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Chapter 1 

Introduction 
 Communities everywhere face different hazards and have different resources and 

interests to handle these situations.  Planning is one of the best ways to recognize the hazards and 

to produce a program of activities that will best mitigate the impact of hazards on the 

community. 

 

 This mitigation plan, required for Federal mitigation funds, is being developed to 

recognize the needs for Mackinac County and provide a basis for obtaining pre-disaster 

mitigation funds.   

 

 This plan identifies activities that can be undertaken by both the public and the private 

sectors to reduce safety hazards, health hazards, and property damage caused by natural hazards.  

The plan focuses on the major hazards that face Mackinac County, fills the Federal mitigation 

planning requirements, and provides the County and its municipalities with a blueprint for 

reducing the impacts of these natural hazards on people and property. 

Planning Approach 

 

 The Eastern U.P. Regional Planning and Development, along with the Mackinac County 

Office of Emergency Services, have undertaken the project of developing a hazard analysis of 

Mackinac County, including the past history of disasters, assessing the hazard risks and 

vulnerabilities of the County and developing goals and objectives to mitigate these disasters. 

 

 The Mackinac County Board of Commissioners passed a resolution to have the Eastern 

Upper Peninsula Regional Planning and Development Commission undertake this Hazard 

Mitigation Plan.  Upon meeting with the Director of Office of Emergency Services a list of 

contact people was developed which is included as Appendix A.  Also included in Appendix A is 

a listing of the Hazard Analysis Working Group and the Mackinac County Local Planning 

Emergency Committee who diligently worked on creating this Plan for Mackinac County. 

 

 During the planning process a survey was sent out to the list of contacts, requesting 

information on any known hazards, past history and concerns.  The survey was sent to the 

contact list as well as to clerks, supervisors, and managers of the local municipalities within the 

County.  Survey responses are included as Appendix B. 

 

 Other information was gathered from several sources including the Michigan State Police 

Emergency Services Division, National Weather Service, USDA Resource Development, 

Federal Emergency Management Agency, United States Coast Guard, Michigan Department of 

Natural Resources, Michigan Department of Environmental Quality, Hiawatha National Forest 

Service, Michigan Department of Transportation, Mackinac Island State Historic Parks 

Commission and the local newspaper, The St. Ignace News. 
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Several departments within the County were contacted for information.  These 

departments included the County Administrator, Health Department, Equalization Department 

and Road Commission.  Building Departments within the County’s governmental units were also 

contacted for information.  Information was gathered also through land use, comprehensive, or 

master plans, zoning ordinances, and regional plans from local municipalities within the County.  

(See Appendix C.) 

 

The EUP Regional Planning staff contacted each municipality within the County and 

when possible met directly with township supervisors, clerks, public work departments, and 

emergency departments such as fire and ambulance services.    

 

Public Participation 

 

 As well as contacting community leaders and citizens who have direct interests in the 

Plan, the planning process also included a submittal of a news release to the area’s newspaper the 

St. Ignace News with information on who to contact for more information on the Hazard 

Mitigation Plan, why it is important, and how to be involved in the planning process. 

 

 Towards the end of the planning process, the draft Plan was sent to all units of 

government and municipalities within the County and was available at those locations for public 

review.  The Plan was also made available to the public at the Mackinac County Courthouse and 

Public Library centrally located in the County.  The draft Plan was also sent to Central U.P. 

Planning and Development in Escanaba, Michigan and Northeast Council of Governments in 

Gaylord, Michigan.  Plans were sent to Chippewa, Luce, Schoolcraft, Alger, Cheboygan and 

Emmet County Board of Commissioners as neighboring communities for their review.  A public 

hearing was held on August 25, 2005 to review the draft Plan and receive comments. (See 

Appendix D.)  All comments received were recorded and incorporated into the Plan.  After 

review from the MI State Police Emergency Management Division and revisions were made, the 

final draft of the Plan was sent to local units of government.  EUP Regional Planning staff as 

well as the Mackinac Co. Office of Emergency Management staff continued to attend meetings 

explaining the Plan and seeking local adoption.  

 

Hazard Assessment 
 

 A comprehensive hazard analysis was made by the Mackinac Co. Office of Emergency 

Services and EUP Regional Planning to determine: 

 

 1) what hazards threaten the community 

 2) how often they are likely to occur 

 3) how severe the situation is likely to get, and 

 4) the impact on the community. 

 

During the development of this hazard analysis, all events which could pose a threat to 

Mackinac County were analyzed and rated according to the following aspects, and since some 

criteria were considered more important than others, each of these aspects was assigned a weight 

to balance the total score. 
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1) Historical Occurrence (frequency of event) = Excessive (10 pts), High (7 pts), 

Medium (4 pts), Low (1 pt) [Weight = 15%] 

2) Affected Area (size of geographic area impacted) = Large Area (10 pts), Small Area 

(7 pts), Multiple Sites (4 pts), Single Site (1 pt) [Weight = 15%] 

3) Speed of Onset (warning time) = Minimal/No (10 pts), More than 12 Hours (7 pts), 

12-24 Hours (4 pts), Less than 24 Hours (1 pt) [Weight = 10%] 

4) Population Impact (# of casualties) = High 10+ (10 pts), Medium 6-10 (7 pts), Low 1-

5 (4 pts), None (1 pt) [Weight = 20%] 

5) Economic Effects (monetary damage losses incurred) = Significant (10 pts), Medium 

(7 pts), Low (4 pts), Minimal (1 pt) [Weight = 5%] 

6) Duration (time period hazard is actively present and causing damage) = Long (10 pts) 

Medium (7 pts), Short (4 pts), Minimal (1 pt) [Weight = 10%] 

7) Seasonal Pattern (degree to which hazard occurs in one particular season) = Year-

round (10 pts), Three Seasons (7 pts), Two Seasons (4 pts), One Season (1 pt) 

[Weight = 5%] 

8) Predictability (ease with which hazard can be predicted in terms of time, location, 

magnitude) = Unpredictable (10 pts),  Somewhat Unpredictable (7 pts), Predictable (4 

pts), Highly Predictable (1 pt) [Weight = 5%] 

9) Collateral Damage (possibility of hazard causing secondary damage/impacts) = High 

(10 pts), Good (7 pts), Some (4 pts), No (1 pt) [Weight = 5%] 

10) Availability of Warnings (ease with which the public can be warned of hazard) = 

Unavailable (10 pts), Generally Not (7 pts), Sometimes ( 4 pts), Available (1 pt) 

[Weight = 5%] 

11) Mitigative Potential (ease with which hazard can be mitigated against) = Impossible 

(10 pts), Difficult (7 pts), Possible (4 pts), Easy (1 pt) [Weight = 5%] 

 

Based upon these criteria, the hazards that could affect Mackinac County were ranked as 

follows:   
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Nuclear Attack .2 1.5 .7 2 .5 1 .5 .2 .35 .2 .35 7.45 1 

Fixed Site – Hazardous 

Material Incident  

.2 1.05 1 1.2 .35 .4 .5 .5 .2 .2 .2 5.75 2 

Thunderstorms – Lightning, 

Tornadoes,  Severe Winds, 

Hail  

.6 1.5 .7 .8 .2 .4 .2 .2 .2 .2 .2 5.2 3 

Terrorism/Sabotage/WMD/ 

School Violence 

.2 .15 1 1.4 .2 .7 .2 .35 .2 .35 .35 5.05 4 

Pipeline Accidents .2 .6 1 .8 .2 .4 .5 .5 .2 .5 .2 5.05 4 

Infrastructure Failures  .2 1.5 .7 .2 .35 .7 .5 .35 .2 .2 .2 5.05 4 

Accidents –Transportation 

Haz. Materials, Air, Land, 

Water 

.2 .15 1 1.4 .2 .4 .5 .35 .2 .2 .35 4.9 5 

Fire – Wildfires, Structural 

Fires 

.6 .6 1 .8 .05 .7 .35 .2 .2 .05 .35 4.9 5 
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Public Health Emergencies .2 1.05 .1 .8 .2 .7 .5 .5 .2 .2 .2 4.6 6 

Severe Winter Weather – 

Snowstorms, Ice/Sleet Storms 

.6 1.5 .7 .2 .2 .7 .05 .2 .2 .05 .2 4.6 6 

Civil Disturbances .2 .15 1 1.4 .35 .4 .05 .2 .2 .2 .35 4.45 7 

Subsidence  .2 .15 1 .8 .35 .4 .2 .5 .2 .35 .2 4.3 8 

Extreme Temperatures .6 1.5 .7 .2 .2 .4 .05 .2 .35 .05 .2 4 10 

Flooding – Shoreline Erosion .2 1.5 .1 .2 .2 .7 .5 .05 .2 .05 .2 3.85 11 

Drought .2 .6 .1 .2 .2 .7 .05 .05 .2 .05 .2 3.1 12 

Dam Failure 0 0 0 0 0 0 0 0 0 0 0 0  

Scrap Tire Fires 0 0 0 0 0 0 0 0 0 0 0 0  

 

Mackinac County is susceptible to numerous potential natural and man-made hazards.  

