with the most vulnerable areas being along the Lake Huron Shoreline,
which include Mackinaw, Beaugrand, and Benton Townships and the City of Cheboygan.
Other areas are between Wolverine and Indian River MI along I-75 due to the valley
topography. I-75 in this area has signage for “strong winds”.
Previous Occurrences and Probability of Future Occurrences
On July 19, 2020 high winds and storms forming a microburst destroyed the Bishop
Baraga School in the City of Cheboygan. The same storm impacted Indian River MI
which also had heavy winds causing down power lines and power outages.
According to NOAA and National Center for Environmental Information database, the
following events were provided over the last 50 years for events including high wind,
Strong wind and thunderstorm wind. The data supplied 65 events but the events with
significate damage are listed below.
County/Area
Cheboygan
Cheboygan
Indian River
Cheboygan

Begin
11-10-1998
11-27-2001
08-26-2003
09-13-2005

End
11-11-1998
11-27-2001
08-26-2003
09-13-2005

Injuries
None
None
None
None

Property Damage
None
None
25,000
20,000

Crop Damage
None
None
None
None
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Cheboygan
Cheboygan
Cheboygan
Black Lake
Black Lake
Indian River
Burt Lake
Cheboygan
Cheboygan
Wolverine
Cheboygan
Elmhurst
Cold Springs
Cheboygan
Indian River
Aloha
Douglas
Lake
Black Lake
Wolverine
Indian River
Wolverine
Indian River
Cheboygan
City
Burt Lake
Cold Springs

11-09-2005
11-13-2005
11-16-2005
05-30-2006
07-17-2006
06-02-2007
06-09-2010
10-27-2010
05-31-2011
05-31-2011
07-17-2011
07-30-2012
08-02-2015
12-24-2015
09-06-2016
06-11-2017
06-11-2017

11-09-2005
11-13-2005
11-16-2005
05-30-2006
07-17-2006
06-02-2007
06-09-2010
10-27-2010
05-31-2011
05-31-2001
07-17-2011
07-30-2012
08-02-2015
12-24-2015
09-06-2016
06-11-2017
06-11-2017

None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

8,000
30,000
10,000
4,000
8,000
2,500
3,000
25,000
8,000
500
12,000
25,000
75,000
22,000
1,500
12,000
5,000

None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

06-11-2017
07-20-2019
09-30-2019
07-18-2020
07-18-2020
07-19-2020

06-11-2017
07-20-2019
09-30-2019
07-18-2020
07-18-2020
07-19-2020

None
None
None
None
None
None

14,000
5,000
5,000
24,000
22,000
100,000

None
None
None
None
None
None

08-11-2021
08-29-2021

08-11-2021
08-29-2021

None
None

3,000
2,000

None
None

Summary of Events:
11-10-1998: One of the strongest storms ever recorded in the Great Lakes crossed the
region on the 10th and 11th. Along the Lake Huron shoreline. Winds were gusting to 60
to 70 mph with a peak gust of 95 mph reported on Mackinac Island. The wind shifted to
the Southwest during the afternoon, with the strongest winds generally developing along
the Lake Michigan shoreline. During the afternoon and evening of the 10th wind gusts of
70 to 80 mph were common along the Lake Michigan shoreline, with 50 to 60 mph gusts
across the rest of the region. Similar winds persisted into the morning of the 11th and
then began to diminish during the afternoon.
11-27-2001: Strong low-pressure moved across the Western Great Lakes during the day
on the 27th. Wind gusts on the North side of the low reached 45 mph at times along the
Michigan shore of Lake Huron North of Presque Isle Light.
08-26-2003: Thunderstorms, originating in Northern Minnesota, developed into a squall
line that moved across Lake Michigan into far Northern Lower Michigan. The storms
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resulted in widespread wind damage. Numerous trees down, some vehicles and homes
were damaged by falling trees.
09-13-2005: Thunderstorms developed ahead of a cold front, and organized into a severe
squall line as it crossed Lake Michigan. The storms raced across Northern Lower
Michigan in the evening hours, producing wind damage north of a line from Cadillac to
Alpena. Many trees and power lines downed. Some brush fires were ignited by fallen
lines.
11-09-2005: A powerful low-pressure system lifted Northeast across the Northern Great
Lakes. Very gusty West to Northwest winds downed a number of trees and some power
lines, especially in the shoreline counties along Lakes Superior and Michigan.
11-13-2005: Winds gusted to 66 mph at Sleeping Bear Dunes, 63 mph at Northport, 62
mph at Point Iroquois, 59 mph at Pellston, and 58 mph in Gaylord. Hundreds of trees
down, and power outages were widespread. A number of homes lost shingles, and several
homes and vehicles saw substantial damage when struck by falling trees. The Mackinac
Bridge was closed to all trucks and trailers, causing tremendous backups during this very
busy travel period (the lead-up to deer firearms season).
11-16-2005: Another in a series of high wind events, this one developed as a powerful
low-pressure system moved northward across the open waters of Lake Michigan. Strong
westerly surface winds along the south and southeast flanks of the low, produced pockets
of wind damage in northern Michigan. Pellston recorded a wind gust of 60 mph, as did a
spotter in Ossineke, while Gaylord reached 56 mph. Thousands were left without power
as trees and power lines were downed.
05-30-2006: A round of thunderstorms developed in the afternoon ahead of a cold front.
A few severe thunderstorms occurred, with isolated high winds and large hail. Numerous
trees down.
07-17-2006: A strong cold front ran headlong into warm and humid air in place over
Michigan. Thunderstorms ignited by midday in Eastern Upper Michigan, and became
widespread by late afternoon in Northern Lower Michigan. A large number of storms
became severe, as this became the largest severe weather outbreak in Northern Michigan
in several years. Millions of pounds of fruit crops were destroyed by hail and wind. Trees
downed. Pontoon boat flipped.
06-02-2007: Numerous thunderstorms developed during the warmest part of the day, with
lake breezes serving as the initial trigger. Some storms became severe, producing
damaging winds. Tree downed onto utility lines.
06-09-2010: A strong upper disturbance crossing the Northern Great Lakes Region,
contributed to strong thunderstorm development in Northeast Wisconsin and over
Northern Lake Michigan. These storms moved into far Northern Lower Michigan,
producing wind damage and large hail. Several trees were down Northwest of Wolverine.
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10-27-2010: This storm produced widespread strong to damaging winds across Northern
Michigan. Damaging winds kicked in at a few spots by mid-afternoon on the 26th, but
the 27th saw the highest winds, with widespread tree and roofing damage, along with
power outages. Some vehicles and structures were damaged by falling trees. Power was
out for several days at some locations.
05-31-2011: Winds well behind a line of thunderstorms downed several trees and power
lines in Indian River. Wolverine: Strong to severe thunderstorms developed along and
just ahead of an incoming cold front. Several large tree limbs were down.
07-17-2022: A line of thunderstorms moved across Northern Lower Michigan, producing
damaging winds in a few spots. Two trees and numerous power lines were downed. A
garage was damaged by a fallen tree.
07-30-2012: A large number of trees were down around Northern Burt Lake, with the
most concentrated damage near Mullet Burt Road and East Burt Lake Road. Some trees
were down onto homes.
08-15-2015: An historic severe weather outbreak in northern Michigan, as multiple
waves of severe thunderstorms crossed the region. A passing cold front would finally end
the activity during the evening hours. This episode featured widespread straight-line wind
damage in parts of northwest Lower Michigan. Many trees and power lines were down in
the Burt Lake and Mullet Lake area. Several homes were damaged by falling trees.
12-24-2015: Wind gusts to 69 mph were measured at Mackinaw City. Some trees were
down, in particular in the northern part of the county, near Lake Huron.
09-06-2016: A line of strong to severe thunderstorms crossed Northern Lower Michigan
during the afternoon. Several large tree limbs were down at the Indian River Golf Club.
06-11-2017: A line of severe thunderstorms crossed Northern Michigan, bringing
sporadic wind damage. Roofing was damaged at the Aloha Township Fire Hall. Aloha,
Douglas Lake and Black Lake all reporting damages.
07-20-2019: A large area of regenerating thunderstorms produced excessive rainfall and
some severe weather in northern Lower Michigan.
Multiple trees were down.
09-30-2019: A line of thunderstorms crossed far Northern Lower Michigan, and
adjoining portions of the Great Lakes, on the afternoon of the 30th. Trees were down in
the area.
07-18-2020: Thunderstorm activity earlier in the day laid down an outflow boundary
across far Northern Lower Michigan. Severe thunderstorms reignited along that boundary
by mid afternoon. Damaging winds and excessive rainfall were the primary hazards. A
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second severe thunderstorm laid down a swath of downed trees and power lines from
Indian River to Afton. Wolverine and Indian River both reporting Damages.
07-19-2020: Another line of thunderstorms (originating from eastern Minnesota) crossed
northern Michigan in the early morning hours of the 19th. Damaging winds were again
the primary hazard. A portion of the roof of the Bishop Baraga School caved in. Little
additional wind damage was noted in the immediate neighborhood. However, several
trees were also uprooted a few miles to the Southeast.
08-11-2021: A seasonably strong shortwave rotated over the Great Lakes to produce a
second round of severe thunderstorms across all of Northern Michigan during the
afternoon and evening of 8/11. Multiple reports of trees down on SW side of Burt Lake.
08-29-2021: A line of storms initiated along a front moving across Lake Michigan and
the Upper Peninsula, eventually trekking into Northern Michigan during the afternoon
and evening. This line produced damaging wind gusts across multiple portions of the
forecast area from Charlevoix to Fairview. Trees downed on East Mullet Lake Rd.
Based 1998 to present this would give an average of a wind storm to occur every 2.75
years or a 36% chance of occurrence per year.
National Weather Service
Microburst/Straight line Winds - Cheboygan
Cheboygan County, MI
Date: July 19, 2020
Time: 5:28 AM EDT
Est. Peak Winds 70-80 mph
Injuries/Deaths: 0
Summary: Extremely localized damage occurred on
The southwest side of Cheboygan as a result of a
Very narrow microburst indicative of 70-80 MPH wind gusts.
Photo 5-Wind Damage-over 2.5 million dollars in damage to Bishop Baraga School
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National Weather Service- (Not classified as severe wind) photo courtesy of Jim Chimner

Vulnerability Assessment
Severe Winds are listed as “medium” on the vulnerability assessment scale, Table 16.
All existing and future buildings and populations are at-risk to severe winds. Severe
winds have the potential to not only blow shingles, siding, awnings, and other features off
buildings but can also cause structure failure. Falling trees and tree limbs can damage
structures as well as cause timber damage that would result in a loss of timber production.
Severe winds can pick up objects and hurl them through the air, which may result in
damage to structures or harm to people. Sometimes, structures can be blown off their
foundations. Severe winds can also blow down communication infrastructure, utility
poles, and aboveground power lines. Businesses may have to close due to power outages.

STRUCTURAL FIRE
Description
Structural fires occur when a fire ignites one or more structures of residential,
commercial, industrial, institutional, or other type. These fires are considered to be the
most common hazard with most incidents being limited in scale and not having the ability
to threaten or harm an entire community. However, fires in facilities, such as hotels,
entertainment venues, schools, and hospitals, pose a great risk due to the large number of
persons involved.
According to the National Fire Protection Association and the U.S. Fire Administration,
the U.S. had 499,000 structure fires and 3,400 civilian fire deaths in 2017 with a national
average of 2.3 deaths and 9.3 injuries per 1,000 fires. In 2017, the U.S. Fire
Administration reported that Michigan reported 3.7 deaths and 15.6 injuries per 1,000
fires through the National Fire Incident Reporting System (NFIRS).
According to NFIRS from 1999-2020 Cheboygan County had 898 structures fires and 5
deaths and reported over 35 million in damages.
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Location
All of the existing and future structures in Cheboygan County are at-risk for a structural
fire.
Previous Occurrences and Probability of Future Occurrences
Structure fires occur every year, many homes are heated with wood stoves which is a
greater cause of fires in northern Michigan. Cheboygan County averages 41 structures
fires a year or 1.3 per week with most house fires occurring over the heating months.
Vulnerability Assessment
Structure Fire is listed as “medium” on the vulnerability assessment scale, Table 16. All
of the existing and future buildings, populations, and infrastructure in Cheboygan County
are at-risk for a structural fire. The county has aging housing stock and infrastructure that
was built under building codes and rules for fire prevention that are no longer in effect
today. Aged electrical lines increase a buildings risk for structural fires. Also, buildings
without smoke and carbon monoxide detectors increase the risk for deaths. If not
contained, the structural fires can turn into wildfires and cause secondary hazard events.

FIXED SITE HAZMAT
Description
Fixed site hazardous material incidents occur when there is an uncontrolled release of
hazardous materials from a fixed site that poses risks to health, safety, property, and the
environment. Due to technological advances, hazardous materials are present in
quantities of concern in business and industries, agriculture, universities, hospitals,
utilities, and other facilities. These materials include corrosives, explosives, flammable
materials, radioactive materials, poisons, oxidizers, and dangerous gases. Federal and
state agencies regulate hazardous materials and many communities have plans and
procedures to immediately respond to an incident. However, releases can occur despite
the precautions taken to ensure careful handling during the manufacture, transport,
storage, and use and disposal of hazardous materials.
Location
There are five SARA Title III sites in Cheboygan County
• Michigan Bell Telephone Company/AT&T, 238 S. Huron St. Cheboygan MI
49721
• City of Cheboygan Well House #4, 1001 N. Huron St. Cheboygan MI 49721
• City of Cheboygan Well House #7, 945 Garfield Ave. Cheboygan MI 49721
• City of Cheboygan Waste Water Treatment Plant, 975 N. Huron St. Cheboygan
MI 49721
• Indian River CDO, 6091 Lake St. Indian River MI 49749
There are 22 chemical facilities including SARA Title III.
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Both reports are on file with the Cheboygan County Office of Emergency Management.
Previous Occurrences and Probability of Future Occurrences
In the 1970’s there was a Norco Oil explosion at its previous location on N. Main St.
This incident caused one death and damaged many buildings up to 6 blocks away.
In May 2021, Great Lakes Tissue plant had a small fire that started when welding took
place above raw material product used in making paper products. No major damage was
sustained.
Though Occurrence are low the probability still exists for an incident. Emergency
Operations Plans are filed.
Vulnerability Assessment
Fixed Hazard Site is listed as “medium” on the vulnerability assessment scale, Table 16.
The county’s infrastructure, existing and future buildings, and populations near the fixed
sites are at-risk for a fixed site hazardous material accident. An accident could impact air
quality. Individuals affected by the hazardous material may experience chemical burns,
nausea, vomiting, disorders of the lungs, kidneys, or liver, and poisoning. An accident
could also cause the area to be evacuated and require a need for emergency shelters. It
would cause businesses to close and owners may have to pay for repairs caused by the
accident. The hazardous material also has the potential to leak into the county’s drinking
and natural water systems as well as causing communication and utility infrastructure to
fail.

RIVERINE FLOODING/ SHORELINE FLOODING
Description
Riverine flooding occurs when rivers, streams, and lakes overflow into adjacent
floodplains due to prolonged, intense rainfall, rapid snowmelt, or ice jams. Flooding can
damage or destroy property, disable utilities, destroy crops and agricultural lands, make
roads and bridges impassable, and cause public health and safety concerns. Floods can
occur year-round. Flooding caused by severe thunderstorms has a greater impact on
watercourses with smaller drainage areas. Flash floods differ from riverine floods in
extent and duration. Flash floods are brief, high velocity flows in small streams or
normally dry creeks. These floods are generally the result of intense thunderstorms
and often carry large amounts of debris. Urban flooding occurs when water flows into
low-lying areas because it does not have a place to go. This flooding occurs from a
combination of excessive rainfall, snowmelt, saturated ground, and inadequate drainage,
and is becoming more common in Michigan. Since development is occurring in
floodplains, the natural landscape is unable to properly disperse the water. Urban
flooding also has the potential to overflow onto docks or other structures with electricity
running to them, which increases the risk for an electric shock drowning. Additionally,
storm and sanitary sewers are unable to handle the water flows associated with storm
events.
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According to the 2012 Michigan Hazard Analysis, Michigan tends to have a major flood
event every two years with minor local flood events occurring annually. The 2012 Plan
also reports the annual flood related damages are estimated to be between $60 and $100
million. From 1975-2010, Michigan experienced eleven flood disasters that resulted in
both a Presidential Major Disaster Declaration and a Governor’s Disaster Declaration,
and nine that resulted only in a Governor’s Disaster Declaration.
Shoreline flooding is restricted to short reaches of small creeks. Flood damage is the
result of surface water and not dependent on developed river channels. Flood damage
and wave action also erodes the shorelines with greater consequences on the 35 miles on
Lake Huron shoreline in Cheboygan County.
National Flood Insurance Program
In 1968, Congress created the National Flood Insurance Program (NFIP) to reduce the
impact of flooding on private and public structures by providing affordable insurance.
The program is administered by FEMA and requires participating communities to adopt
and enforce floodplain management ordinances that meet or exceed the NFIP minimum
requirements. In addition, if communities participate in the Community Rating System
(CRS), residents and business owners can receive reduced flood insurance premiums.
When NFIP was created, it included discounted policies that paid at rates that do not
reflect the true flood risk of the properties. The Biggert-Waters Flood Insurance Reform
Act of 2012 (BW-12) required FEMA to eliminate certain subsidies and it set limits on
the amount that rates may increase. However, the Homeowner Flood Insurance
Affordability Act of 2014 repealed some of the provisions in BW-12 and included
gradual rate increases to properties receiving subsidized rates until the premium reaches
its full-risk rate, adding a surcharge to all policies, and having a Flood Insurance
Advocate to advocate for fair treatment of NFIP policyholders.
Cheboygan County and the municipalities within are participants and all information can
be found at www.cheboygancounty.net, FEMA Flood Plan Information. Under the
National Flood Insurance Program the floodplain maps have been developed for the
county.
The following communities within Cheboygan County are recognized by FEMA as
participants in the National Flood Insurance Program: Aloha Twp, Beaugrand Twp,
Benton Twp, Burt Twp, City of Cheboygan, Forest Twp, Grant Twp, Hebron Twp,
Inverness Twp, Koehler Twp, Mackinaw City, Mackinaw Twp, Mentor Twp, Mullett
Twp, Munro Twp, Nunda Twp, Tuscarora Twp, Waverly Twp, Wilmot Twp, Village of
Wolverine. These communities have all had their floodplain areas officially mapped and
are in compliance with NFIP. The remaining townships are not participating in the NFIP.
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NATIONAL FLOOD INSURANCE PROGRAMS INSURANCE ZONES:
According to the FEMA Flood Insurance Study number, 26031CV001B Cheboygan
County flood insurance zone designations are assigned to flooding sources based on the
results of the hydraulic or coastal analyses. Insurance agents use the zones shown on the
FIRM and depths and base flood elevations in the FIS report in conjunction with
information on structures and there contents to assign premium rates for flood insurance
policies.
The 1-percent-annual-chance floodplain boundary corresponds to the boundary of the
areas of special flood hazards and the 0.2 percent-annual change floodplain boundary
corresponds to the boundary of areas of additional flood hazards.

Table list the flood insurance zones in Cheboygan County.
Community
Aloha Township
Beaugrand Township
Benton Township
Burt Township
City of Cheboygan
Ellis Township
Forest Township
Grant Township
Hebron Township
Inverness Township
Koehler Township
Mackinaw Township
City of Mackinaw
Mentor Township
Mullett Township
Munro Township
Nunda Township
Tuscarora Township
Walker Township
Waverly Township
Wilmot Township
Village of Wolverine

Flood Zone(s)
A, AE, X
A, AE, AH, AO, VE, X
A, AE, AH ,VE, X
A, X
A, AE, AH, AO, VE, X
X
X
AE, X
X
A, AE, X
A, X
AE, AH, AO, VE, X
AE,AH,AO,VE,X
A, X
A, X
A, X
X
A, X
X
AE, X
A, X
A, X

Source: Flood Insurance Study, Federal Emergency Management Agency. U.S
Department of Homeland Security.
Note: See appendix H for map details. For more web base interaction pertaining to flood
plains visit: https://hazards-fema.maps.arcgis.com
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NFIP Repetitive Loss/Severe Repetitive Loss
A repetitive loss (RL) property is any insurable building for which two or more claims of
more than $1,000 were paid by the National Flood Insurance Program (NFIP) within any
rolling ten-year period, since 1978.
The Severe Repetitive Loss (SRL) is covered under a Standard Flood Insurance Policy
made available under this title and has incurred flood damage for
a. Four or more separate claim payments have been made under a Standard
Flood Insurance Policy issued pursuant to this title, with the amount of
each such claim exceeding $5,000, and with the cumulative amount of
such claims payments exceeding $20,000; or
b. At least two separate claims payments have been made under a Standard
Flood Insurance Policy, with the cumulative amount of such claim
payments exceed the fair market value of the insured building on the
day before each loss.
According to FEMA’s Regional Flood Insurance Liaison, there are no responsive records for
repetitive loss or severe repetitive loss in Cheboygan County.

Location
The main Cheboygan inland waterway is from Lake Huron threw Cheboygan River,
Mullett Lake, Indian River, and Burt Lake encompassing nearly 40 miles. The Black
River waterway is from the Cheboygan River intersection to Black Lake. There are also
many tributaries therefore much of the county may be impacted.
The Lake Huron Shoreline involves Mackinaw City, Mackinaw Township, Beaugrand
Township, the City of Cheboygan and Benton Township. Winds are predominantly north
and west impacting the total shoreline in heavy winds brining water off the Great Lakes
into the tributaries but does not result in flooding but more shoreline erosion.
Previous Occurrences and Probability of Future Occurrences
NOAA reports there have been no major floods for Cheboygan County in the last 50
years. According to Flood Factor Cheboygan County as a whole has a .2% chance of a
flooding occurrence involving 1,854 properties. The numbers are relatively stable for the
next 30 years. According to FEMA there are properties along the inland lakes and rivers
waterways that are at risk varying from extreme to low. Probability is low. If it were to
occur costs would be high. There has been no repetitive damages due to flooding.
Vulnerability Assessment
Riverine/Shoreline Flooding is listed as “medium” on the vulnerability assessment scale,
Table 16. Flooding is a low probability but do to the amount of waterways in Cheboygan
County it is considered a medium risk on assessment. There are construction
requirements for builds. One example is along inland waterways that building must be
supported by bedrock. In these cases piers are driven down to bedrock for foundation
support. Dam failure is more probable and is analyzed in the dam failure section of this
chapter. If flooding were to occur it would be in certain areas of the flood plain as listed
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outlined in FEMA. There would also be a dependence of the amount of water flowing or
allowed to flow through the dam systems.
The Lake Huron shoreline does pose a risk to older homes close to the waterline that may
have been built at or below the waterline. Construction today has required setbacks and
height to water requirements. Erosion and flooding is also dependent on water levels.
EGLE has determined that the Lake Huron Cheboygan County shoreline is not high risk.
According to the Department of Environment, Great Lakes and Energy (EGLE). In 2019
the Great Lakes are experiencing the highest water levels since 1986, and storms and
wave action are causing erosion and flooding of the shoreline. Water levels on the Great
Lakes are cyclical with periods of low and high water, with each period lasting for
several years depending on the amount of precipitation, runoff, and evaporation that
occurs. Great Lakes shorelines include bluffs, floodplains, coastal wetlands, sand dunes,
and development, and the type of shoreline determines how high water levels will impact
property. Due to the resulting erosion and threat to property that high water levels can
cause, property owners are requesting information on permitting and technical resources
that are available from the Department of Environment, Great Lakes, and Energy
(EGLE).
Chart 4-Lake Huron Water Levels

EGLE 2019 Lake Huron Water Level-blue 2018, red 2019

DROUGHT
Description
Drought is a consequence of a natural reduction in the amount of expected precipitation
over an extended period of time, usually a season or more in length. Drought differs from
normal arid conditions found in low rainfall areas since the aridity is a permanent
characteristic in the arid areas. The severity of a drought depends on its location,
duration, geographical extent, and the water supply demands from human activities and
vegetation. Due to the multi-faceted nature of drought, it is difficult to define it, and
assess when and where it will occur.
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Some of the severe impacts droughts have on communities and regions include:
• Water shortages for human consumption, power generation, recreation and
navigation, and
industrial, business and agricultural uses
• Reduction in quality and quantity of crops
• Reduction of water quality in lakes, streams, and other natural water bodies
• Malnourished wildlife and livestock
• Increase in wildfires and wildfire-related losses
• Decline in tourism in areas dependent on water-related activities
• Decline in land values due to the impact of drought conditions on the economic or
functional
use of the property
• Reduction in tax revenue due to income losses from the agriculture, retail,
tourism, and other
industry sectors
• Increase in insect infestations, plant disease and wind erosion
• Potential loss of life due to food shortages, extreme heat, fire, increased pollutant
concentrations in surface water, and diminished sewage flows
According to the 2012 Michigan Hazard Analysis, drought is a natural part of Michigan’s
climate and can be exacerbated by the heat during the warmer months. The 2019
Michigan Hazard Mitigation Plan states Michigan has 3 average annual drought events
with no deaths or injuries, and greater than $7 million in annual property and crop
damage. The most common type of drought is agricultural drought, where severe soilmoisture deficits lead to serious consequences for crop production.
In the late 1980’s, the Central and Eastern portions of the United States, including
Michigan, experienced a drought that caused an estimated $40 billion in damages from
agricultural losses, river transportation disruption, water supply shortages, wildfires, and
other economic-related impacts. Communities instituted temporary water use restrictions
and a state task force was formed to study the drought and formulate mitigation
strategies. In June 1988, the Governor issued a statewide outdoor burning ban to prevent
potential wildfires. Between 1989 and 1990, the Northeastern Lower Peninsula
experienced drought conditions for eight months in a row.
Between 1998 and 2003, Michigan experienced another drought that caused an estimated
$6-9 billion in damage from Texas to the Carolinas, over $1 billion in damage in the
Eastern U.S. in 1999, and over $4 billion in damages and costs in the South-Central and
Southeastern U.S. in 2000. The northeastern and southwestern areas of the Lower
Peninsula experienced 9 to 10 months of drought conditions between 1999 and 2000. In
2001, the drought/heat wave damaged or destroyed one-third of Michigan’s fruit,
vegetable, and field crops, which resulted in a USDA Disaster Declaration for 82 of the
state’s counties. In addition, Southeast Michigan experienced water shortages, which
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resulted in local officials issuing periodic water usage restrictions. In September 2002,
Michigan communities were under water use restrictions and the agricultural yields were
estimated to be less than 50%, while counties in eastern Michigan were declared
agricultural disaster areas.
Measuring Droughts
A method of measuring drought is the US Drought Monitor or USDM. USDM is an
index that combines quantitative measures with input from experts in the field.
The U.S. Drought Monitor classifies droughts into four categories from least intense (D1)
to most intense (D4) and has an additional category for drought watch (D0). Drought
watch (D0) results in short-term dryness with slowed planting, slowed crop and pasture
growth, and some lingering water deficits. Moderate Drought (D1) results in some crop
and pasture damage, low streams, reservoirs, or wells, some water shortages, and
voluntary water-use restrictions. Severe Drought (D2) results in crop or pasture losses,
common water shortages, and water restrictions. Extreme Drought (D3) results in crop
and pasture losses, widespread water shortages and water restrictions. Exceptional
Drought (D4) results in water emergencies with widespread crop and pasture losses, and
a shortage of water in reservoirs, streams, and wells.
Chart 5-Drought by year