Technological or man-made hazards rank the highest.   The majority of the technological hazards 

are due to the natural hazards that affect the County, for example, power outages are often due to 

lines down from wind or ice damage or transportation accidents due to severe winter weather.  

This Plan concentrates more on the natural hazards that can affect the County.  Chapter 2 

discusses each hazard, what causes it and the likelihood of occurrence, the impact of the hazard 

on human development, potential losses and how vulnerable Mackinac County is to damage. 

 

Goals & Objectives:  Based upon the hazard analysis section, goals were developed which were 

then reviewed, discussed and revised by the hazard analysis working group.   The working group 

then developed three to four specific objectives to accomplish each goal that was set for the 

County.  The Mackinac County Local Emergency Planning Committee then reviewed these 

goals and objectives, discussed and revised as needed.  These goals and objectives are discussed 

in Chapter 3. 

 

Action Plan: Once the goals and objectives were set for the County, the working group 

brainstormed on how to achieve those goals and drafted an “action plan”.  The Action Plan items 

were then evaluated for feasibility and cost benefits.  The working group then specified 

recommended projects, which agency/department is responsible for implementing them and a 

timeline for when they are to be done.  Governmental officials were contacted for discussion of 

specific projects in their jurisdiction.  The goals and mitigation actions are discussed in Chapters 

4-7 following up with a cost/benefit analysis and an Action Plan with designation of responsible 

agencies in Chapters 8, 9 and 10. 

 

Historical Overview 

 

The Straits of Mackinac is located at the southern tip of Michigan's Eastern Upper 

Peninsula where the Great Lakes Huron and Michigan meet. The area around this five mile band 

of water separating the Upper and Lower Peninsulas has a rich history dating back well before 

European exploration.  
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  Jean Nicolet passed through the Straits around 1634 in search of a route to the Orient. 

Although he failed in his quest for the Northwest Passage, other explorers and missionaries soon 

followed him. Father Jacques Marquette founded Michigan's first mission at Sault Ste. Marie. He 

was later forced to move his mission to St. Ignace on the north shore of the Straits. 

          

The Native American tribes of Huron, Ottawa, Sioux, Sauk, Fox, and others have lived 

off the bounty of this land. The French arrived in1715 to build Fort Michilimackinac at what is 

now Mackinaw City. The British later took possession of the fort bringing with them their 

language and culture. Finally, in 1796, the Americans took possession of the newly built fort on 

Mackinac Island.  Fort Mackinac would play an important part in the War of 1812. On July 17, 

1812 the American forces garrisoned there were unaware that war had been declared. By the end 

of the day they had surrendered to British forces who had attained the heights of the Island. Two 

years later, American forces attempted to retake the fort. A skirmish between the two forces 

occurred and the Americans were forced to retreat. The British continued to hold the fort until 

peace was declared in 1814.  Fort Mackinac remained an active American post until it was 

turned over to the State of Michigan. Today Fort Mackinac is part of the Mackinac State 

Historical Parks. 

 

  Originally part of the Indiana Territory, Mackinac County became part of the 

Michilimackinac Region in 1818.  By 1852 the Upper Peninsula was divided into five counties: 

Chippewa, Mackinac, Marquette, Houghton, and Ontonagon.  Mackinac County was established 

in 1849. 

 

Fur trading was the basis of the economy of the first white settlers in the area.  The fur 

trade flourished until the early 1800’s when the supply of fur-bearing animals rapidly dwindled 

because of over extensive trapping and hunting.  Lumbering took over as the area’s primary 

economic producer at this time, and it predominated until the early 1900’s at which time the 

quality timber supply had been virtually depleted by wholesale cutting practices and a poor 

reforestation program.  About this same time, large copper and iron ore deposits were discovered 

in the Western Upper Peninsula.  These events opened up the area even more, and the growing 

demand for the natural resources of the Upper Peninsula increased the population and the 

economic activity. 

 

Commercial fishing was also a major industry from the early 1800’s until the early 

1940’s.  It was dealt a crushing blow in 1959 when the opening of the St. Lawrence Seaway 

brought an abundant supply of lamprey and alewives, two deadly enemies of fresh water fish.  

Within five years thereafter the supply of lake trout and whitefish, the two prime species of 

commercial fish, dwindled to the extent that commercial fishing was no longer profitable. 

 

 Several governmental projects developed during the mid 1950’s and early 1960’s which 

somewhat helped to relieve the economic depression of the area.  In 1954 construction started on 

the Mackinac Bridge and by November 1, 1957 the five-mile-long bridge spanning the Straits 

opened.  The linking of the two peninsulas further increased the tourist trade for the county. 
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Mackinac County has been summer resident and tourist-oriented since the late 1800’s.  A 

substantial number of families come and reside in the region for two to three and one-half 

months during the late spring, summer and early fall.  A large number of tourists visit this area in 

all seasons, attracted by the woods, waters, and wildlife that offer a great variety of recreational 

activities and tourist attractions.  Lake Michigan, Lake Huron, the Les Cheneaux Islands, and 

Mackinac Island are some of the main attractions.  Mackinac County’s location at the gateway to 

the Upper Peninsula, and its natural beauty, make it an ideal tourist mecca.    

Setting 

 

Mackinac County is in the south eastern part of the Upper Peninsula.  It has an area of 

about 1,014 square miles.  Mackinac County area is spacious, thinly-populated and for the most 

part, unsettled land.  It is 85 miles in length and has more than 100 miles of Great Lakes 

shoreline along the mainland.  There are 36 islands in the county.  Bois Blanc is the largest at 

25,000 acres.  Mackinac County is bordered by Chippewa and Luce County to the north, 

Schoolcraft County to the west and by Lakes Michigan and Huron to the south. (See Map 1 -

Location)     

 

The county seat is St. Ignace, which is the first city reached when the Mackinac Bridge is 

crossed to the Upper Peninsula.  The government is made up of 11 townships and two cities.  

Portage and Newton Townships make up the western border, Garfield, Hudson, Hendricks, 

Moran, Brevort, St. Ignace, Marquette, and Clark continue eastward.  Bois Blanc Island 

Township is slightly southeast of the Cities of St. Ignace and Mackinac Island.  (See Map 2 - 

Governmental Units)  Information on each unit of government is listed below. 

 

Government Unit Phone Number Office Location Community 

Mackinac County (906) 643-7300 100 Marley Street St. Ignace 

Bois Blanc Township (231) 634-7275  Bois Blanc Island 

Brevort Township (906) 643-8098 4020N Church St. Moran 

Clark Township (906) 484-2672 208 Blind Line Rd. Cedarville 

Garfield Township (906) 477-6481  Engadine 

Hendricks Township (906) 595-7217 N7302 Town Hall Rd. Naubinway 

Hudson Township (906) 595-7315 Church Street Rexton 

City of Mackinac Is. (906) 847-3702 Market Street Mackinac Is. 

Marquette Twp. (906) 647-5220 7177 E. James St. Pickford 

Moran Township (906) 643-8027 1358 West US-2 St. Ignace 

Newton Township (906) 477-6410 N6164 S. Gould City Rd. Gould City 

Portage Township (906) 586-9522  Curtis 

City of St. Ignace (906) 643-8545 396 N. State St. St. Ignace 

St. Ignace Township (906) 643-8935 Route 1 Gorman Rd. St. Ignace 

 

From the City of St. Ignace the City of Marquette lies 162 miles northwest, Sault Ste. 

Marie 52 miles to the north and Escanaba 143 miles west.   The distance to travel to larger cities 

below the Mackinac Bridge such as Traverse City is approximately 109 miles south, or Detroit 

just under 300 miles south (See Map 3 - City Distance Map). 
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Climate 

The annual average temperature ranges from 41 degrees to 43 degrees F.  The average 

winter temperature is 17.3 degrees F and the average daily minimum temperature is 9.4 degrees.  

The lowest temperature on record, which occurred on January 26, 1927, is -30 degrees.  In 

summer, the average temperature is 62.2 degrees and the average daily maximum temperature is 

73.7 degrees.  The highest recorded temperature occurred on July 13, 1936, at 103 degrees. 

 

Growing degree days are equivalent to “heat units.”  During the month, growing degree 

days accumulate by the amount that the average temperature each day exceeds a base 

temperature (50 degrees F).  The normal monthly accumulation is used to schedule single or 

successive plantings of a crop between the last freeze in spring and the first freeze in fall.   

 

The total annual precipitation is 32.36 inches.  Of this, 18.18 inches, or about 56 percent, 

usually falls in April through September.  The growing season for most crops falls within this 

period.  The heaviest 1-day rainfall on record was 4.10 inches on September 1, 1937.  