Drought.gov National Integrated Drought Information System

Location
A drought is a regional event that is not confined to geographic boundaries and can affect
several areas at one time. Also, the severity of the drought may range across the affected
areas. All of Cheboygan County is at risk to drought occurrence and impacts. There are
large active farms that are located in Burt, Inverness, Walker, Forest, Waverly and Aloha
Townships.
Previous Occurrences and Probability of Future Occurrences
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In Michigan, droughts are monitored and analyzed through its ten climate divisions.
According to the 2019 Michigan Hazard Analysis, Cheboygan County is part of Climate
Division 4, along with Alcona, Alpena, Crawford, Iosco, Montmorency, Ogemaw,
Oscoda, Otsego, Presque Isle, and Roscommon Counties. The U.S. Drought Monitor for
Climate Division 4 shows the division’s area tends to be abnormally dry with some
moderate and severe droughts throughout the years. Between 1895 and 2018,
51% of the years did not have any drought months in Climate Division 4 according to the
2019 Michigan Hazard Analysis. The most extreme drought in this climate division
occurred in February 1931. The division also had droughts in the following time periods:
1895-1896 (15 months), 1908-1911 (37 months), 1913-1915 (21 months), 1925-1926 (10
months), 1930-1931 (12 months), 1948-1949 (17 months), 1955-1956 (12 months), 19631964 (8 months), 1976- 1977 (11months), 1989-1990 (8 months), 1998-1999 (11
months), and 1999-2001 (21 months).
On March 2, 1977, Cheboygan County received a Presidential Drought Emergency
Declaration during the 1976-77 drought in the Great Plains, Upper Midwest, and West.
The drought conditions contributed to wildfires, crop damage, and low Great Lakes levels
in Michigan. In Chart 5 it can be seen that Cheboygan County has some form of drought
ten times in the last 20 years. This applies there is a probability of some level of drought
once every two years. In June of 2021, Cheboygan County was experiencing a D1 level
(moderate drought) throughout the whole county.
With the data presented above from the 2019 Michigan Hazard Analysis over the last 125
years shows there exists a probability of more severe, longer lasting droughts over the
regional area every 10 years.
Vulnerability Assessment
Drought is listed as “high” on the vulnerability assessment scale, Table 16. It is difficult
to quantify drought conditions since droughts do not have specific boundaries and are
dependent on the weather-related factors. In Cheboygan County, potential impacts from
extended drought can be an increase in wildfires, a reduction in timber production, and
decreased watercraft access to large inland lakes. Agricultural is greatly affected do to the
drying conditions resulting in crop damage. On a national level droughts can and have
been severe. Cheboygan County droughts have had minimal impact.

TERRORISM/SABOTAGE/NUCLEAR ATTACK
Description
Sabotage and terrorism involve an intentional, unlawful use of force or violence against
persons or property to intimidate or coerce a government or the civilian population to
further political, social, or religious objectives. Since sabotage/terrorism objectives are
widely varied, the potential targets are also varied. Any public facility, infrastructure,
controversial business, assembly place, large computer systems operated by government
agencies, financial institutions, healthcare facilities, and colleges/universities can be
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considered a potential target. Regardless, terrorists seek the greatest possible media
exposure to frighten as many people as possible. Sabotage/terrorism techniques include
bombings, assassinations, organized extortion, use of nuclear, chemical, and/or biological
weapons, information warfare, ethnic/religious/gender intimidation (hate crimes), state
and local militia groups that advocate to overthrow the U.S. Government, eco-fanaticism
(destruction or disruption of research or resource-related activities), and narcotics
smuggling and distribution organizations.
A nuclear attack is any hostile action taken against the United States that involves nuclear
weapons and results in property destruction and/or loss of life. Nuclear weapons are
powerful explosive devices that can devastate an area. The entire United States is subject
to the threat of a nuclear attack; however, the strategic importance of military bases,
population centers and certain types of industries place these areas at a greater risk. With
the end of the Cold War, the threat of a nuclear attack against the U.S. diminished
slightly with the dismantling of nuclear warheads aimed at U.S. targets. However, the
number of countries capable of developing nuclear weapons continues to grow despite
the ratification of an international nuclear non-proliferation treaty. Additionally, nuclear
weapons have the potential to be acquired and/or developed by terrorist organizations.
Even though a nuclear attack is unlikely in Michigan, the extent of destruction and
casualties from a nuclear weapon still make this hazard a possibility. Unfortunately, there
is no way to assess the probability of a nuclear attack and most mitigation strategies
would originate from and be prompted by federal initiatives and defense priorities.
However, some things should be considered, such as the ability to shelter or evacuate
people, maintain government functions and social services, protect critical
computer and communication systems, and create redundancies in infrastructure and
critical services.
Location
Cheboygan County does have vital critical infrastructure that includes the Enbridge
Pipeline, Mackinac Bridge, and the US Oil Terminal. In Cheboygan County any utilities
that could come under physical or cyber-attack would affect the residents especially those
with medical needs and the elderly.
Previous Occurrences and Probability of Future Occurrences
Cheboygan County has not experienced a terrorist/sabotage/nuclear attack. Though it is
unlikely there would be a terrorism or sabotage event, there is training and patrols
through the Operation Stonegarden Grant to assist in monitoring infrastructure for
terrorism and illegal activities.
Vulnerability Assessment
Terrorism/Sabotage/WMD is listed as “high” on the vulnerability assessment scale, Table
16. Interruption in the Enbridge Pipeline, the Mackinac Bridge or the US Oil Terminal
would have severe commerce consequences that will not only impact the economy but
also distribution for home heating and could affect all county population.
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Cyber-attacks would be more probable as we see more and more occurrences in the
United States. In May 2021, the Colonial Pipeline computer systems were hacked and
required ransom by the hackers, which caused a shortage in fuel on the east coast.
A Nuclear attack is unlikely but in the event of a nuclear attack, in all likely hood, there
may be no recovery, at least in the short term.

TORNADOES
Description
A tornado is a violently rotating column of air that extends from a thunderstorm to the
ground and can occur any time during the day and year. It can only be seen if water
droplets, dust, and debris form a funnel. The funnel cloud can have winds that reach up to
300 miles per hour with an interior air pressure that is 10-20% below the surrounding
atmosphere’s pressure. The length of a tornado path is approximately 16 miles, but there
have been tracks reported up to 200 miles. Tornado path widths are generally less than
one-quarter mile wide. These storms are the most violent of the atmospheric storms
since they have the potential to destroy buildings, uproot trees, hurl objects, and cause
loss of life. According to NOAA and the National Weather Service’s Storm Prediction
Center, tornadoes cause approximately 60 deaths and hundreds of millions of dollars in
property damage each year.
According to the 2019 Michigan Hazard Mitigation Plan, Michigan is located on the
northern fringe of the nation’s tornado belt and has a statewide expected annual loss of
about $19.6 million due to tornadoes. Michigan also has an average of 18 tornadoes,
approximately 4 deaths, and approximately 50 injuries per year. Between 1999 and 2019,
Michigan has had 314 reported tornado events with 52.9% as EF0 (weak) or EF1
(moderate), 38.9% reported as F0 or F1 (weak), 6.7% as EF2 (significant) or EF3
(severe), and 1.6% as F2 (strong). In Northern Michigan, tornados are most likely to
occur in the summer months, although some have occurred in the spring and fall.
Measuring Tornadoes
Prior to 2007, the United States used the Fujita Scale to measure the intensity of
tornadoes, Table 20. The Fujita Scale used mathematical interpolation to assign wind
estimate guesses to a damage scale. In 2007, the United States began using the Enhanced
Fujita Scale to measure the intensity of tornadoes since the wind estimates are more
associated with the degree of tornado storm damage than the Fujita Scale, Table 20.
Table 17-Fujita Scale
Fujita
Fujita Sale Wind
Scale
Estimate (MPH)
F0
Less than 73
F1
73-112
F2
113-157
F3
158-206
F4
201-260
F5
261-318

Enhanced
Fujita Scale
EF0
EF1
EF2
EF3
EF4
EF5

Enhanced Fujita Scale
Wind Estimate (MPH)
65-85
86-110
111-135
136-165
166-200
Over 200
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Source: NOAA/NWS 2019

Location
Tornadoes are a regional event that are not confined to geographic boundaries and can
affect several areas at one time. Also, the magnitude of tornadoes may range across the
affected areas. All of Cheboygan County is at risk to the occurrence and impacts from
tornadoes. It should be noted that it is impossible to predict where and with what
magnitude a tornado will touchdown.
Previous Occurrences and Probability of Future Occurrences
According to NOAA and National Center for Environmental Information database, the
following events were provided over the last 50 years. The data supplied was 5 events:
County/Area
Cheboygan
Cheboygan
Cheboygan
Tower/Black
Lake
Wolverine

Begin
08-16-1978
08-12-1988
08-01-2002
10-18-2007

End
08-16-1978
08-12-1988
08-01-2002
10-18-2007

Injuries
None
None
None
None

Property Damage
25,000
None
None
30,000

Crop Damage
None
None
None
None

09-01-14

09-01-2014

None

20,000

None

Summary of Events:
08-16-1978: Tornado touched down West of South River Rd destroying a large barn,
damaging a house trailer and a garage. It then moved Northeast ripping up an apple
orchard before crossing the Black River. East of the Black River on Mograin Rd it
destroyed another barn and drove boards through the walls of other outbuildings. A
woman in the house trailer reported being sucked out of bed and thrown on the floor, but
was not injured.
08-12-1988: No narrative was located for this event
08-01-2002: Four waves of severe thunderstorms affected Northern Michigan during the
morning, afternoon, and evening hours on the 1st. The first wave of severe thunderstorms
struck the area during the early morning hours, initially knocking trees down in Tahquamenon
Falls State Park. The last of the storms exited Northern Michigan into Lake Huron during the
evening hours. Three tornadoes were associated with the severe thunderstorms, but none of
these crossed county boundaries. Tornado developed and dissipated over Black Lake, causing no
damage.
10-18-2007: This tornado produced sporadic damage, mainly to trees, as it tracked across
eastern Cheboygan County. One barn was destroyed just north of M-68, west of the community
of Tower. The tornado moved out over Black Lake, where it was photographed from the
shoreline, just before dissipating. Winds were estimated at 95 mph, making it an EF1.
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09-01-2014: A brief EF-0 tornado occurred in Southern Cheboygan County. A number of trees
were uprooted or snapped off. Peak winds were estimated at 80 mph.

Based on the above data for the last 50 years the probability of future occurrences in
Cheboygan County is one tornado every 10 years.
Figure 16-Weather Warning

Upnorth Live Weather 2020

Vulnerability Assessment
Tornadoes are listed as “high” on the vulnerability assessment scale, Table 16. All of
Cheboygan County’s existing and future buildings, population, and infrastructure are atrisk to tornadoes. Buildings and above ground infrastructure in a tornado’s path will be
damaged and/or destroyed. Older buildings and light construction structures (houses)
have a greater risk of damage. Buildings adjacent to a tornado’s path may have no to little
damage dependent on the amount and type of debris hurled from a tornado at the adjacent
buildings. Through a FEMA study in 1999, it was found that mobile homes, homes with
crawlspaces, and building with large spans (schools, gyms, factories, theaters, etc.) are
more susceptible to damage from tornadoes. Schools are vulnerable to tornadoes due to
the number of students and employees in the buildings. Tornadoes can close roads due to
debris on the road or road damage/destruction from the tornado. Tornadoes can cause
injuries or death when people are in or near the tornado’s path (picked up by the tornado
or struck by debris). Individuals in buildings may have injuries or die if they are trapped
in a building struck by a tornado or are struck by debris or falling objects. Tornadoes can
contaminate water supplies, cause fires, and cause hazardous material spills (pipeline or
septic tanks) or gas leaks. If a tornado damages businesses or infrastructure, it will cause
economic losses in the county since businesses will have to close and the cost of repairs
will impact the business. Tornadoes can also cause power outages. Governments will
have to spend money for search and rescue teams, shelters, and clean-up efforts. Also,
structural and vegetative debris storage areas may become filled to capacity.
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EARTHQUAKE
Description
An earthquake usually occurs without warning when the earth suddenly starts shaking
from the breaking and shifting of underground rock. Earthquakes range in intensity from
slight tremors to great shocks and can last from a few seconds to several days. As of yet,
scientists are not able to predict exactly when or where an earthquake will occur.
However, earthquakes generally occur along faults. Casualties usually result from falling
objects and debris. Earthquakes have the potential to contaminate water supplies, damage
transportation systems, cause other hazards, and disrupt communication systems, electric
power lines, and gas, sewer and water mains.
According to the USGS, Michigan has felt several mildly damaging earthquakes from the
New Madrid Seismic Zone and upstate New York since the late 1700s. Unfortunately, the
exact number is difficult to determine due to varying scientific opinion. Based on
scientific studies, portions of southern Michigan could receive minor damage, such as
damage to natural gas and petroleum pipelines, were such an earthquake to occur in the
New Madrid Seismic Zone. If the earthquake occurs in the winter, many areas of the state
could be severely impacted by fuel shortages. Damage would probably be negligible in
well-designed and constructed buildings. However, poorly designed and constructed
buildings could suffer considerable damage under the right circumstances.
Location
Michigan is not located in an area subject to major earthquake activity and has not had a
severely destructive earthquake documented.
Previous Occurrences and Probability of Future Occurrences
Since Cheboygan County has not had a previous occurrence of an earthquake, no further
analysis will occur at this time.
Vulnerability Assessment
Earthquakes are listed as “medium” on the vulnerability assessment scale, Table 16 due
to damage that could occur but according to the FEMA Earthquake Hazard Map,
Northern Michigan is at low risk.

EXTREME TEMPERATURE
Description
Prolonged periods of very high or very low temperatures are often accompanied by other
extreme meteorological conditions, such as high humidity, drought, heavy snowfall, or
high winds. Extreme heat or extreme cold primarily affect the most vulnerable segments
of the population, such as the elderly, children, impoverished individuals, and people in
poor health.
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Nationwide, there have been approximately 175 deaths per year that are attributed to
extreme heat according to the 2019 Michigan Hazard Analysis. The threats from extreme
heat are heatstroke, sunstroke, muscle cramps, fatigue, and heat exhaustion. It is
hazardous to livestock and agricultural crops, causes water shortages, exacerbates fire
hazards, exacerbates respiratory problems, prompts excessive energy demands, and
causes infrastructure failures. Urban areas experience the most serious extreme heat with
the combined high temperatures and high humidity that produce a heat-island effect.
According to the 2019 Michigan Hazard Mitigation Plan, Michigan has 11 average
annual extreme heat events with 0.4 average annual deaths and 41 average annual
injuries.
In the United States, approximately 700 people die each year as a result of severe cold
temperature related causes according to the 2019 Michigan Hazard Analysis, with a
significant number of deaths occurring due to illnesses or disease that are negatively
impacted by severe cold weather, such as stroke, heart disease, and pneumonia. The
major threats from extreme cold are hypothermia and frostbite. According to the 2019
Michigan Hazard Mitigation Plan, Michigan has 35 average annual extreme cold events
with 1 death, 9.4 average annual injuries, and $6.4 million in average annual property and
crop damage. Extreme cold affects transportation modes and power utilities, resulting in
dead vehicle batteries and loss of power/heat.
Measuring Extreme Temperatures (Extreme Heat and Extreme Cold)
Extreme heat is measured with the National Weather Service’s Heat Index Chart, Table
17. The chart uses relative humidity and air temperature to determine the likelihood of
heat disorders with prolonged exposure or strenuous activity. Individuals are unable to
shed excess heat from their bodies when they experience prolonged exposure to hot
temperatures, which results in heat disorders.
Extreme cold is measured with the Wind Chill Index, which is a measure of the rate of
heat loss from exposed skin caused by the combined effects of wind and cold. As the
wind increases, heat is carried away from the body and reduces the external and internal
body temperatures. Table 18 shows the NOAA Wind Chill Chart as it corresponds to
various temperatures and wind speeds.
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Table 18-NWS Heat Index Table

National Weather Service
Table 19-NWS Wind Chill Table

National Weather Service

Location
Extreme temperatures are a regional event that are not confined to geographic boundaries
and range in severity across the affected areas. All of Cheboygan County is at risk to the
occurrence and impacts from extreme temperatures.
Previous Occurrences and Probability of Future Occurrences
The table below lists the top ten maximum and minimum temperatures for the last 50
years. Cheboygan County maximum temperatures list as extreme caution according to
Table 20. Cheboygan County minimum temperatures do not take wind chill into account.
Probability of extreme temperatures is hard to predict since humidity also plays a role in
the heat index and wind chill with cold temperatures. Just based on the top ten
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maximums and minimums listed in Table 20 there will always be a likelihood of extreme
temperatures.
Table 20-Extreme Temperatures
Maximum
Temperature
CHEBOYGAN

Value

Ending Date

1
98.0
1988-08-02
2
98.0
1988-07-08
3
98.0
1988-07-07
4
97.0
2006-08-01
5
97.0
1995-07-15
6
96.0
2006-06-19
7
96.0
2006-06-18
8
96.0
1991-06-27
9
96.0
1987-07-18
10
95.0
2007-06-19
Data obtained from NOAA-Gaylord MI

Minimum
Temperature
CHEBOYGAN

Value

Ending Date

1
2
3
4
5
6
7
8
9
10

-33.0
-32.0
-32.0
-30.0
-28.0
-26.0
-26.0
-25.0
-24.0
-24.0

1979-02-15
2015-02-20
1979-02-16
2015-02-21
1985-02-01
1982-01-10
1981-01-04
2019-02-01
2019-01-21
1985-02-02

Vulnerability Assessment
Extreme Temperatures are listed as “medium” on the vulnerability assessment scale,
Table 16. Heat-extreme heat can affect everyone especially the elderly, children, and
outside laborers due to not taking proper precautions such as fluid intake and allowing
rest periods out of the sun which can cause heat exhaustion and stroke. Other conditions
from extreme heat can be respiratory illness due to pollutants in the air. Extreme heat
may cause business and schools to close. Shelters may have to be opened that provide
relief.
Cold-extreme cold can affect anyone due to exposure such as frostbite or hypothermia
which can lead to death. Those most vulnerable are low income seniors who may not be
able to adequately heat their home. Causes related to extreme cold can be house fires due
to alternative heat sources that are not proper for a home. Extreme cold may cause
business and schools to close. Shelters may have to be open that provide relief.

LIGHTNING
Description
Lightning is a discharge of electricity between the clouds, air, or ground to equalize the
charged regions in the atmosphere. It is still being debated how the electrical charges
build up in the clouds. Lightning generally occurs during thunderstorms; however, it can
occur without a thunderstorm. Lightning that occurs without nearby rain is most likely to
cause forest fires.
The 2019 Michigan Hazard Analysis compiled the following statistics from the National
Oceanic and Atmospheric Administration (NOAA) and the National Lightning Safety
Institute (NLSI) for the period of 1959-1994:
• The majority of lightning strikes had one victim (91%)
• The majority of lightning strikes occurred during the summer months:
June (21%), July (30%), and August (22%)
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•

Most lightning strikes occur between 2 p.m. and 6 p.m.

The NLSI estimates that 85% of lightning victims are children and young men (aged 1035 years) engaged in recreation or work-related activities. Approximately 10% of
lightning strike victims die, and 25% of survivors suffer serious long-term after-effects,
such as memory and attention deficits, sleep disturbance, fatigue, dizziness, and
numbness. Additionally, the NLSI estimated that the annual lightning damage to property
exceeds $4.5 billion in the United States.
In the United States, approximately 100,000 thunderstorms occur annually according to
the 2019 Michigan Hazard Analysis. According to the National Weather Service Storm
Data, in the last 10 years (2009-2018), the U.S. has averaged 27 lightning fatalities and
243 injuries. The 2019 Michigan Hazard Analysis reports on average, lightning damages
more structures, and kills and injures more people in the U.S. per year than tornadoes or
hurricanes.
Michigan’s lightning deaths and injuries are fairly consistent with the national trends in
terms of location of deadly or injury-causing strikes (Table 6-3, Table 6-4). According to
the National Weather Service’s records through the mid-2000s, Michigan has incurred
101 lightning deaths, 711 lightning injuries, and 810 lightning casualties (deaths and
injuries combined). During 1959-1995, Michigan was ranked 2nd nationally (behind
Florida) in lightning injuries and 12th nationally in lightning deaths. During 1998-2008,
Michigan was ranked 13th in the number of lightning deaths.
Location
Lightning is not confined to geographic boundaries and is a regional event. Since
lightning occurs randomly, it is impossible to predict where lightning will occur and how
severe it will be. All of Cheboygan County is at risk to the occurrence and impacts from
lightning.
Previous Occurrences and Probability of Future Occurrences
According to NOAA and National Centers for Environmental Information data base
Cheboygan County has had for lightning events in the last 50 years:
County/Area
Wolverine
Indian River
Indian River
Afton

Begin
08-26-2003
08-26-2003
05-14-2007
08-02-2015

End
08-26-2003
08-26-2003
05-14-2007
08-02-2015

Injuries
None
None
1
2

Property Damage
75,000
25,000
None
None

Crop Damage
None
None
None
None

Summary of Events:
08-26-2003: Thunderstorms, originating in Northern Minnesota, developed into a squall line
that moved across Lake Michigan into far Northern Lower Michigan near dawn. The storms
resulted in widespread wind damage. Lightning started a fire, which destroyed a home.
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Numerous trees were downed. Some vehicles and homes were damaged by falling trees.
Wolverine and Indian River both reporting damages for this event.
05-14-2007: An area of thunderstorms moved across Northern Michigan during the morning
hours. A man in Cheboygan County, while standing in his garage watching the storm, was jolted
and shaken up by a lightning strike in his immediate vicinity. He sought medical treatment later
in the day.
08-02-2015: An historic severe weather outbreak in Northern Michigan, as multiple waves of
severe thunderstorms crossed the region. A passing cold front would finally end the activity
during the evening hours. This episode featured widespread straight-line wind damage in parts
of Northwest Lower Michigan, and the largest hail on record in Northern Michigan in Ogemaw
County. Two people were injured by a lightning strike at a campground. They were treated and
released from a local hospital later that same day.

Probability for future occurrences from data starting in 2003 would a lightning event
every 5.6 years.
Vulnerability Assessment
Lightning is listed as “medium” on the vulnerability assessment scale, Table 16. All
existing and future buildings, exposed infrastructure, tall trees, and populations are at risk
from lightning events since it may cause structural and wildland fires, loss of electrical
and telecommunications equipment, and damage to buildings or vehicles from falling
trees struck by lightning. People that work outside or participate in outdoor recreation
activities are at a higher risk to be struck by lightning.

TRANSPORTATION ACCIDENTS
Description
Transportation crashes or accidents involve air, land or water-based commercial
passenger carriers. These accidents can result in mass casualties and tremendous injuries
due to large numbers of passengers, unpredictable weather, mechanical failures, and
human error. These accidents have the potential to strain local response and medical
services. Airplane accidents tend to occur either during take-off or landing according to
the NTSB and airline industry. When responding to these accidents, it may be difficult to
suppress the fires, rescue and provide first aid to survivors, establish a mortuary
facility, detect the presence of explosive, radioactive, or other hazardous materials, and
provide crash site security and crowd control. Water transportation accidents may require
underwater rescue and recovery efforts. Vulnerable populations to these hazards include
communities near airports, communities with railroad tracks running through them,
communities with commercial intercity passenger bus or local transit bus services,
communities with school bus service, and communities with commercial marine
passenger service along water bodies.
Michigan has approximately 19 commercial passenger airports, more than 130 certified
intercity carriers that provide passenger, charter, commuter, and special bus service to
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220 Michigan communities with six offering regular route service, an intercity rail
passenger system that consists of 568 route miles, along three corridors, serving 22
Michigan communities, 72 local bus transit systems serving 85 million passengers and 20
commercial marine passenger ferries.
Location
All of Cheboygan County is susceptible to air, land, and water transportation accidents.
Part of Cheboygan County is in the flight path of the Pellston Regional Airport.
Cheboygan County has a County airport and there is Ferry Service to Mackinac Island
and freighter traffic on Lake Huron. Cheboygan County also has public transportation
with Straits Regional Ride, a county transport service and Greyhound bus. I-75 is the
major corridor for traffic traveling through the county along with many state and county
roads.
Previous Occurrences and Probability of Future Occurrences
Over the last ten years Cheboygan County has had 38 vehicle fatal crashes. Though these
are were not mass casualty events there were instances where utilities were disabled.
In March of 1997 there was a mass casualty crash that involved a charter bus that was
transporting over 40 passengers from the Detroit Michigan area that overturned on I-75
after sliding off the roadway due to a winter storm. Many passengers were thrown from
the bus as it rolled over. Several agencies assisted. Most passengers were injured and
transported to area hospitals out of the county.
Cheboygan County has had 4 private airplane crashes since 1999. These were small
planes such as a Cessna. Three were fatal crashes and one no fatalities. Several agencies
assisted including the FFA.
Vulnerability Assessment
Transportation Accidents are listed as “low” on the vulnerability assessment scale, Table
16. Air, land and water based accidents all have the potential to cause deaths, injuries,
and property damage. Infrastructure and population can be victim to these accidents. The
severity of an accident can cause road closures, building closures, hospital overload,
ambulance overload and first responder overload.