Thunderstorms occur on about 29 days each year, and most occur in June. 

 

The average seasonal snowfall is about 112.6 inches.  The greatest snow depth at any one 

time during the period of record was 43 inches.  On the average, 125 days of the year have at 

least 1 inch of snow on the ground.  The number of such days varies greatly from year to year. 

 

The average relative humidity in mid-afternoon is about 67 percent.  Humidity is higher 

at night and the average at dawn is about 85 percent.  The sun shines 59 percent of the time 

possible in summer and 37 percent in winter.  The prevailing wind is from the northwest.  

Average wind speed is highest, 10.4 miles per hour, in April. 

Geology 

Bedrock is the name given to the solid rock formations which are under, near, or at the 

earth’s surface.  It is usually covered by an unattached layer of loose fragmented rock or soil.  

This covering, or mantle, was formed by decomposition of the underlying parent bedrock, or by 

an accumulation of foreign fragments which were transported and deposited by wind, water or 

ice. 

  

 Mackinac County is part of a bowl-shaped bedrock complex called the Michigan Basin.  

Located near the northern edge of the Michigan Basin the oldest sedimentary rock deposits are 

exposed.  The rock sediments are mainly sand and marine organisms which are compressed to 

form various sandstones and limestones.  The various bedrocks form a pattern of wavy bands 

that extend across the region in an east to west direction. 

 

The surface features of Mackinac County were formed by glaciers and the melt waters 

that followed.   The Nipissing glacial lake was the last major recessional lake.  It occurred about 

3,000 years ago (Smith, 1936).  The elevation of the county ranges from 480 feet at the Lake 

Huron shoreline to 1,000 feet at Maple Hill in the north-central part of the county.   
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 The surface features of the county include several lakebed plains; gently rolling plateaus 

intersected and pitted by broad swamp valleys and lakes; isolated low rounded ridges or hills 

rising conspicuously above adjacent plains; and lakeshore features consisting of beach ridges, 

low sand dunes, marshes, and bluffs and escarpments (Larsen, 1987; Smith, 1936). 

 

 Mackinac County has limestone bedrock, limestone breccia and soft shale bedrock.  The 

Rexton area, the Engadine to Gould city area, the Cedarville area and the East Lake to Hill Lake 

area have thin glacial till over limestone bedrock or have exposures of the bedrock.  There are 

several limestone quarries in the county.  They range in size from 20 acres to more than 500 

acres.  The St. Ignace peninsula and Mackinac Island have the limestone breccia outcropping or 

a thin mantle of glacial till over the bedrock.  The St. Ignace breccia is broken and re-cemented 

salt beds that were dissolved during the Silurian Age Group (Vanlier and Deutsch, 1958).  The 

Moran, St. Ignace and Point Aux Chenes areas have red to green, soft shale bedrock.  The glacial 

till in these areas is shallow to moderately deep over bedrock. 

Land Use Patterns 

About 81 percent of the county, or about 550,000 acres, is forested according to 

Michigan Resource Information System data compiled from 1978 aerial photography.  The next 

largest land use in Mackinac County is wetlands which comprise about 5.25 percent or about 

357,000 acres.  Water and open areas each comprise about 4 percent of the land area with 

agricultural land at about 3.6 percent.  Urban or built up areas is at about 2 percent of land area, 

with barren land at less than .25 percent.  (See Map 4 - Land Use Map.) 

 

 The county has about 151,000 acres of National forest land and about 200,000 acres of 

State forest land.  (See Map 5 – Public Land Ownership Map.) 

 

Information on land use is currently being updated from 1998 photographs.  It is assumed 

that this update will show an increase in urban/built up areas with forested and wetland areas 

decreasing. 

Soils 

 Mackinac County is made up of about 63 different kinds of soil that vary widely in 

texture, natural drainage, slope, and other characteristics.  For the general purposes of this report 

the soil surface texture has been mapped in the following categories:  Complex (mixture of more 

than one type), Sandy, Gravel, Loam, Muck, Peats, Quarry, Entisols, Ponded and Water.  (See 

Map 6 -Soils.) 

Population and Housing 

The County has seen moderate increases in populations during the past three decades, 

much of this could be attributed to the increase in seasonal residents or retirees.  Because of the 

County’s heavy reliance upon the tourism industry for wages and employment, this accounts for 

the seasonality of the population increases. 
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MACKINAC COUNTY POPULATION 1960 - 2000   

Mackinac County   % Dif/   % Dif/   

MI % 

Growth 

  1970 1980 1970* 1990 1980* 2000 1980-2000 

 9,660 10,178 5.4% 10,674 4.9% 11,943 0.35% 
*Figure shows percent difference from year indicated.  Source:  U.S. Bureau of the Census 

 

Overall the population has increased nearly 5 percent since the 1990 Census; this 

followed an increase in population from 1970 to 1980 of 5.4 percent.  According to population 

projections, developed by the U.S. Bureau of the Census, by 2010, the County will rise to over 

12,700 persons, an increase of 24.8 percent since 1980. 

 

The age of the residents in Mackinac County continues to rise.  As evidenced by the table 

below, over 61% of the total population falls between the ages of 35 years and older.  This 

represents an increase of 207% since the 1990 Census.  The County continues to lose its younger 

population, as the age group of 20-34 year olds decreased by 28.8% in 2000.  The median age in 

the County is 42.8, compared to 35.8 for the State of Michigan. 
 

MACKINAC COUNTY 2000 POPULATION BY AGE 

2000 # % % DIFF. 

Under 5 561 4.7 -23.0 

5 to 9 yrs. 740 6.2 -1.6 

10 to 14 yrs. 863 7.2 7.3 

15 to 19 yrs. 743 6.2 4.6 

20 to 24 yrs. 466 3.9 -10.4 

25 to 34 yrs. 1,221 10.2 -18.4 

35 to 44 yrs. 1,778 14.9 23.2 

45 to 54 yrs. 1,823 15.3 60.8 

55 to 59 yrs. 793 6.6 30.0 

60 to 64 yrs. 777 6.5 17.9 

65 to 74 yrs. 1,249 10.5 17.6 

75 to 84 yrs. 701 5.9 18.8 

85 + 228 1.9 39.0 

Total    

Source:  U.S. Bureau of the Census, Census 2000 

MACKINAC COUNTY MEDIAN AGE 1970-1990 

1980 1990 2000 MI:  2000 

28.1 37.1 42.8 35.8 
 

 

The 2000 Census counted 5,067 households in the County.  On average, there were 2.28 

persons in each household, owner-occupied unit houses registering 2.34 persons and renter-

occupied units housing 2.22 persons.  The average household size decreased by 7.1% from 1990, 

however, the number of households in the County increased by 19.5% during the same period. 
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Renter-occupied housing accounts for nearly 21 percent of the housing in the County 

(significantly higher than the State’s level of 15 percent) and 79 percent of units were owner-

occupied.  It could be presumed that, due to the lower cost of living in this region, more people 

are able to afford their own homes, median mortgage costs (in dollars) for Mackinac County, 

were $763 in 2000, compared to $972 for the State, during this same period.  Median rent costs 

were $429 in the County, compared with $546 for the State.  In 2000, the County had 4,346 

vacant housing units, which translated into 46.2% of the total housing stock.  Of these vacancies, 

3,945 (or 91%) were seasonal, recreational or occasional use facilities.  This information is 

important for estimating the number of persons at risk in any areas identified as hazard-prone. 

 

The 2000 Census counted 11,943 residents in Mackinac County. Eleven thousand seven 

hundred forty six lived in households, and 197 lived in group quarters.  Of this group quarters 

population, 138 (70%) were institutionalized; 17 (8.6%) in correctional institutions, and 121 

(61.4%) in nursing homes.  Of the 59 persons in the non-institutionalized population, 3 were 

housed in some type of military quarters and 56 (95%) in some other type of non-

institutionalized group quarters.  Of the 5,067 households, 67.3% were families, 55.6% married 

couples, and 32.7% non-family households.  There were 603 households with individuals 65 and 

over, accounting for roughly 12% of the total. 

 

The majority of the County’s 9,413 housing units were 1-unit, detached structures 

(82.2%), and a much smaller number of denser living arrangements (2 units or above attached),  

made up roughly 7 percent of the total.  There were a significantly higher number of units listed 

under the mobile home heading, with 8.9%.  The age of the housing structures in the County is 

another statistic that should be considered when factoring in hazard risks.  The majority of the 

structures within the County were constructed prior to 1960, with 5,172 falling into this category 

(54.9%).  Extreme weather circumstances, or other naturally occurring hazards, could have a 

significant impact upon these aging structures. 