HAIL
Description
Hailstorms occur when a severe thunderstorm produces hail that falls to the ground. Hail
is formed when the updrafts of the storm carry water droplets above the freezing level,
where they form into rounded or irregular lumps of ice that range from the size of a pea
to the size of a grapefruit. When the weight of the hail is no longer supported by the air, it
falls to the ground and has the potential to batter crops, dent automobiles, and injure
people and wildlife. Sometimes, large hail appears before a tornado since it is formed in
the area of a thunderstorm that tornadoes are most likely to form.
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According to the 2019 Michigan Hazard Mitigation Plan, Michigan has on average 191
hailstorms, an expected annual statewide loss of about $16.6 million, no deaths, and
approximately one injury per year. Despite damaging hail occurring in every part of
Michigan, the areas of the state most prone to severe thunderstorms (e.g., the southern
half of the Lower Peninsula) are also most prone to large and damaging hail. The
majority of the hailstorms occur during the growing season from May through
August when crops have the greatest potential to be damaged by hail.
According to the 2012 Michigan Hazard Analysis, the National Weather Service began
recording hail activity in Michigan in 1967. The National Weather Service issues
forecasts for severe thunderstorms with sufficient warning time to allow residents to take
appropriate action to reduce the effects of hail damage to vehicles and some property.
However, little can be done to prevent damage to crops. For example, during September
26-27, 1998, a line of severe thunderstorms moved across northern Lower Michigan
producing hail up to 2” in diameter, destroying an estimated 30,000-35,000 bushels of
apples at area farms, and damaging several homes and vehicles.
Measuring Hailstorms
Hailstorms are categorized using the TORRO Hailstorm Intensity Scale, which ranges
from H0 (Hard Hail) to H10 (Super Hailstorms).
Location
Hailstorms are regional events that frequently accompany thunderstorms and are not
confined to geographic boundaries. The severity of hailstorms may range across the
affected areas. All of Cheboygan County is at risk to the occurrence and impacts from
hailstorms
Previous Occurrences and Probability of Future Occurrences
According to NOAA and the National Centers for Environmental Information data base
there were 21 hail storms in in Cheboygan County the last 50 years:
County/Area
Indian River
Mackinaw
City
Cheboygan
Cheboygan
Cheboygan
Mullet Lake
Cheboygan
Cheboygan
Cheboygan
Topinabee
Tower
Wolverine

Begin
06-17-1992
06-28-1994

End
06-17-1992
06-28-1994

Injuries
None
None

Property Damage
None
None

Crop Damage
None
None

06-28-1994
05-13-1995
07-08-1996
08-14-1996
08-14-1996
06-09-2001
06-15-2001
07-13-2004
08-02-2004
05-28-2005

06-28-1994
05-13-1995
07-08-1996
08-14-1996
08-14-1996
06-09-2001
06-15-2001
07-13-2004
08-02-2004
05-28-2005

None
None
None
None
None
None
None
None
None
None

None
None
None
None
None
None
None
None
None
None

None
None
None
None
None
None
None
None
None
None
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Indian River
Indian River
Indian River
Indian River
Tower
Topinabee
Black Lake

06-10-2005
10-05-2007
06-09-2010
05-22-2011
06-04-2011
03-06-2016
09-03-2019

06-10-2005
10-05-2007
06-09-2010
05-22-2011
06-04-2011
03-06-2016
09-03-2019

None
None
None
None
None
None
None

None
None
None
None
None
None
None

None
None
None
None
None
None
None

Summary of Events:
06-17-1992: No narrative for this event in Indian River
06-28-1994: A large tree was blown down near Christopher's Restaurant on the southeast side
of Mackinaw City. Dime-size hail was reported between Burt Lake and Mullet Lake by storm
spotters.
05-13-1995: Three-quarters inch hail reported at Burt Lake by Cheboygan County Sheriff.
07-08-1996: No narrative for this event
08-14-1996: No narrative for either event for this date
06-09-2001: During the late afternoon hours of June 9th, a small cluster of thunderstorms
developed along a lake breeze boundary near the city of Cheboygan. This cluster of storms
continued to move southeast along the lake breeze boundary before moving into Lake Huron.
These storms dropped large amounts of hail that covered the ground to an inch or two at times.
06-15-2001: A cold front moved across Northern Michigan during the afternoon and early
evening hours on the 15th. As the cold front collided with warm and humid air in place across
the region, numerous thunderstorms developed. Some of the thunderstorms produced
damaging winds which blew several trees and branches down.
07-13-2004: Several rounds of thunderstorms occurred in the afternoon and evening, just ahead
of a cold front. The atmosphere was very unstable, and conducive to damaging winds and
especially large hail. Though most of the hail was only marginally severe, one storm produced
extremely large hail - and considerable damage - in southeast Presque Isle County.
08-02-2004: Numerous thunderstorms developed in a warm, moist, and unstable atmosphere
ahead of a cold front. A number of storms became severe, mainly in Northeast Lower Michigan.
A cluster of storms that moved through Eastern Upper Michigan in the morning produced locally
heavy rain and some flooding.
05-28-2005: A number of thunderstorms in Northern Michigan produced hail on the 28th. Only
one produced severe-criteria hail, with dime-sized hailstones reported near Wolverine. Some
storms were prolific hail producers, even if they weren't severe.
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06-10-2005: Slow-moving thunderstorms affected parts of Northern Lower Michigan again on
the 10th. A couple of storms reached severe levels, producing nickel sized hail near Houghton
Lake and Indian River. Locally heavy rain also fell, especially in Arenac County. Radar estimated
four to five inches of rain fell from mid-afternoon through mid-evening, heaviest in the southern
part of the county. Runoff rapidly flooded low-lying roads, yards, and fields. In some places, high
water lingered into the 11th.
10-05-2007: An isolated severe thunderstorm produced large hail in far Northern Lower
Michigan. Thunderstorm winds estimated between 35 and 45 mph.
06-09-2010: These storms moved into far Northern Lower Michigan, producing wind damage
and large hail. Golf ball sized hail fell on I-75 near mile marker 308.
05-22-2011: Numerous strong to severe thunderstorms developed, producing large hail and
damaging winds in spots. According to National Center for Environmental Information database
there was three different events on this date measuring different size hail in Indian River area.
06-04-2011: An isolated early morning thunderstorm dropped large hail in Cheboygan County.
03-06-2016: An isolated strong thunderstorm developed ahead of a cold front, producing pennysized hail in far northern Lower Michigan.
09-03-2019: Multiple strong to severe thunderstorms crossed northern Lake Michigan and
Northern Lower Michigan.

Looking at the data starting in 1992 would give a probability of future occurrences of 1.3
hail storms per year.
Vulnerability Assessment
Hail is listed as “low” on the vulnerability assessment scale, Table 16. All existing and
future buildings, exposed infrastructure, and populations are at risk from hailstorms since
hail causes damage to roofs, brick walls, glass, landscaping, crops, and cars. Hail can also
damage roads, sidewalks, bridges, and above ground utilities. Hail has the potential to
cause injury and death, and populations are advised to take shelter when an event occurs.

SCRAP TIRE FIRES
Description
Scrap tires end up in dumps or recycling facilities, some of which have more than several
hundred thousand tires. The tires provide fuel for fires since the shape of a tire allows air
to flow into the interior of a pile of tires, which renders standard firefighting practices
nearly useless. The Rubber Manufacturers Association reports that a fire can convert a
standard passenger vehicle tire into about two gallons of oily residue. Scrap tire fires
impact the air, soil and water quality since the burning tires release hazardous compounds
into the air, and the tires’ oily residue can seep into the ground and water system.
Sometimes, the burning oil can spread the fire to adjacent areas and burn for months.
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These fires can cause an area to become a Superfund site.
Although infrequent, scrap tire fires can become a major hazard that affects entire
communities due to the difficulty in extinguishing them and the expensive cleanup. Scrap
tire fires differ from conventional fires since small scrap tire fires can require significant
resources to control and extinguish, local governments are unable to absorb the costs of
fire management, and the environmental consequences are significant. According to the
EPA and the Rubber Manufacturers Association, approximately 290 million tires are
discarded in the United States each year, with approximately 80% of the tires being
reused or recycled. As of 2017, Michigan generates approximately 10 million scrap tires
annually according to EGLE. At the time of the 2014 update, Michigan had more than 24
million scrap tires at disposal sites throughout the state.
Location
Cheboygan County has eight scrap yards and/or businesses that collect tires. Three are
located in the city of Cheboygan, one in Beaugrand Township, one in Benton Township,
one if Forest Township, one in Inverness Township and one in Mullett Township.
Previous Occurrences and Probability of Future Occurrences
Only one scrap tire fire was reported in the last 20 years. This was on October 6, 2019
where 500-1000 tires caught fire due to human err. The fire was contained and put out in
a short amount of time and turned over to the Michigan DNR for investigation. The
probability exists but occurrences are rare.
Vulnerability Assessment
Scrap Tire Fires are listed as “low” on the vulnerability assessment scale, Table 16. If a
scrap tire fire were to occur in the county, nearby infrastructure, existing and future
buildings and populations would be at-risk. Additionally, neighboring counties would
also be at-risk since the fires are difficult to control and can spread across political and
geographical boundaries.
Depending on the location of a scrap tire fire, it has the potential to cause a wildfire,
infrastructure failure, and an oil and gas accident (well and pipeline). Scrap tire fires burn
property and structures and have the potential to cause death and injuries for people who
become trapped in the fire or are fighting the fire. Scrap tire fires also have high costs due
to property damage and firefighting needs. Scrap tire fires can cause a loss in timber
production and agricultural revenue from the fire damaging timber supplies and
agricultural products and killing livestock. Communication and power infrastructure can
be damaged by the fires resulting in power outages, reduced/loss of warning notifications
to the public, and the inability to call for emergency services. Also, residents and
businesses may have to evacuate and find shelter.
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CIVIL DISTURBANCE
Description
Civil disturbances occur from collective behavior that results in lawbreaking, a perceived
threat to public order, or the disruption of essential functions. Large portions of a
community may be encompassed by civil disturbances and require the involvement of
multiple community agencies to respond to the disturbance. Some facilities that may be
adversely impacted by civil disturbances include government buildings, military bases,
colleges/universities, businesses, hospitals, and police and fire facilities. There
are four types of civil disturbance:
•

•

•
•

Protests: Formal organization of demonstrations to achieve collective
goals that are threatening, disruptive, and malicious (e.g., political
protests, labor Disputes, etc.). Sometimes these events result in property
destruction, service interruptions, and interference with law abiding
citizens and emergency responders.
Hooliganism: Unorganized, unlawful acts by either an individual or a
collective that are inspired by crowds (e.g., disorder following sporting
events and college parties, “block parties,” etc.). These acts cause property
destruction, assaults, disorderly conduct, and criminal victimization.
Hooliganism can include elements of protest.
Riots: A disorganized, violent gathering of people that involves assaults,
intimidation, and property destruction. Sometimes, individuals attempt to
exploit the disorder (e.g., looting, arson, etc.).
Insurrection: A deliberate effort to disrupt or replace the established
government or its representatives (e.g., prison uprisings, political conflicts,
ethnic conflicts, etc.).

Large-scale civil disturbances rarely occur; however, they are usually an offshoot of labor
disputes with a high degree of animosity between two dissenting parties, high
profile/controversial judicial proceedings, the implementation of controversial laws or
other governmental actions, resource shortages caused by a catastrophic event,
disagreements between special interest groups over a particular issue or cause, or
a perceived unjust death or injury to a person held in high esteem by a particular segment
of society.
Location
Mackinaw City would be at-risk for civil disturbances due to Enbridge Pipeline protests.
These protests started over the last five years but have been civil with no arrests. There
have been crowds of up to 200 participating.
Previous Occurrences and Probability of Future Occurrences
Cheboygan County has not had any recorded incidents of civil disturbances.
Vulnerability Assessment
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Civil Disturbances are listed as “low” on the vulnerability assessment scale, Table 16.
Civil disturbance events will have minimal impacts and financial burdens on residents
and businesses since the county is not an area that provides high profile media coverage.
However, during community events, large crowds may be attracted to county. Dependent
on the severity of the civil disturbance event, businesses may be damaged or looted, and
injuries and deaths may occur.

SUBSIDENCE
Description
Depressions, cracks, and sinkholes in the ground surface pose an immediate threat to
people and property. The sudden collapse of the ground surface to form depressions and
sinkholes can take many days to a few years to develop and range from several days to
years until the ground movements stabilize. Subsidence depressions may damage
structures with low strain tolerances, such as dams, nuclear reactors, and utility
infrastructure. The populations that are most at risk from this hazard would
be located in industrial areas, residential areas that have been constructed overactive or
abandoned mines that have underground cavities near the surface, and areas where
extensive amounts of groundwater have been withdrawn.
Location
Cheboygan County does not have any sinkholes on record.
Previous Occurrences and Probability of Future Occurrences
It is difficult to determine an exact probability or predict the future occurrence of a
sinkholes in the county since multiple factors, such as bedrock composition, precipitation,
snowfall, and drainage rates, influence when a sinkhole occurs.
Vulnerability Assessment
Subsidence is listed as “low” on the vulnerability assessment scale, Table 16. Several
factors come into play with the formation of sink holes: Groundwater contamination from
agricultural byproducts, nitrates, infectious disease, septic systems, and sediments,
agricultural drainage from pastures, feedlots, bean, potato, corn, and small grain fields
can enter the aquifers, bedrock movement etc. can all be factors in the creation of a sink
hole. The populations most at risk from this hazard are located in the industrial areas,
residential areas that have been constructed overactive or abandoned mines with
underground cavities near the surface, and areas where extensive amounts of groundwater
have been withdrawn.
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CHAPTER 8
2016 HAZARD MITIGATION PLAN
REVIEW
_____________________________________

As part of the process in developing the hazard mitigation plan each cycle is it to review
and update the previous plan process and build from it. The HMC reviewed the priority
hazards identified in 2016, and also reviewed the mitigation actions for each. Through a
thorough evaluation the HMC categorized each hazard and mitigation action to attain its
progress, and decide if further action is warranted.
Table 21 is used as reference to the 2016 HMP. Additional information regarding the
mitigation strategies can be located in the 2016 HMP.
Chapter 10 will delve into the 2021 HMP mitigation strategies and priorities building
upon the 2016 HMP when applicable based on current assessment.

Table 21-2016 HMP Review

2016 Hazard Mitigation Plan Review
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Hazard

Mitigation Action Plan

Mitigation Progress

Mitigation
Current Status

Severe Winter
Weather

1.

Shelters for stranded motorists

1.

Shelters were identified along the I-75
corridor with agreements from hotel
owners and non-profits

1.

On-going

2.

Traffic control/warning devices

2.

Traffic control devices retained by
road commissions. Utilization of
media and State MDOT I-75
electronic sign displays

2.

Completed

3.

Study and improve location,
design and maintenance of
water/sewer systems to prevent
freeze

3.

Viewed as very low priority currently
with no issues

3.

Removed

4.

Produce and distribute family
emergency preparedness
information

4.

Distribution of some material

4.

On-going

5.

Study and employ available
NOAA data to predict location
and warn motorists of white out
conditions

5.

MDOT signage on I-75, BeAlert
pubic text messaging

5.

1.

Provide annual training to County
Fire Departments

1.

In progress

1.

Continue to
encourage
public of free
signup of
BeAlert
On-going

2.

Develop and exercise site
emergency plans and community
response plans as required under
SARA Title III

2.

April 2018 plans completed, training
in progress

2.

On-going

3.

Educate public and implement
steps to encourage “shelter in
place”
Training for fireman, police and
first responders to school bus and
commercial bus accidents

3.

In progress

3.

On-Going

1.

2019 bus accident

1.

Continued in
2021 HMP

2.

Training for aircraft emergencies

2.

2016-2017 plane crash and 2021
Emergency Locator Transmitter
(ELT) training

2.

Continued in
2021 HMP

3.

Enforce use of designated truck
routes and strict enforcement of
weight and travel restrictions for
truck traffic

3.

Communication with MSP Motor
Carrier for enforcement, will continue
as always have done as part of their
SOPs

3.

Removed

4.
4.

Study and employ available
NOAA data to predict location
and warn motorists of white out
conditions

4.

MDOT signage on I-75, BeAlert
public text messaging.

Encourage
public of free
signup of
BeAlert

Fixed Site
Hazmat

Transportation
Hazmat and
Transportation
Accidents

1.
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Riverine
Flooding

5.

Review and enhance airport
maintenance, security and safety
programs

5.

In progress

5.

Continued in
2021 HMP

6.

Explore placement of
computerized weather kiosks at
major Lake Huron marinas

6.

Not Accomplished-with current
personal technology viewed as very
low priority

6.

Removed

1.

Review and enforce building code
requirements related to flood
mitigation

1.

Continues in progress

1.

On-Going

2.

Promote accurate identification
and mapping of flood prone areas

2.

Completed-FEMA maps released
2019

2.

On-going for
monitoring

3.

Increase public awareness of need
for permits

3.

Working with Building Code and
DNR, enforcement through code
enforcement officer/educate

3.

On-going

4.

Solutions for anchor ice

4.

Occurs in one location, 2004-solutions
offered for residences

4.

Removed

5.

Promote and employ erosion soil
techniques within watershed

5.

Work with the Tip of the Mitt
Watershed Council ref Cheboygan
River access points and lake quality in
the county

5.

On-going

6.

Consider government acquisition,
relocation or condemnation of
structures with floodplain

6.

Viewed as very low priority

6.

Removed

7.

Review and identify possible sites
for drainage easements

7.

Working with Drain Commissioner,
mapping, aqua flow

7.

On-going

8.

Provide for detection and
prevention of illegal discharges
into storm-water sewer system
Identify locations and organize
outreach to vulnerable
populations during periods of
extreme temperatures

8.

Working with Drain commissioner,
monitoring

8.

On-going

1.

1.

On-going

Strategies to insure redundancies
in utility and communications
systems and mutual aid assistance
for failures in utility and
communications systems

1.

Working with Law Enforcement and
Senior Citizen Centers to identify
vulnerable populations and provide
alternatives such as home
improvement grants through county
resources
Plan discussions with utilities
continue through LPT

1.

On-going

Extreme
Temperatures

1.

Infrastructure
Failure

1.
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Dam Failures

Multi-Hazard
Action #1

Multi-Hazard
Action #2

1.

Encourage MDEQ to enforce
annual review requirements of
dam Emergency Action Plan with
local Emergency Operations Plan
2. Regulate development in dam’s
hydraulic shadow where flooding
could occur
Build capabilities of the county GIS
• Multiple hazards
• Update databases
o Land owners
o Structures
o Drives
o Roads
o Forests
o Floodplains
o Utilities
o Wetlands
o Bridges/culverts
1. Organize outreach program for
vulnerable populations during and
after hazard events

1.

2.

Communication with EGLE have
been on-going with in reference to the
Cheboygan Dam. All other dams to be
investigated with recommendations

1.

On-going

Work with GIS Cheboygan County to
identify, purchase of required equipment.
Continue partnership with stakeholders to
enhance system. Training provide to
County GIS

On-going

1.

Working with Law Enforcement, 911
Dispatch Authority, Salvation Army,
Senior Centers etc. to reach the
vulnerable populations and provide
needed protection depending on event.

1.

On-going

Pre-planning for debris
management staging and storage

2.

Working with road commissions,
waste management companies

2.

On-going

3.

Produce and distribute family
emergency preparedness
information

3.

At this time it has been limited, most
information is through local law
enforcement agencies and fire
departments

3.

Work on
resources to
distribute in
2021 HMP

4.

Recommend tree trimming and
maintenance efforts limb
breakage and safeguard utility
lines to maintain disaster resistant
landscape rights of way

4.

Plans adopted through utilities

4.

Communication
to continue
with utilities

5.

Jurisdictions should prepare
future land use plans and capital
improvements taking into account
hazard mitigation

5.

Master Plan was completed in 2014
for utilization in capital improvements
that continue

5.

Communication
with Master
Plan
Committee
through LEPC

6.

Encourage key gas stations to
have generator power

6.

Gas stations have been identified with
and without generators

6.

Communication
to continue

7.

Develop safe areas for large
public events

7.

Plans identified for Cheboygan
County Fair

7.

On-going
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CHAPTER 9
GOALS AND OBJECTIVES
_____________________________________
Overview
In reviewing the 2016 Hazard Mitigation Plan and knowing the plan incorporated a three
county area; Charlevoix, Cheboygan and Emmett Counties, it is recognized the goals and
objectives were combined to include all three counties by the previous Tri-County
Emergency Management Director.
With the Office of Emergency Management for Cheboygan County now only evaluating
Cheboygan County the HMC reviewed the previous goals and objectives and in
evaluating, with input from stakeholders through the process of hazard analysis and
assessments, the goals were more lined with the specific needs of the county. These
goals and objectives also looked at the importance of the needs of the communities, the
Cheboygan County Master Plan, and the capability of assets of governments and
stakeholders.
Goals
Having identified the hazards, the goals and objectives, Table 22, were outlined which
will enhance mitigation efforts within the jurisdictions of Cheboygan County. The goals
are broad in nature showing the results we want to achieve. Goals are long-term
providing an indicator of where we hope to be in the future. Objectives will be more
specific and geared toward the actions taken to achieve the goal.
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Table 22-Goals and Objectives

GOALS
Goal #1
Protect public health and safety

Goal #2
Minimize damage to private and public
property

Goal #3
Assess and build upon local
jurisdictions capabilities to mitigate

Goal #4
Identify mitigation weakness

Goal #5
Work with county services

OBJECTIVES
Objectives
• Work with stakeholders to enhance
protocols for pandemics
• Identify vulnerable areas of critical
infrastructure and apply proactive
mitigation resources
• Identify those that are vulnerable
and provide needed services
• Work with CCE Dispatch Authority
to sign up more citizens to BeAlert
warning/message system
• Continued first responder training
Objectives
• Identify vulnerable areas of critical
infrastructure and apply proactive
mitigation resources
• Enforce building requirements
• Continued training of personnel to
respond to hazards
• Provide education to the public on
hazards and how to protect their
property
Objectives
• Local mutual aid agreements public
and private
• Review and enhance local
jurisdictions policies
• Apply for regional grants to assist in
mitigation of identified hazards
Objectives
• Review, document and enhance
capabilities
• Obtain needed equipment and other
resources
• Provide necessary training
• Apply for grants both state and
federal
Objectives
• Partner with GIS for first responders

119
Cheboygan County Hazard Mitigation Plan

CHAPTER 10
IDENTIFICATION AND
SELECTION OF MITIGATION
STRATEGIES AND PRIORITIES
_____________________________________
•
•

Work cooperatively with building
codes, planning and zoning to
enhance policies on enforcement
Partner with Drain Commissioner to
better understand water issues and
develop proactive mitigation efforts.

Overview
This chapter will identify the mitigation actions based upon the identification of the goals
and objectives. Mitigation actions are a specific action, project activity or process taken
to reduce or eliminate long-term risk to people and property from hazards and their
impacts. The HMC reached out to all jurisdictions for their cooperation in identifying the
mitigation actions that will reduce the impacts of hazards identified in the risk
assessment.
The hazard mitigation actions were developed based on the following categories;
Prevention, Property Protection, Public Education and Awareness, Natural resource
Protection, Emergency Services, and Structural Projects.
The mitigation actions were prioritized based on protection of life and property, cost
effectiveness, political impact (will the public support it) and feasibility.
1. Prevention-government administrative or regulatory actions or processes that
2.
3.
4.
5.
6.

influence the way land and buildings are developed and built.
Property Protection-actions that involve the modification of existing buildings or
structures to protect them from a hazard or removal from a hazard area.
Public Education and Awareness-actions to inform and educate citizens, elected
officials, and property owners about hazards and potential ways to mitigate them.
Natural Resource Protection-actions that, in addition to minimizing hazard
losses, also preserve or restore the functions of natural systems.
Emergency Services-actions that protect people and property during and
immediately after a disaster or hazard event.
Structural Projects-actions that involve the construction of structures to reduce
the impact of a hazard.
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Prevention Action and Implementation Strategies
1. Develop procedures necessary to work with stakeholders to protect the
population from outbreaks such as a pandemic incorporating recently proven
strategies and procedures.
Priority level: High
Hazards Addressed: Public Health Emergency
Lead Agency: District Health Department #4
Participating Agencies: OEM, Fire Departments, 911 Dispatch Authority, EMS, Medical
Potential Funding Source: State and Federal Governments, Health Department
Mitigation Progress: NEW-On-going, long term. Development and review of
procedures
Mitigation Status: To be implemented by end of 2024
Goals Identification: 1, 3, 4,
2. Review, update and exercise on identified hazardous sites (SARA).
Priority level: High
Hazards Addressed: Oil/Gas Incident, Public Health Emergency, Wildfire, Infrastructure
Failure, Severe Winds, Structural Fire, Transportation Hazardous Accident, Fixed Site
Hazardous Incident, Scrap Tire Fire, Riverine Flooding, Transportation Accident,
Terrorism/Sabotage/WMD, Civil Disturbance, Sinkholes (subsidence)
Lead Agency: OEM
Participating Agencies: Fire Departments, Law Enforcement, DNR, Business/Land
owners, city of Cheboygan, Village of Mackinaw, Townships of Benton, Burt, Forest,
Inverness and Tuscarora,
Potential Funding Source: Federal, County, Municipal Governments,
Mitigation Progress: On-going, long term with continued training and review of
hazardous sites and it’s qualifiers. Guidance with Sara Title III
Mitigation Status: Continues from the 2016 HMP
Goals Identification: 1, 2, 3, 4
3. Ensure proper equipment is identified, procure needed equipment regarding
transportation accidents to include, bus, hazard, aircraft.
Priority level: High
Hazards Addressed: Winter Weather Hazard, Public Health Emergency, Wildfire,
Infrastructure Failure, Severe Winds, Structural Fire, Transportation Hazardous Accident,
Fixed Site Hazardous Incident, Scrap Tire Fire, Transportation Accident,
Terrorism/Sabotage/WMD, Civil Disturbance, Sinkholes (subsidence)
Lead Agency: OEM
Participating Agencies: Fire Departments, Law Enforcement, Airport Authority, EMS,
Schools, Road Commission, and DPWs
Potential Funding Source: Federal, State, County, Municipal Governments,
Mitigation Progress: This will be On-going, long term with continued training and
evaluation of equipment and applications to funding resources when determined
Mitigation Status: Continues from the 2016 HMP
121
Cheboygan County Hazard Mitigation Plan