 

The median value of owner-occupied housing units, according the 2000 Census, was 

$91,800, considerably less than the State’s median value of $115,600 (-21%).  The distribution 

of values compared to the State’s can be found in the table below: 

 

Housing Characteristics - 2000 Mackinac County DIFF% Michigan 

  Number %   Number % 

Specified owner-occupied units 2,747 100.0%   2,269,175 100.0% 

VALUE  0.0%     0.0% 

Less than $50,000 371 13.5 3.4% 224,603 9.9% 

$50,000 to $99,999 1,209 44.0 12.6% 711,648 31.4% 

$100,000 to $149,999 554 20.2 -6.4% 603,454 26.6% 

$150,000 to $199,000 276 10.0 -5.0% 339,716 15.0% 

$200,000 to $299,999 214 7.8 -3.3% 252,044 11.1% 

$300,000 to $499,999 93 3.4 -1.2% 104,079 4.6% 

$500,000 to $999,999 15 0.5 -0.7% 27,642 1.2% 

$1,000,000 or more 15 0.5 -0.2% 5,989 0.3% 

Median (dollars) $91,800     $115,600   

Source:  U.S. Bureau of the Census, Census 2000, DP-4.      
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The most valuable of these properties were located in Clark Township, Mackinac Island 

City, Moran Township, and St. Ignace Township.  Within the County, there were 48 lacking 

complete plumbing facilities (0.9%), 27 that lacked complete kitchen facilities (0.5%) and 172 

without telephone service (3.4%).  All of the aforementioned percentages are comparable to the 

State’s levels, excluding lack of telephone service, which was 2.6% for the entire State.  This is 

due to the vast geography and natural features found in this area, with some areas being 

incapable of hosting the necessary infrastructure needed to have telephone service.  These areas 

are prone to isolation in emergency situations and will require special efforts to ensure their 

needs are met.  This is increasingly important given the frequency and severity of winter weather 

situations throughout the region. 

 

In the entire State of Michigan, 78.2% of all occupied housing units use utility gas as the 

primary heating source.  In Mackinac County this percentage was only 22.2%.  The primary type 

of heating fuel used within the county was Bottled, Tank or LP Gas (32%), other primary type of 

heating fuels used were:  Electricity 19.3%, Fuel Oil/Kerosene 13.9%, Wood 11.9%, and other 

0.4%.  It could be said the because the county has less reliance on utility fuel, aside from those 

reliant upon electricity for heating, it is less prone to infrastructure failures than urban areas.  The 

nature of these heating sources requires education and awareness of both maintenance and 

handling, in order to reduce the risks of structural or other fires. 

 

Seasonal Population Analysis 
 

In 2000, there were 4,436 housing units (46.2% of the county’s total) listed as “seasonal, 

recreational or occasional use”, which shows a substantial seasonal flow of people into and out 

of the county, depending on the time of year (season).  Throughout the County, the percentage of 

seasonal homes continued to be high, with the lowest percentages found in the City of St. Ignace 

(4.1%), St. Ignace Township (28.1%), and Moran Township (32.6%.  The highest percentages 

were found in Bois Blanc Township (88.1%), Hudson Township (56%), Portage Township 

(53%), City of Mackinac Island (53%), and Hendricks Township (50%); four other townships 

had seasonal housing percentages above 40%.  The influx of population is believed to be highest 

during the summer months, and can be directly correlated with the holidays (Memorial Day, 

Independence Day and Labor Day).  However, in many areas throughout the County, to the east 

of Interstate 75, including Clark Township and all Townships to the west of Interstate 75, 

seasonal increases are also being found during the winter months, as snowmobiling has increased 

exponentially in popularity in recent years.  Another seasonal increase can be found during the 

late fall when hunting season formally begins statewide. 
 

 

Housing Units for Seasonal, Recreation or 

Occasional Use Number % 

Bois Blanc Twp. 370 88.1 

Brevort Twp. 271 48.3 

Clark Twp. 953 48.6 

Garfield Twp. 431 41.9 

Hendricks Twp. 87 50.3 

Hudson Twp. 128 56.4 

Mackinac Island City 300 53.1 

Marquette Twp. 203 43.5 
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Housing Units for Seasonal, Recreation or 

Occasional Use Cont. Number % 

Moran Twp. 241 32.6 

Newton Twp. 172 45.6 

Portage Twp. 569 53.7 

St. Ignace City 51 4.1 

St. Ignace Twp. 169 28.1 

TOTAL 3945 41.9 

 

 

Assuming that there are 2.22 persons per seasonal, recreational or occasional household 

in Mackinac County when utilized, and that the vacancy rate of these units at the peak of their 

occupancy is equivalent to the rental vacancy rate of 9.4%, the second table illustrates the 

resulting population estimates for each minor civil division, and for the county as a whole. 

 

Given the projected population estimates listed below, the County could expect to see an 

increase of nearly 8,000 people, especially during peak tourism times. 
 

Population Estimates Perm. Pop 

Seasonal 

Housing 

Units 

Seasonal 

Pop. Inc. 

Estimated 

Peak Pop. % DIFF 

Bois Blanc Twp. 71 370 744 815 1048.2% 

Brevort Twp. 649 271 545 1194 84.0% 

Clark Twp. 2200 953 1917 4117 87.1% 

Garfield Twp. 1251 431 867 2118 69.3% 

Hendricks Twp. 183 87 175 358 95.6% 

Hudson Twp. 214 128 257 471 120.3% 

Mackinac Island City 523 300 603 1126 115.4% 

Marquette Twp. 659 203 408 1067 62.0% 

Moran Twp. 1080 241 485 1565 44.9% 

Newton Twp. 356 172 346 702 97.2% 

Portage Twp. 1055 569 1144 2199 108.5% 

St. Ignace City 2678 51 103 2781 3.8% 

St. Ignace Twp. 1024 169 340 1364 33.2% 

TOTAL 11943 3945 7935 19878 66.4% 

 

 

Close consideration should also be given to camps and campground facilities throughout 

the county, which also temporarily house large numbers of people throughout the peak times in 

the tourism season.  These individuals are not accounted for in the Census figures because they 

do not reside in housing unit structures.  Rather, persons and families would be staying in the 

County in tents or campers or other makeshift or portable shelters.  The nature of many of these 

recreational shelters makes them more vulnerable to certain weather and hazard events. 
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Transportation Network 

Highways 

 

Every community, with the exception of a few island settlements, is linked together by a 

good system of paved highways, ranging from lightly-traveled county roads to a heavily-

traveled, four-lane, limited access federal interstate highway.  

 

This highway network provides an excellent means of transportation from any area to 

another throughout the Eastern Upper Peninsula.  The ease of access from one area to another is 

further enhanced by the favorable topographic conditions and ease of traffic flow.   

 

The only real “need” is a four-lane divided highway to run east and west across the Upper 

Peninsula.  This would provide a much stronger link with major market areas in the Western 

Upper Peninsula, Wisconsin, Minnesota, and Illinois.  It would also provide a desperately needed 

“safe” east-west traffic flow across the Upper Peninsula.    Currently, the use of passing lanes 

along US-2 is easing this burden. 

 

The state and federal highway network traverses Mackinac County with Interstate-75 

running north from the Mackinac Bridge.  US-2 travels west from the City of St. Ignace while 

Hwy M-134 travels east.  Other major highways include M-123 traveling northwest to tie into 

Hwy M-28 and Hwy M-117 traveling north/south which also connects Hwy M-28 to US-2.  

 

Primary and secondary county roads provide for transportation links between 

communities and major highways.  County Road H-40, also known as Hiawatha Trail,  provides 

for an east-west transportation link between the communities of Engadine, Garnet and Rexton 

and further east into Chippewa County.  County Road H-33 travels north-south between US-2 

and M-28 with County Road H-42 traveling east-west from Curtis to tie into Hwy M-77 in 

Schoolcraft County. 

Air Service 

 

Mackinac County has a public use airport located in the City of St. Ignace.  It has a 

3,800’ x 75’ cement runway with a fixed base provider Great Lakes Air.  This airport provides 

charters to anywhere and is used by many companies traveling through the area.  

    

Mackinac Island has an airport with a 3,500’ paved runway.  It provides service to 

commuter planes (8-10 seaters), turbo prop planes, and can handle small jets.   

 

Bois Blanc Island has a 2,400’ grass runway with lights expanding to 3,500’ black top 

proposed in 2004.  Great Lakes Air from St. Ignace, Michigan and Hoffman Flying Service, 

from Cheboygan, Michigan are service providers. 

 

Clark Township operates the A.J. Lindberg airport in the community of  Hessel located 

just west of Cedarville which has a 3,700’ x 60’ asphalt runway.  

 

The Hiawatha Club in Garfield Township has a private grass runway airport which also 

handles small planes from the occasional club member. 
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Seaways 

 

The Cedarville area is home to a deep-water harbor at the Limestone Quarry located just 

east of town. 

 

Small boat harbors of refuge are located at Naubinway on Lake Michigan and at the City 

of  St. Ignace, Mackinac Island, Bois Blanc Island, and Hessel and Cedarville on Lake Huron. 