Goals Identification: 1, 2, 4
4. Review multi-agency, inter-local and mutual aid agreements as they pertain to
training, planning, and preparedness for disasters, accidents, and mass casualty
events.
Priority level: Medium
Hazards Addressed: Winter Weather Hazard, Public Health Emergency, Severe Winds,
Structural Fire, Fixed Site Hazardous Incident, Terrorism/Sabotage/WMD, Civil
Disturbance
Lead Agency: OEM
Participating Agencies: Fire Departments, Law Enforcement, Business Owners, Schools,
EMS, 911 Dispatch Authority, Medical, GIS, Road Commission, DPWs, MDOT
Potential Funding Source: Federal, County
Mitigation Progress: NEW-On-going, long term with continued training and review.
Mitigation Status: To be implemented by end of 2023
Goals Identification: 1, 3, 4, 5
5. Work with jurisdictions on future land use, build upon the Master Plan and
recommend necessary changes regarding hazard mitigation to include flood
zones.
Priority level: Medium
Hazards Addressed: Winter Weather Hazards, Oil/Gas Incident, Public Health
Emergency, Wildfire, Infrastructure Failure, Extreme Temperatures, Drought, Severe
Winds, Structural Fire, Transportation Hazardous Accident, Fixed Site Hazardous
Incident, Scrap Tire Fire, Riverine Flooding, Transportation Accident, Hailstorms,
Tornadoes, Lightning, Terrorism/Sabotage/WMD, Civil Disturbance, Sinkholes
(subsidence)
Lead Agency: OEM/Municipal Governments
Participating Agencies: Planning and Zoning, Construction Code, GIS Master Plan
Committee, Drain Commissioner, Tip of the Mitt Watershed Council, State agencies
Potential Funding Source: State, County, Municipal Governments
Mitigation Progress: This is an ongoing process in the entire county. County services
along with State agencies will be brought together in a continued effort to build upon
mitigation risks as progress continues with land use. The Master Plan was developed in
2014
Mitigation Status: Continues from the 2016 HMP
Goals Identification: 2, 5
6. Identify additional public festivals and events and create necessary plans with
stakeholders to provide safe areas and direction on informing the public of the
safe areas.
Priority level: Medium
Hazards Addressed: Winter Weather Hazard, Severe Winds, Extreme Temperatures,
Tornados, Earthquake, Lightning, Hail
Lead Agency: OEM
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Participating Agencies: Fire Departments, Law Enforcement, City of Cheboygan,
Village of Mackinaw City, Tuscarora Township, Village of Wolverine, 911 Dispatch
Authority
Potential Funding Source: State Federal and Municipal Governments
Mitigation Progress: On-going, long term. Creation of new plans and annual reviews
Mitigation Status: Continues and enhances from the 2016 HMP
Goals Identification: 3, 4,
7. Continue to build capabilities of the county GIS to include; land owners,
structures, drives, roads, forests, floodplains, utilities, wetlands, bridges/culverts,
Sara Title III sites.
Priority level: Medium
Hazards Addressed: Winter Weather Hazards, Oil/Gas Incident, Wildfire, Infrastructure
Failure, Drought, Severe Winds, Structural Fire, Transportation Hazardous Accident,
Fixed Site Hazardous Incident, Scrap Tire Fire, Riverine Flooding, Transportation
Accident, Hailstorms, Tornadoes, Lightning, Terrorism/Sabotage/WMD, Civil
Disturbance, Sinkholes (subsidence)
Lead Agency: OEM
Participating Agencies: GIS, Planning and Zoning, Construction Code, Master Plan
Committee, Drain Commissioner, Tip of the Mitt Watershed Council, State, County,
Municipal Governments
Potential Funding Source: Federal, State, County, Municipal Governments
Mitigation Progress: This is an ongoing process in the entire county. County services
along with State agencies will be brought together in a continued effort to build upon
mitigation risks as progress continues with land use. The Master Plan was developed in
2014
Mitigation Status: Continues from the 2016 HMP
Goals Identification: 2, 3, 5
8. Review mutual aid agreements and other agreements and notification processes
regarding controlled burns, wildfires, structure fires and scrape tire fires.
Priority level: Low
Hazards Addressed: Winter Weather Hazard, Public Health Emergency, Severe Winds,
Wildfire, Drought, Lightning, Structural Fire, Scrap Tire Fire
Lead Agency: OEM
Participating Agencies: Fire Departments, Michigan DNR, US Forest Service, 911
Dispatch Authority, GIS
Potential Funding Source: State (DNR) and Federal Governments, Fire Departments
Mitigation Progress: NEW-On-going, long term. Meeting development and agreements
review
Mitigation Status: Will be implemented by end of 2023
Goals Identification: 2, 3, 4, 5
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Property Protection Action and Implementation Strategies
1. Analyze storm drainage, culverts, illegal discharges, water flow and erosion,
build upon the masterplan, and ensure compliance to protect properties.
Priority level: High
Hazards Addressed: Winter Weather Hazards, Severe winds, Riverine Flooding,
Shoreline Flooding
Lead Agency: OEM, Municipal Governments
Participating Agencies: OEM, County Health Department, County, Municipal
Governments
Potential Funding Source: State and Federal Governments
Mitigation Progress: On-going, long term.
Mitigation Status: Continues from the 2016 HMP
Goals Identification: 2, 3, 4, 5
2. Work with critical infrastructure stakeholders to identify needed
repairs/maintenance and mitigation plans to ensure structure integrity and use
of resource.
Priority level: High
Hazards Addressed: Winter Weather Hazard, Infrastructure Failure, Severe Winds,
Tornados, Earthquakes
Lead Agency: OEM
Participating Agencies: County, City of Cheboygan, Tuscarora Township, Commercial,
Communications, Manufacturing, Energy, Emergency, Healthcare, Water and
Wastewater Systems Stakeholders, Drain Commissioner.
Potential Funding Source: State, Federal, County, City
Mitigation Progress: On-going, long term. Development and review of procedures
Mitigation Status: Continued and in addition to the 2016 HMP
Goals Identification: 1, 2, 3,
3. Work with Construction Code on the building process, permits, enforcement,
and education/compliance on the importance of proper structure/strength to
protect against the elements.
Priority level: Medium
Hazards Addressed: Winter Weather Hazards, Severe winds, Tornadoes, Earthquakes,
Lightning, Structure Fire
Lead Agency: County
Participating Agencies: OEM, Construction Code
Potential Funding Source: State and Federal Governments
Mitigation Progress: On-going, long term.
Mitigation Status: Continues from the 2016 HMP
Goals Identification: 2, 4, 5
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Public Education and Awareness and Implementation Strategies
1. Enhance/Update system to identify vulnerable populations (elderly/disabled/in
need of assistance) to provide the resources to assist them before, during and
after a hazard event.
Priority level: High
Hazards Addressed: Winter Weather Hazard, Public Health, Infrastructure Failure,
Severe Winds, Wildfires, Extreme Temperature, Riverine Flooding, Shoreline Flooding,
Nuclear Attack, Terrorism/Sabotage/WMD, Tornados, Earthquake, Structural Fire,
Subsidence
Lead Agency: OEM
Participating Agencies: County, City of Cheboygan, Tuscarora Township, Village of
Wolverine, Village of Mackinaw City, Local Fire Departments, Road Commissions, Red
Cross, Salvation Army, Civic Groups, Churches, Medical, EMS, District Health
Department, 911 Central Dispatch Authority
Potential Funding Source: State, Federal, County, District Health Department, City, Red
Cross, Food Pantries
Mitigation Progress: On-going, long term. Development and review of procedures
Mitigation Status: Continues from the 2016 HMP
Goals Identification: 1, 3, 4, 5
2. Develop educational materials to encourage installation and maintenance of
smoke detectors, fire extinguishers, and carbon monoxide protectors. Develop
educational materials on best practices/maintenance of heating systems to
include fireplaces.
Priority level: High
Hazards Addressed: Structural Fire
Lead Agency: OEM
Participating Agencies: Local Fire Departments, Red Cross, Civic Groups, Churches,
Insurance Companies
Potential Funding Source: American Red Cross, State, Federal Government, Local Fire
Department, Insurance Companies, County, Municipal Governments
Mitigation Progress: NEW On-going, long term.
Mitigation Status: To be implemented by 2024
Goals Identification: 2, 3, 5
3. Produce and distribute family emergency preparedness information providing
guidance on when to shelter in place, and survival items.
Priority Level: Medium
Hazards Addressed: Winter Weather Hazard, Public Health, Severe Winds, Tornados,
Transportation Hazmat, Fixed Site Hazmat
Lead Agency: OEM
Participating Agencies: Local Fire Departments, Law Enforcement
Potential Funding Source: State, Federal, County, OEM, Local Fire Departments,
Municipal Governments
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Mitigation Progress: On-going, long term.
Mitigation Status: Continues from the 2016 HMP
Goals Identification: 1, 3, 4, 5
4. Build upon the existing BeAlert through 911 Central Dispatch system for any
public messaging via text or voice. This would include winter weather
conditions, shelters, power outages, evacuations, etc.
Priority level: Medium
Hazards Addressed: Winter Weather Hazard, Public Health, Infrastructure Failure,
Severe Winds, Wildfires, Dam Failure, Extreme Temperature, Pipeline Incident, Fixed
Hazmat Incident, Riverine Flooding, Shoreline Flooding, Nuclear Attack,
Terrorism/Sabotage/WMD, Tornados, Earthquake, Transportation Hazmat, Lightning,
Structural Fire, Transportation Accident, Hail, Scrap Tire Fire, Oil/Gas Well Incident,
Civil disturbance, Subsidence
Lead Agency: 911 Central Dispatch Authority
Participating Agencies: OEM, County, Municipal Governments
Potential Funding Source: County and Municipal Governments
Mitigation Progress: On-going, long term providing outreach on how to signup
Mitigation Status: Continues from the 2016 HMP
Goals Identification: 1

Natural Resource Protection and Implementation Strategies
1. Pre-Planning for site maintenance, waste disposal, and accidental spill of
hazardous materials in addition to Sara Title III sites/emergency response plans.
Priority level: High
Hazards Addressed: Infrastructure Failure, Fixed Site Hazmat, Transportation Hazmat
Lead Agency: OEM
Participating Agencies: Local Fire Departments, Law Enforcement, District Health
Department, Regional Mutual Aid Partnerships
Potential Funding Source: Federal, State, County, Municipal Governments
Mitigation Progress: NEW-On-going, long term.
Mitigation Status: To be implemented by end of 2025
Goals Identification: 1, 2, 3, 4
2. Recommend tree trimming and maintenance efforts and safeguard utility lines
to maintain disaster resistant landscape rights of way.
Priority level: Medium
Hazards Addressed: Winter weather Hazard, Infrastructure Failure, Severe Winds,
Lightning
Lead Agency: Utilities
Participating Agencies: OEM, Local Fire Departments, Road Commission
Potential Funding Source: Federal, Utilities
Mitigation Progress: On-going, long term.
Mitigation Status: Continues from the 2016 HMP
126
Cheboygan County Hazard Mitigation Plan

Goals Identification: 1, 2
3. Pre-planning for debris management staging and storage
Priority level: Medium
Hazards Addressed: Winter weather Hazard, Severe Winds, Wildfire, Dam Failure,
Riverine Flooding, Shoreline Flooding, Tornados, Structural Fire, Lightning
Lead Agency: OEM
Participating Agencies: Road Commission, DPWS, Utilities, Fire Departments
Potential Funding Source: State, County, Municipal Governments
Mitigation Progress: On-going, long term.
Mitigation Status: Continues from the 2016 HMP
Goals Identification: 1, 2, 4
4. Pre-planning/execution/management of prescribed burning
Priority level: Medium
Hazards Addressed: Hazard, Severe Winds, Wildfire, Structural Fire, Lightning
Lead Agency: Department of Natural Resources
Participating Agencies: OEM, Road Commission, Utilities, Fire Departments, State,
Municipal Governments
Potential Funding Source: State
Mitigation Progress: NEW-On-going, long term.
Mitigation Status: To be implemented by 2026
Goals Identification: 2, 3, 4, 5