 

 Passenger ferry service is provided to Mackinac Island through three private companies 

with docks in the City of St. Ignace in Mackinac County and Mackinaw City, in Cheboygan 

County.  Car/Passenger service is provided to Bois Blanc Island through two service providers 

located in Cheboygan, Michigan. 

 

Railway 

 

Canadian National Railroad travels east-west through Mackinac County daily, 

transporting many types of freight including hazardous materials. 

 

Bus Service 

 

 The only bus service that is currently available in Mackinac County is a Specialized 

Service through Chippewa, Luce, Mackinac Community Action Agency based in the City of St. 

Ignace.  It provides service to senior citizens throughout the City of St. Ignace as well as Moran, 

Brevort and St. Ignace Townships.   

 

 Greyhound passenger bus service is available daily with a stop in downtown St. Ignace.  

Indian Trails passenger bus service is also provided two times a day.  There is currently a need in 

the community for a facility to replace the curbside bus stop. 

 

 There also is also the Transportation to Work Program that provides bus service to and 

from Kincheloe located in Chippewa County.  This program is dependent upon grant funding 

which may or may not continue in any given year.    

 

Horse-drawn/Bicycles 

 

 Two modes of transportation that are predominant on Mackinac Island that should be 

mentioned are bicycle and horse riders, or horse-drawn buggies, taxis, carriages, and drays.   

These modes of transportation continue to be a significant part of the transportation history on 

the Island.  The Mackinac Island Carriage Tours has been providing continuous livery service on 

the Island since 1872.  During the summer, Mackinac Island is home to approximately 600 

horses, two-thirds of which are associated with the Mackinac Island Carriage Tours, the 

remaining third are associated with other commercial and service companies, or with private 

owners.  Horse drawn vehicles provide sightseeing tours, taxi service, deliveries and shuttle 

services along with recreational use.    (See Map 7 - Transportation Network.) 
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Critical Facilities 

 

 When dealing with natural disasters, some development is more important than others, 

and these are considered to be “critical facilities.”  Critical facilities are buildings and 

infrastructure whose exposure or damage can affect the well being of a large group.  For 

example, the impact of a flood or tornado on a hospital is greater than on a home or most 

businesses. 

 

 Generally, critical facilities fall into two categories: 

 

1. Buildings or locations vital to public safety and the disaster response and recovery 

effort, such as police and fire stations and telephone exchanges, and 

2. Buildings or locations that, if damaged, would create secondary disasters.  

Examples of such buildings or locations are hazardous materials facilities and 

nursing homes. 

 

Critical facilities are not strictly defined by any agency.  For this mitigation planning 

effort, eight categories of critical facilities were used: 

 

1. Hazardous materials sites.  

2. Health facilities:  hospitals and nursing homes. 

3. Emergency response facilities:  police and fire stations, public works sites, etc. 

4. Utilities:  water and wastewater treatment plants, electrical substatons, etc. 

5. Schools. 

6. Places of assembly, such as township halls, churches, community buildings, 

casinos or campgrounds. 

7. Transportation - Bridges and dams. 

8. Historical Structures 

 

 

 The distribution of these facilities by municipality is shown on the table on the next page 

and plotted on Maps 8-15.  The full list of each category is included as Appendix E. 

 

  

Critical Facilities 
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Bois Blanc Twp.  1 2   3   

Brevort Twp.   1 2  1 1  

Clark Twp.  1 3 2 2 11  2 
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Critical Facilities 
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Garfield Twp. 1 1 5 2 1 7 2 1 

Hendricks Twp.   1 1   1  

Hudson Twp.   1 1     

Mackinac Island 

City 
5 1 5 7 1 5  10+ 

Marquette Twp.  1    1   

Moran Twp.   1 1 1 3 2 1 

Newton Twp.   1 1     

Portage Twp.   2  1  1  

St. Ignace City 2 2 7 4 4 13  2 

St. Ignace Twp.      1   

 

 

 Chapter 2 discusses critical facilities that are impacted by each natural hazard.  For some 

hazards, such as floods, affected critical facilities can be readily identified since we can predict 

where a flood is likely to be.  For other hazards, such as tornados, the impact on critical facilities 

can only be broadly identified.  But for all hazards and for all critical facilities, hazard mitigation 

measures can be identified and this is done throughout Chapters 4-7. 
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Chapter 2 

Hazard Analysis 
 

 In this chapter the hazards that Mackinac County is most susceptible to are discussed.  

Descriptions of some of the major hazards are included.  Information on hazard history is 

included where that information was available.  A short description of the technological hazards 

is included.  Some of the technological hazards described are due to humans such as with war, or 

from human error such as accidents, but many of the technological hazards are also due to 

natural hazards that affect the County.  This Plan is concentrating mainly on the natural hazards, 

which are explained in more detail starting on page 41. 

 

Technological Hazards 

Nuclear Attack 

 

World events in recent years have greatly changed the nature of the nuclear attack threat 

against the United States.  Even though an International Nuclear Non-Proliferation Treaty is in 

place, several countries are known to be actively pursuing the development of nuclear weapons.  

 

The population of Mackinac County could be vulnerable to a nuclear attack as the 

neighboring Chippewa County Airport, centrally located in the Eastern U.P., is recognized as 

one of 25 potential target by the Michigan State Police Emergency Management Division in the 

Michigan Hazard Analysis of December, 2001.  For that reason, as well as the limited evacuation 

routes and the county’s ability to handle such an emergency make this hazard rated as the 

number one hazard in the County. 

 

In response to the threat of a nuclear attack, FEMA has in the past advocated a population 

protection strategy using a combination of evacuation and in-place sheltering.  In Michigan, 

evacuation areas have been determined for the 25 target areas within the state and the four target 

areas bordering the state.  The immediate primary threat, for the vast majority of the county’s 

population, is from fallout radiation rather than direct weapons effects.   

 

It makes sense to continue to prepare for the nuclear attack hazard as part of an overall 

emergency management strategy. The Emergency Management Division, Department of State 

Police, through its planning guidance and training, assists local governments in planning for and 

implementing this concept as part of an overall emergency management capability. 

Hazardous Materials Incidents 

 

Fixed Sites Hazardous Materials Incident:  Over the past few decades, new 

technologies have developed at a stunning pace.  As a result, hazardous materials are present in 

quantities of concern in business and industry, agriculture, universities, hospitals, utilities, and 
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other facilities in our communities.  Hazardous materials are materials or substances which, 

because of their chemical, physical, or biological nature, pose a potential risk to life, health, 

property, or the environment if they are released.  Examples of hazardous materials include 

corrosives, explosives, flammable materials, radioactive materials, poisons, oxidizers, and 

dangerous gasses. 

 

Hazardous materials are highly regulated by federal and state agencies to reduce risk to 

the general public and the environment.  Despite precautions taken to ensure careful handling 

during the manufacture, transport, storage, use, and disposal of these materials, accidental 

releases do occur.  Often, these releases can cause severe harm to people or the environment if 

proper mitigative action is not immediately taken.  Most releases are the result of human error.  

Occasionally, releases can be attributed to natural causes, such as a flood that washes away 

barrels of chemicals stored at a site.  However, those situations are the exception rather than the 

rule. 
 

Industrial Accidents:  Industrial accidents differ from hazardous material incidents in 

the scope and magnitude of offsite impacts.  Whereas hazardous material incidents typically 

involve an uncontrolled release of material into the surrounding community and environment 

that may necessitate evacuations or in-place sheltering of the affected population, the impacts 

from industrial accidents are often confined to the site or facility itself, with minimal physical 

outside impacts.  Nonetheless, industrial accidents such as fires, explosions, and excessive 

exposure to hazardous materials, may cause injury or loss of life to the workers at the facility, 

and often significant property damage.  In addition, industrial accidents can cause severe 

economic disruption to the facility and surrounding community, as well as significant, long-term 

impacts on the families of the workers injured or killed. 

 

Transportation:  As a result of the extensive use of chemicals in our society, all modes 

of transportation – highway, rail, air, marine, and pipeline – are carrying thousands of hazardous 

materials shipments on a daily basis through local communities.  A transportation accident 

involving any one of those hazardous material shipments could cause a local emergency 

affecting many people.   
 

Mackinac County has had occasional hazardous material transportation incidents that 

have affected the immediate vicinity of an accident site or a small portion of the surrounding 

community.  Those types of incidents, while problematic for the affected community, are fairly 

commonplace.  They are effectively dealt with by local and state emergency responders and 

hazardous material response teams.  Larger incidents, however, pose a whole new set of 

problems and concerns for the affected community.  Large-scale or serious hazardous material 

transportation incidents that involve a widespread release of harmful material (or have the 

potential for such a release), can adversely impact the life safety and/or health and well-being of 

those in the immediate vicinity of the accident site, as well as those who come in contact with the 

spill or airborne plume.  In addition, damage to property and the environment can be severe as 

well.  Statistics show that almost all hazardous material transportation incidents are the result of 

an accident or other human error.  Rarely are they caused simply by mechanical failure of the 

carrying vessel. 
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Being surrounded by the Great Lakes, one of the most dangerous hazardous material 

transportation accident scenarios that could occur in Michigan would be a spill or release of oil, 

petroleum or other harmful materials into one of the lakes from a marine cargo vessel.  Such an 

incident, if it involved a large quantity of material, could cause environmental contamination of 

unprecedented proportions.  Fortunately, the Great Lakes states, working in partnership with oil 

and petroleum companies and other private industry, have taken significant steps to ensure that a 

spill of significant magnitude is not likely to occur on the Great Lakes.   

 

Transportation Accidents 

Air Transportation Accidents:  There are four circumstances that can result in an air 

transportation accident: 1) an airliner colliding with another aircraft in the air; 2) an airliner 

crashing while in the cruise phase of a flight due to mechanical problems, sabotage, or other 

cause; 3) an airliner crashing while in the takeoff or landing phases of a flight; or 4) two or more 

airliners colliding with one another on the ground during staging or taxi operations.  When 

responding to any of these types of air transportation accidents, emergency personnel may be 

confronted with a number of problems, including: 1) suppressing fires; 2) rescuing and providing 

emergency first aid for survivors; 3) establishing mortuary facilities for victims; 4) detecting the 

presence of explosive or radioactive materials; and 5) providing crash site security, crowd and 

traffic control, and protection of evidence.  

 

Land Transportation Accidents:  A land transportation accident in Mackinac County 

could involve a local public transit bus, or a school bus, as well as typical vehicles and 

recreational vehicles.  On Mackinac Island land transportation accidents could involve 

pedestrian, bicycles or horse ridden/drawn.  Although these modes of land transportation have a 

good safety record, accidents do occur.  Typically, accidents are caused by inclement weather, or 

colliding with another vehicle or animal.  Train accidents usually involve a collision with a 

vehicle attempting to cross the railroad tracks before the train arrives at the crossing.  Unless the 

train accident results in a major derailment, serious injuries are usually kept to a minimum.  Bus 

accidents, on the other hand, can be quite serious – especially if the bus has tipped over.  

Numerous injuries are a very real possibility in those types of situations. 

 

Mackinac County has hundreds of miles of recreational trails used by both non-motorized 

and motorized vehicles.  Accidents in remote areas with lack of communication capability or 

location identification can make it difficult on the emergency response team.  The many trails 

located in the eastern U.P. are beginning to draw many ATV/ORV users.   The use of these types 

of vehicles along shoulders of highways and county roads, traveling between the trails, is causing 

an increase in concern from local transportation departments and emergency personnel, due to 

the damage they are causing as well as increased potential for accidents.   

 

Highway US-2 is one of Mackinac County’s most dangerous highways.  It travels west 

out of St. Ignace along the Lake Michigan Shoreline.  This highway starts out of St. Ignace with 

four lanes, eventually narrowing down to two lanes with a posted speed of 55 MPH.  On the 

southern side is the shoreline of Lake Michigan which is consider by the Michigan Department 

of Environmental Quality (MDEQ) as a Critical Dune Area and is protected as such.  It is also a 

popular swimming area for tourists and county residents, which leads to parking along the 
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shoulders.  The area is flat so during times of high wind in the summer sand will blow across the 

road causing accumulation.  In winter, blowing snow and accumulating snow drifts make driving 

hazardous.  Run-off from severe thunderstorms can also cause problems.  This also happens to 

be a “dead-zone” for cellular communication and the National Weather Service.           

 

 Water Transportation Accidents:  A water transportation accident involving one of the 

3 commercial marine passenger ferries operating from Mackinac County’s Great Lakes shoreline 

communities could have significant life safety consequences.  Most of these marine ferry 

services operate on a seasonal basis (typically May through November).  Vessel sizes vary, but it 

is not uncommon for 100-200 passengers or more to be on board many of the ferries at peak 

tourist season.  In a typical year, these ferries make thousands of trips across Great Lakes waters.  

Although the vessels have an excellent safety record, and they must pass rigorous Coast Guard 

inspections, the potential for an accident is always present.  Accidents in other states or countries 

involving similar vessels validate the need for rigorous emergency preparedness actions to 

prevent loss of life in an open water setting such as the Great Lakes. 

 

According to records from the U.S. Coast Guard Base located in the City of St. Ignace, 

there have been 229 search and rescue operations from January, 2002 to June, 2005.  This base is 

responsible for all of Mackinac County as well as parts of northern Lower Michigan and assists 

the Sault Ste. Marie base if needed. 

 

The one commonality all transportation accidents share – whether air, land or water-

based – is that they can result in mass casualties.  Air transportation accidents, in particular, can 

result in tremendous numbers of deaths and injuries, major victim identification, and crash scene 

management problems.  Water transportation accidents, on the other hand, may require a 

significant underwater rescue and recovery effort that few local jurisdictions may be equipped or 

trained to handle.  Accidents on the Islands in Mackinac County pose an even greater threat, as 

assistance from the mainland may take up to 4 hours and, in a worse case scenario, possibly even 

days, depending on the weather. 

Petroleum and Gas Pipeline Accidents 

Though often overlooked, petroleum and natural gas pipelines pose a real threat in many 

Michigan communities.  Petroleum and natural gas pipelines can leak or fracture and cause 

property damage, environmental contamination, injuries, and even loss of life.  The vast majority 

of pipeline accidents that occur in Michigan are caused by third party damage to the pipeline, 

often due to construction or some other activity that involves trenching or digging operations.   

 

 Mackinac County has a major gas and petroleum pipeline running through the majority of 

the County from the Mackinac Bridge westward.  (See Map 16 - Major Gas Pipeline.) 

Infrastructure Failures 

 Mackinac County’s citizens are dependent on the public and private utility 

infrastructure to provide essential life supporting services such as electric power, heating and air 

conditioning, water, sewage disposal and treatment, storm drainage, communications, and 

transportation.  When one or more of these independent, yet interrelated systems fail due to  
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disaster or other cause – even for a short period of time – it can have devastating consequences.  

For example, when power is lost during periods of extreme heat or cold, people can literally die 

in their homes if immediate mitigative action is not taken.  When the water or wastewater 

treatment systems in a community are inoperable, serious public health problems arise that must 

be addressed immediately to prevent outbreaks of disease.  When storm drainage systems fail 

due to damage or an overload of capacity, serious flooding can occur. 

 

These are just some examples of the types of infrastructure failures that can occur, and all of 

these situations can lead to disastrous public health and safety consequences if immediate 

mitigative actions are not taken.  Typically, it is the most vulnerable members of society (i.e., the 

elderly, children, impoverished individuals, and people in poor health) that are the most heavily 

impacted by an infrastructure failure.  If the failure involves more than one system, or is large 

enough in scope and magnitude, whole communities and possibly even regions can be severely 

impacted.   

 
Historical Events:  Beginning on July 22, 2000 Mackinac Island began to experience 

intermittent power outages that escalated two days later into a complete power blackout.  The 

outage continued until July 28 when several large generators were brought to the island by 

Edison Sault Electric Company to provide temporary power until the island’s electrical 

infrastructure could be repaired.  The cause of the outage was later determined to be overheating 

damage to five of the seven underwater cables that provide power to the island from the 

mainland.  The damaged cables were subsequently replaced in hopes of eliminating any future 

problems. 

  

The outage came at the worst possible time for the residents, visitors, and businesses on 

Mackinac Island – at the height of the tourist season (with more than 35,000 tourists on the 

island) and during the week of the popular Chicago to Mackinac yacht race.  Somehow, the 

island’s businesses and visitors managed to cope, but not without significant inconvenience, 

additional operating costs, and some loss of revenues. 

 

Bois Blanc Island Township also experiences frequent power outages and needs updated 

equipment and technology to reduce failures.   

 

Each winter, the City of St. Ignace Department of Public Works experiences pipes 

freezing and breaking.  A number of residents need to let their water run, which may or may not 

prevent the water mains from breaking.  In one instance, the end of a sewer pipe that was capped 

off broke and, once thawed, flowed into the nearby snow bank concealing the leakage.  Until it 

was discovered, melting snow and discharge flowed into Lake Huron causing some 

environmental contamination.  

 

Frequency:  Mackinac County can expect power/communication outages possibly numerous 

times a year usually due to severe weather conditions.   Freezing ground is also expected 

annually. 
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Safety:  Typically, it is the most vulnerable members of society (i.e., the elderly, children, 

impoverished individuals, and people in poor health) that are the most heavily impacted by an 

infrastructure failure.  If the failure involves more than one system, or is large enough in scope 

and magnitude, whole communities and possibly even regions can be severely impacted.  The 

islands of Mackinac and Bois Blanc would become vulnerable if ferry service were lost for an 

extended period of time.   There would be no easy means to transport fuel or food supplies. 