Emergency Services Action and Implementation Strategies
1. Establish or prearrange shelters and heating/cooling centers for vulnerable
populations and stranded motorists.
Priority level: High
Hazards Addressed: Winter Weather Hazard, Severe Winds, Wildfire, Dam Failure,
Extreme Temperatures, Riverine Flooding, Shoreline Flooding, Nuclear Attack,
Terrorism/Sabotage/WMD, Tornados, Earthquake, Structural Fire, Lightning,
transportation accident
Lead Agency: OEM
Participating Agencies: Law Enforcement, County, Municipal Governments, Churches,
Civic Groups, Salvation Army, Red Cross, Business Owners
Potential Funding Source: State, County, Township Governments, Red Cross
Mitigation Progress: On-going, long term.
Mitigation Status: Continues from the 2016 HMP
Goals Identification: 1, 3
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2. Provide multi-agency scenario training that includes in depth pre-planning,
equipment analysis and manpower needs for mass casualty, hazardous, air craft
and transportation incidents.
Priority level: High
Hazards Addressed: Winter Weather Hazard, Public Health Emergency, Wildfire,
Infrastructure Failure, Severe Winds, Wildfire, Dam Failure, Structural Fire,
Transportation Hazardous Accident, Fixed Site Hazardous Incident, Tornados, Scrap Tire
Fire, Transportation Accident, Terrorism/Sabotage/WMD, Civil Disturbance, Sinkholes
(subsidence)
Lead Agency: OEM
Participating Agencies: Fire Departments, Law Enforcement, Airport Authority, EMS,
Schools, Medical, Road Commission, State Agencies, Municipal Governments, GIS,
Inter-County Agencies, Local Businesses.
Potential Funding Source: Federal, State, County, Municipal Governments,
Mitigation Progress: This will be On-going, long term with continued training and
evaluation.
Mitigation Status: Continues from the 2016 HMP
Goals Identification: 1, 2, 3, 4
3. Train and prepare county search and rescue team.
Priority level: Medium
Hazards Addressed: Winter Weather Hazard, Public Health Emergency, Wildfire,
Infrastructure Failure, Severe Winds, Wildfire, Dam Failure, Structural Fire, Tornados,
Terrorism/Sabotage/WMD,
Lead Agency: OEM
Participating Agencies: Fire Departments, Law Enforcement, GIS, 911 Dispatch
Authority
Potential Funding Source: Federal, State, County, Municipal Governments,
Mitigation Progress: New- On-going, long term with continued training and evaluation.
Mitigation Status: To be implemented by 2023
Goals Identification: 1, 4, 5
4. Encourage key gasoline stations to have generator power to pump gasoline
during power outages for emergency services.
Priority level: Medium
Hazards Addressed: Winter Weather Hazard, Wildfire, Infrastructure Failure, Severe
Winds, Wildfire, Dam Failure, Tornados, Terrorism/Sabotage/WMD,
Lead Agency: OEM
Participating Agencies: Fire Departments, Law Enforcement, Local Businesses
Potential Funding Source: Federal, Business
Mitigation Progress: On-going, long term. One station has generator power.
Mitigation Status: Continues from 2016 HMP
Goals Identification: 1, 2
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Structural Projects and Implementation Strategies
1. Identify dams in need of repair, work to repair, and encourage proper review of
dam requirements by EGLE.
Priority level: High
Hazards Addressed: Winter Weather Hazard, Infrastructure Failure, Dam Failure,
Lead Agency: OEM
Participating Agencies: State, Private stake holders, Drain Commissioner, City of
Cheboygan, Townships of Mackinaw, Nunda, Waverly, Forest, Benton, Beaugrand,
Inverness, Grant and Hebron
Potential Funding Source: Federal, Insurance Companies
Mitigation Progress: On-going, long term.
Mitigation Status: Continues from 2016 HMP
Goals Identification: 1, 2, 5
2. Encourage utilities keep transmission lines clear, and transfer high voltage
transmission lines to stronger and higher steel tower poles.
Priority level: Medium
Hazards Addressed: Winter Weather Hazard, Infrastructure Failure, Severe Winds,
Wildfire, Tornados
Lead Agency: Utilities
Participating Agencies: OEM, Private Land Owners
Potential Funding Source: Federal, Utilities
Mitigation Progress: On-going, long term.
Mitigation Status: Continues from 2016 HMP
Goals Identification: 1, 2
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CHAPTER 11
IMPLEMENTATION/MAINTENANCE
OF THE
HAZARD MITIGATION PLAN
_____________________________________
On (DATE) The Cheboygan County Board of Commissioners approved/adopted the 2021
HMP and all other local governments also adopted it, Appendix H. The Office of
Emergency Management will oversee the implementation of the Cheboygan County
Hazard Mitigation Plan in collaboration with other agency partnerships to work toward
accomplishing the goals and objectives of the plan. Those partnerships include:
• Cheboygan County Government
• Cheboygan County Departments
• Townships, City of Cheboygan and villages
• LEPC
• LPT
• Private Stakeholders
• Law Enforcement Agencies
• County and City Fire Departments
• Michigan Department of Natural Resources
• Michigan Department of Environment, Great Lakes, and Energy
• U.S. Forest Service
• Michigan State University Extension
• FEMA
• Michigan State Police
• American Red Cross
• District Health Department
• Insurance Companies
• Salvation Army
• American Red Cross
Funding the Implementation of the Plan
The Cheboygan County Board of Commissioners, the Cheboygan County Sheriff, along
with Cheboygan County OEM will need to continue to evaluate funding and staffing
required to implement the Hazard Mitigation Plan. Cheboygan County OEM will review
resources and make recommendations to the Cheboygan County Board of Commissioners
along with the Cheboygan Count finance Department and stakeholders to assist in cost
and staff analysis regarding potential financial sources.
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To assist with the funding of the proposed natural hazards mitigation strategies, the
following is a list of potential financial assistance entities to help fund the
implementation projects of the Plan.
• Federal Emergency Management Administration – Hazard Mitigation Grant
Program
• U.S. Environmental Protection Agency
• U.S. Department of Agriculture Natural Resources Conservation Service
• U.S. Department of Agriculture Rural Development: Rural broadband opportunity
– high speed telecommunication funding from the Public Telecommunications
Facilities Planning and Construction grants
• U.S. Department of Housing and Urban Development
• Michigan Department of Environmental Quality
• Michigan Department of Natural Resources
• National Oceanic and Atmospheric Administration
• Community, Regional Foundations
• Businesses
Monitoring of the Plan
The LEPC is organized under the Michigan SARA Title III Program and meets on a
regular basis to carry out its duties. The County LEPC will also function as the Hazard
Mitigation Committee (HMC) and will function under the Cheboygan County Board of
Commissioners. The HMC and the Emergency Manager will be responsible for
monitoring and overseeing the implementation of the HMP. Staff support will be
provided by the Cheboygan County OEM and will coordinate with the County Board of
Commissioners. The Cheboygan County OEM will be the lead to provide program
administration and project oversight.
The roles related to the HMC may be defined/re-defined by the committee. The HMC
will develop a five-year project list from the mitigation strategies identified in the
Cheboygan County Hazard Mitigation Plan and will perform an annual review of the
HMP to determine what projects have been accomplished and to add new projects to the
five-year action list. The HMC may also assist in identifying the tasks needed to
complete a project, such as determining overall costs and funding sources, identifying the
staff and agencies required to complete the project, and determining timelines. The HMC
may also support grant writing to seek funding to complete projects, address specific
issues and circumstances arising from an event that caused a disaster declaration,
evaluate the need for new projects and amend the HMP, review reports from agencies
involved in implementing mitigation projects, prepare an annual mitigation activity report
for the County Board of Commissioners, and function as a clearinghouse for mitigation
grant applications. During the HMP update process, the HMC will advertise and facilitate
public meetings through the LEPC to obtain input from the general public, businesses,
townships, and agencies. A notice will be posted to advertise any meeting of the
LEPC/HMC where the committee will be reviewing and/or updating the mitigation plan.
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Evaluating the Plan
Additionally, the HMC and the Cheboygan County Office of Emergency Management
will be responsible for evaluating the effectiveness of the plan during the five-year update
or more often, if necessary. The evaluation will keep the hazard mitigation plan current
and will include an assessment about whether the goals and objectives address current
and expected conditions, the risks have changed in nature, magnitude or type, there are
implementation issues, the current resources are appropriate for plan implementation,
there have been favorable outcomes, and other agencies and stakeholders have
participated as expected. Involvement with the HMC will be determined by available
emergency management staff time.
Local governments, county departments, and local, state and federal agencies will have
the ability to propose projects and sponsor projects identified in the hazard mitigation
plan. The HMC will coordinate and support plan implementation and allow the
committee to monitor the plan’s progress, determine timelines, and evaluate the plan for
revisions.
Five Year Plan Review and Update
The Stafford Act, as amended by the Disaster Mitigation Act of 2000, requires the
Cheboygan County Hazard Mitigation Plan to be updated, adopted, and re-submitted for
Federal Emergency Management Agency (FEMA) approval every five years. Cheboygan
County will need to seek funding from appropriate state and federal agencies to properly
update the plan. The plan will be reviewed by the HMC every five years in alignment
with federal regulations. The update will include determining changes in the county, such
as changes in development, an increase in exposure to hazards, an increase or decrease in
the communities’ capability to address hazards, addition and/or removal of mitigation
actions and strategies, reviewing goals, and a change in federal or state legislation.
Upon plan review and update completion, the plan will be sent to the MSP Emergency
Management Division, State Hazard Mitigation Officer for final review and approval in
coordination with FEMA. After the plan receives an “approvable pending adoption”
status, the County Board of Commissioners and local jurisdictions will adopt the plan and
all adoption resolutions will be submitted to the MSP Emergency Management Division,
State Hazard Mitigation Officer and FEMA for final plan approval.
Continued Public Involvement
Cheboygan County is committed to keeping the public involved in the implementation
and update of the Hazard Mitigation Plan. A copy of the plan will be available on the
Cheboygan County website. Additionally, activities associated with the Hazard
Mitigation Plan will be covered at LEPC meetings since the plan will be administered by
the Cheboygan County Office of Emergency Management and Cheboygan County
LEPC. Opportunities for public comment will be available at these meetings since they
are subject to the Open Meetings Act.
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APPENDIX A
Local Government Survey

CHEBOYGAN COUNTY
Office of Emergency Management
231-627-8895
Lt. Jeremy Runstrom, Director
870 S. Main St.
Cheboygan MI 49721
jrunstrom@cheboygancounty.net

Cheboygan County OEM is in the process of gathering information for the 2021 Hazard
Mitigation Plan. This plan is updated every five years. The plan is required under federal
legislation in order to apply for assistance should an event occur. The information you provide
will be incorporated into the plan to assess the areas of concern and develop mitigation
strategies should a disaster occur.

It is requested to please complete and return this survey via mail or email to Lt.
Jeremy Runstrom no later than June 14, 2021.

Township: __________________________________________
Names/Title of those who participated in this survey:

1. Are you aware of any property damage or personal injury due severe winter
weather?

2. Are you aware of any property damage or personal injury due to fire?

3. Are you aware of any property damage or personal injury do to lightning strikes
or high winds?

4. Are you aware of any properties that have experienced flood damage to their
homes on multiple occasions as a result of flood waters?

5. Are you aware of any business that have experienced flood damage?
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6. Are you aware of any property damage or loss of shoreline due to erosion?

7. Are there any annual events held in the community that attract large numbers of
people? If so, describe the event(s), location, date and approximate attendance.

8.

List important or critical public and private facilities in your jurisdiction

9.

List vital or critical infrastructure in your jurisdiction

10. What types of initiatives, improvements, or efforts do you think could be
implemented that would help reduce your community’s vulnerability to specific
hazards?

11. What hazard that can be mitigated do you feel your jurisdiction is least prepared
to mitigate? Why?

12. Using the criteria below, please rate the following hazards as High, Medium or
Low by placing the letter of the hazard in the corresponding column.
High Impact
High impact events could be events that resulted in multiple deaths and extensive
property damage.
Medium Impact
Medium impact events could be events that resulted in a death and/or injuries to
multiple persons and moderate property damage.
Low Impact
Low impact events could be events that resulted in injuries with minimal property
damage.
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Jurisdiction (city, township, village)

High Impact

Medium Impact Low Impact

HAZARDS: A: Winter Weather Hazard; B-Fixed Site Hazmat; CTransportation Hazmat; D-Extreme Temperature; E-Transportation Accident;
F-Public Health; G-Infrastructure Failure; H-Structural Fire; ITerrorism/Sabotage/WMD; J-Dam Failure; K-Civil Disturbance; L-Wildfire;
M-Shoreline Flooding; N-Severe Winds; O-Lightning; P-Nuclear Attack; QPipeline Accident; R-Earthquake; S-Hail; T-Tornados; U-Scrap Tire Fire; VFlooding; W-Drought; X-Oil/Gas Well incident; Y-Subsidence

13. Of the hazards listed above please provide any other input you feel necessary to
assist in the development of the Hazard Mitigation Plan, specifically pertaining to
your jurisdiction.

Please provide any other information you feel would assist in the Hazard Mitigation Plan.
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APPENDIX B
Meeting Sign In Sheets
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APPENDIX C
LEPC/HMP Meeting Notices
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APPENDIX D
Public Participation Ad
(Three notices were advertised)
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APPENDIX E
Public Ad and Article to Review Draft HMP
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APPENDIX F
Government Survey Rankings

Ranking Hazard
1
2
3

Winter Weather Hazard
Public Heath

High Impact
Survey Ranking
Totals
13
6

Medium Impact
Survey Ranking
Totals
7
5

Low Impact
Survey Ranking
Totals
1
7

Infrastructure Failure

7

5

4

4

Wildfire

10

4

5

5

Dam Failure

5

3

9

6

Transportation Hazmat

7

4

6

7

Pipeline Incident/Oil/Gas Well

8

10

17

8
9

Severe Winds
Structural Fire

4
4

11
6

5
9

10.
11.

Fixed Site Hazmat
5
Riverine Flooding/Shoreline Flooding 7

6
16

9
11

12.

Drought

0

4

15

13.

Nuclear/Terrorism/Sabotage/WMD

4

1

12

14.

Tornadoes

5

5

9

15.
16.

Earthquake
Extreme Temperature

3
3

0
7

15
11

17.

Lightning

2

9

8

18.

Transportation Accident

8

7

5

19.
20.

Hail
Scrap Tire Fire

1
0

7
5

11
15

21.

Civil Disturbance

5

4

10

22.

Subsidence

0

6

13

The table shows the impact ranking totals from the survey as listed by the government
agencies. Based on the vulnerability assessment which takes into account the
geographical area, populations and financial impact and the risk assessment, the table
shows the rankings are in line with the overall priority rankings, (Table 16) and the
mitigation strategies outlined.
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APPENDIX G
Mean Values Risk Assessment Priority v. Survey High Impact

The survey data was analyzed and with input from the HMPC the hazard evaluation
aspect criteria was developed and the information was then used to rate the hazards and
create the risk and vulnerability assessment. From this the HMPC developed the overall
priority of each hazard as seen on Table 16, as high, medium and low.
The mean values of each category utilizing the risk assessment priority on Table 16 are
shown below as is the mean value form the survey data utilizing the numbers under the
high impact column, Appendix F.
In comparing the two; risk assessment priority and the survey, they are closely aligned
thus the assessment and mitigation strategies meet the needs of the county as a whole
Overall Priority
Category

Risk Assessment
Mean Values

High
Medium
Low

7.2
4.8
4.1

Government Survey
Mean Values-High
Impact
9.0
5.7
2.8
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APPENDIX H
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APPENDIX
Adoption Resolutions
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