 

Health:   When the water or wastewater treatment systems in a community are inoperable, 

serious public health problems arise that must be addressed immediately to prevent outbreaks of 

disease.  When storm drainage systems fail due to damage or an overload of capacity, serious 

flooding can occur. 

 

Buildings:  During cold weather months, homes that rely on electric heat are more vulnerable.   

 

Critical Facilities: Hospitals, emergency response facilities, shelters should all have back-up 

power capabilities.   

 

Economic Impact:  Loss of infrastructure has a great economic impact on all area businesses 

and people within the County.   

 

Potential Losses:  Depending on the situation, loss of infrastructure such as electric power can 

affect area businesses due to having to close.  Citizens may experience loss of heat, which may 

lead to frozen pipes and damage if power outage occurs during the cold months for an extended 

period of time.  In warmer months, an extended power outage could result in loss of food and 

business.  Damage caused by heaving to the road system can be very costly to repair.   In some 

cases, whole sections of the road must be re-built. 

 

Vulnerable Areas:  County-wide, City of St. Ignace, Mackinac Island, Bois Blanc Island, Clark 

Township, Moran Township 

 

Sabotage/Terrorism/WMD/School Violence 

In today’s world, sabotage / terrorism can take on many forms, although civilian 

bombings, assassination and extortion are probably the methods with which we are most 

familiar.  Internationally, such acts have become quite commonplace, as various religious, 

ethnic, and nationalistic groups have attempted to alter and dictate political and social agendas, 

seek revenge for perceived past wrongdoing, or intentionally disrupt the political, social and 

economic infrastructure of individual businesses, units of government, or nations.  The Middle 

East and European continent, in particular, have been hard hit by acts of sabotage and terrorism 

over the past several decades.   

 

Mackinac County relies heavily on the tourism business which brings in people from all 

over the world, making it vulnerable to such threats.   
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Public Health Emergencies 

Public health emergencies can take many forms – disease epidemics, large-scale incidents 

of food or water contamination, 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 – to name just a few.  Public health emergencies can occur as 

primary events by themselves, or they may be secondary events to another disaster or emergency 

such as a flood, tornado, or hazardous material incident.  The common characteristic of most 

public health emergencies is that they adversely impact, or have the potential to adversely 

impact, a large number of people.   

 

Perhaps the greatest emerging public health threat would be the intentional release of a 

radiological, chemical or biological agent with the potential to adversely impact a large number 

of people.  Such a release would most likely be an act of sabotage aimed at the government or a 

specific organization or segment of the population.  Also becoming a threat is the pandemic flu, 

which may overwhelm existing resources. 

 

Frequency:  Infectious illness outbreaks: Small-scale outbreaks of infectious disease occur 

nearly weekly. Many are single cases that may signal the beginning of a larger outbreak and 

therefore, are usually investigated. Larger outbreaks involving 5 to 10 people occur several times 

each year and widespread illness outbreaks occur once every year or two.  

 

Safety:  The greatest emerging public health threat would be the intentional release of a 

radiological, chemical or biological agent with the potential to adversely impact a large number 

of people.  Such a release would most likely be an act of sabotage aimed at the government or a 

specific organization or segment of the population.   The spread of communicable disease or 

epidemics, such as the pandemic flu, is also an area for concern. 

 

Health:   Although no area in Mackinac County is immune to public health emergencies, areas 

with high population concentrations will always be more vulnerable to the threat.  In addition, 

the more vulnerable members of society – the elderly, children, impoverished individuals, and 

people in poor health – are also more at risk than the general population. 

 

Critical Facilities: Medical facilities, nursing homes, schools would be areas that are most 

vulnerable as they house a number of the most vulnerable populations – the elderly, children or 

those who are sick. 

 

Economic Impact: The common characteristic of most public health emergencies is that they 

adversely impact, or have the potential to adversely impact, a large number of people.  Public 

health emergencies can be statewide, regional, or localized in scope and magnitude.  Hospitals 

and medical facilities are often stretched to the limit of their resources.  Depending upon the 

emergency, the economic impact can be devastating for area residents.  When one or more of 

these independent, yet interrelated systems fail due to disaster or other cause – even for a short 

period of time – it can have devastating consequences.  For example, when power is lost during 

periods of extreme heat or cold, people can literally die in their homes if immediate mitigation 

action is not taken.   
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Potential Losses:  Depending on the extent of an emergency the potential loss could include a 

school having to close due to illness, disinfecting costs, extending operations to make-up time, 

loss of employment.  Contamination of a critical facility such as the only hospital that serves the 

entire county as well as neighboring communities could be devastating for the area and would 

cause severe economic losses as well as loss of a major health care facility.  Contamination of 

water supplies could result in communities having to boil their water or having to buy clean 

water as well as the cost of cleaning up and fixing the source of contamination.  

 

Vulnerable Areas: Communities with schools, health facilities, water/sewer services including 

the City of St. Ignace, St. Ignace Township, Moran Township, Garfield Township, Clark 

Township, Portage Township, the City of Mackinac Island, and Bois Blanc Island Township.  

    

Structural Fires  

In terms of average annual loss of life and property, structural fires – often referred to as 

the “universal hazard” because they occur in virtually every community – are by far the biggest 

hazard facing most communities in Michigan and across the country. 

 

 The communities in Mackinac County rely on volunteer fire departments to respond to 

such fires.  Mutual aid agreements are made with neighboring communities and State and federal 

agencies.  Recognizing the need for county-wide address signage, the County is currently 

developing this GIS layer which will greatly assist the emergency responders in locating 

addresses within the County.   

 

 Because the County relies on volunteers it is very important to have affordable training 

opportunities as the funding for such opportunities is continuing to diminish. 

Civil Disturbances 

 

Large-scale civil disturbances rarely occur, but when they do they are usually an offshoot 

or result of one or more of the following events: 1) labor disputes where there is a high degree of 

animosity between the participating parties; 2) high profile/controversial judicial proceedings; 3) 

the implementation of controversial laws or other governmental actions; 4) resource shortages 

caused by a catastrophic event; 5) disagreements between special interest groups over a 

particular issue or cause; 6) a perceived unjust death or injury to a person held in high esteem or 

regard by a particular segment of society; or 7) a “celebration” of an important victory by a 

sports team. 

 

Prison uprisings are normally the result of perceived injustice by inmates regarding 

facility rules, operating policies and/or living conditions, or insurrections started by rival groups 

or gangs within the facility. 
 

There are no prisons located in Mackinac County.  There are annual car shows, boat races 

and fairs that bring in a lot of people together in one place, but historically there have been no 

major civil disturbances in Mackinac County.   
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Natural Hazards 

Wildfire 

A wildfire is an uncontrolled fire in forested areas, grass or brushlands.  The most 

immediate dangers from wildfires are the destruction of homes and timber, wildlife, and injury or 

loss of life to persons who live in the affected area or who are using the recreational facilities in 

the area.  Long-term effects can be numerous and include scorched and barren land, soil erosion, 

landslide/mudflows, water sedimentation, and loss of recreational opportunities.  

 

Forests cover the largest area in Mackinac County, covering almost three quarters of the 

County.   The forest cover is good for both industry and recreation.  However, it also makes 

many areas of the county potentially vulnerable to wildfires.  Most Michigan wildfires occur 

close to where people live and recreate, which puts people, property and the environment at risk.  

Development in and around rural forested areas often increases the potential for loss of life and 

property from wildfires.  (See Map 17 - Wildfire Fuel Types.) 

  

The MDNR Forest Management Division directs and coordinates wildfire prevention, 

containment and suppression activities on all non-federal lands in the state, as well as Indian 

Reservations (under contract with the U.S. Bureau of Indian Affairs).  The MDNR places great 

emphasis on wildfire prevention and public education, since the vast majority of wildfires in  

Michigan are caused by human activity.  The MNDR Forest Management Division’s philosophy 

is that preventing fires from starting in the first place, and taking precautionary measures around 

rural homes to stop the spread of wildfires, are the best means of avoiding or minimizing wildfire 

losses.  When conditions of extreme fire hazard exist, the MDNR can request the Governor to 

issue an outdoor burning ban to mitigate the potential for wildfire in all or part of the state.  Such 

a ban restricts smoking, fireworks, and outdoor burning activities to approved locations.   

 

Historical Events:  Information for the Department of Natural Resources show that in 2003 

there were a total of 18 fires in the Sault area, which covers most of Chippewa County and parts 

of Mackinac County.  This number was up significantly from 2001, in which only 7 fires were 

recorded and 8.1 acres burned.  Overall, debris burning remains the leading cause of wildfires 

whose causes were determined.   

 

Frequency:  Records from the Department of Natural Resources indicate that State land in 

Mackinac County experienced 260 wildfires over a twenty year period for an average of 13 

wildfires per year.   The amount of land that burned was 2,731 acres or 137 acres per year.   

Many township volunteer fire departments may respond to calls that are not recorded by MDNR.   

The Hiawatha National Forest records show that one major fire occurs every ten years. 

 

Safety:  Evacuation from an area may be needed.   

 

Health:   Potential loss of life, burns and/or smoke inhalation can result from fire.     

 

Buildings:  Rural cabins, hunting shacks, seasonal homes, etc. would be most vulnerable, 

especially those which have fuels that feed a fire or which may not have the necessary access for 

responding vehicles. 
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Critical Facilities:  Places of assembly such as campgrounds are vulnerable as many are located 

in rural areas.  Power lines can be destroyed by heat or falling trees.  

 

Economic Impact:  Destruction of potential forestry products could mean a serious loss of 

income to the forestry industry.  Loss of recreational property and scenic vistas could possibly 

bring fewer tourists to the area which would have a great economic impact on this area.  

Potential crop loss for area agriculture industry. 

 

Potential Losses:  Wildfires can cause potential loss of property and lives.  Destruction of 

vegetation and contamination of soils can occur.  Emergency response is necessary.  There is a  

good probability that there will be some form of function loss such as power if lines are 

destroyed or transportation re-routing. 

 

Vulnerable Areas:  Remote areas of the county not easily accessible by emergency vehicles.  

Forested, cropland and grassland areas as well as wetland habitation can be destroyed if the area 

is dry enough.  (See Map 4 – Land Use, page 12.)  Areas of pine trees and shrub/scrubland in 

central and western Mackinac County are high risk areas.  (See Map 17 – Wildfire Fuel Types.) 

Thunderstorms 

 Thunderstorms are most likely to happen in the spring and summer months and during 

the afternoon and evening hours but can occur year-round and at all hours.  The biggest threats 

from thunderstorms are flash flooding and lightning.  In most cases, flash flooding occurs in 

small drainage areas where water quickly accumulates before it drains to the flood plains.  When 

taken together, these local drainage problems can be as great a problem as overbank flooding. 

 

Lightning, which occurs during all thunderstorms, can strike anywhere. Generated by the 

buildup of charged ions in a thundercloud, the discharge of a lightning bolt interacts with the best 

conducting object or surface on the ground. The air in the channel of a lightning strike reaches 

temperatures higher than 50,000°F. The rapid heating and cooling of the air near the channel 

causes a shock wave which produces thunder. 

 

Other threats from thunderstorms include downburst winds, high winds, hail and 

tornadoes. Downburst winds are strong, concentrated, straight-line winds created by falling rain 

and sinking air that can reach speeds of 125 mph (200 km/h).  

 

Hailstones are ice crystals that form within a low-pressure front due to warm air rising rapidly 

into the upper atmosphere and the subsequent cooling of the air mass. Frozen droplets gradually 

accumulate on the ice crystals until, having developed sufficient weight, they fall as 

precipitation. The size of hailstones is a direct function of the severity and size of the storm. 

Significant damage does not result until the stones reach 1.5 inches in diameter, which occurs in 

less than half of all hailstorms. 

 

The National Weather Service classifies a thunderstorm as severe if its winds reach or 

exceed 58 mph, produces a tornado, or drops surface hail at least 0.75 inch in diameter. 

Compared with other atmospheric hazards such as tropical cyclones and winter low pressure 

systems, individual thunderstorms affect relatively small geographic areas. The average 
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thunderstorm system is approximately 15 miles in diameter (75 square miles) and typically lasts 

less than 30 minutes at a single location. However, weather monitoring reports indicate that 

coherent thunder-storm systems can travel intact for distances in excess of 600 miles. 

 

Historical Events:  During the period January, 1984 through April, 2004 the National Weather 

Service recorded 24 Thunderstorms/High Wind events and 7 Hail events that affected Mackinac 

County.   (See Map 18 - Thunderstorm/High Wind Map, Map 19 - Historic Hail Storm Map.) 

 

On October 21, 1993 a thunderstorm passed through the region spanning several counties 

including all of the Eastern Upper Peninsula as well as some Northern Lower Michigan 

Counties.  This storm produced sustained winds of 25-40 mph with gusts up to 75 mph around 

the county, and as a result many trees and power lines went down. 

 

On July 13, 1995 a thunderstorm passed through the county, with measured wind gusts of 

67 mph reported by the Curtis area. Numerous trees went down in and around Curtis. Traveling 

eastward, the storm hit Engadine about 15 minutes later, which also reported numerous tree 

downs.  Twenty minutes later, the storm, still traveling eastward, hit Epoufette which reported 

gusts of up to 60 mph with big trees down.  Brevort Lake was the next hardest hit with reports of 

over 100 trees in Brevort Lake Campground that fell over tents and campers.   As the storm 

traveled still further east a trailer was blown over on the Mackinac Bridge.  This storm caused 

$55,000 in property damage.   The next night, July 14, 1995 wind gusts of 90 mph were 

measured on the Mackinac Bridge. The sustained winds of 85-88 mph lasted for about 10 

minutes.  Lightning damaged the main bridge power generator with property damage loss of 

$1,000. 

 

One of the strongest storms ever recorded in the Great Lakes crossed the region on 

November 10th and 11
th

, 1998. The storm originated over the Central Plains and lifted across the 

western portions of Lake Superior. South to southeast winds increased steadily during the 

morning of the 10th and by late morning, wind gusts of 40 to 50 mph were common over areas 

away from Lake Huron. 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 10
th

, 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. A large number of trees were uprooted or snapped off, with many branches also 

torn off. Many of the trees and branches fell on power lines, resulting in widespread power 

outages regionwide.  Falling trees also blocked many roads and several accidents were reported 

as cars collided with debris on the roadways. Several homes and cars received damage from 

falling trees and branches. The strong winds generated 15 to 20 foot waves on Lake Michigan. 

Most ships took shelter with the approach of the storm and rode out the storm in protected 

waters.  The strong winds on Mackinac Island toppled several trees onto a condominium. 

 

A strong cold front, associated with a storm system moving across southern Canada, 

moved across the northern Great Lakes from the evening of the 25
th

 of December, 1999 to the  
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early morning hours on the 26th. Strong winds behind this cold front affected the entire Great 

Lakes region. The strongest wind speeds were felt in Emmet and Mackinac counties along the 

Lake Michigan shoreline. Sustained winds during this time period were at 30 to 40 MPH, with 

occasional gusts to 50 MPH. Wind speeds up to 62 MPH were recorded in the straits of 

Mackinac. 

 

A line of thunderstorms moved across eastern Upper and far northern Lower Michigan 

during the early afternoon hours of the 8
th

 of August, 2001. These storms produced numerous 

reports of severe hail. Winds from these storms also downed numerous trees. 

 

Four waves of severe thunderstorms impacted northern Michigan during the morning, 

afternoon, and evening hours on the 1
st
 of August, 2002. 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. Damage to patrol car was reported in Moran. 

 

Frequency:  Thunderstorms occur on about 29 days each year, and most occur during the 

summer season.    There is over 100 percent chance that the County will receive a thunderstorm 

in any given year. 
 

Safety:  The threat to life varies by the cause of death.  Toppling trees, debris in roadways can 

cause potential accidents.  Downed power lines and lightning are potential killers.   

 

Health:  No special health problems are attributable to thunderstorms, other than the potential 

for tetanus and other diseases that arise from injuries and damaged property. 

 

When lightning strikes a human being, serious burns or death are the common outcomes.  

For every person killed by lightning, three people are injured.  For those how survive their 

injuries can lead to permanent disabilities.  Seventy percent of the survivors suffer serious long-

term effects, such as memory loss, sleep disorders, depression, and fatigue. 

 

Buildings:  As with tornadoes, mobile homes/recreational vehicles are at a high risk of damage 

from thunderstorms.  Wind and water damage can result when windows are broken by flying 

debris or hail. Lightning can cause direct damage to structures (especially those without lightning 

protection systems) and can cause fires that damage forests and structures. 

 

Hail can inflict severe damage to roofs, windows and siding, depending on hailstone size 

and winds. 

Critical Facilities:  Critical facilities are susceptible to the same damage and disruption from 

thunderstorms as other buildings. Emergency operations can be disrupted as thunderstorms and 

lightning affect radio communications, and antennas and navigational markers are a prime target 

for lightning. 

 

Economic Impact:  Thunderstorms, flash flooding, wind and hail can all (or each) destroy crops 

in the field. Long stemmed vegetation, such as corn and wheat, is particularly vulnerable to hail. 
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Winds greater than 39 miles per hour can damage crops during the growing season.  Lightning is 

one of the major causes of forest fires. Fortunately, these impacts are relatively localized. 

 

Thunderstorms can impact transportation and utilities. Airplanes have crashed when hit 

by downbursts or lightning. Automobiles and their windshields are subject to damage by hail. 

 

Power lines can be knocked out by lightning or knocked down by wind and debris. 

Lightning can also cause power surges that damage appliances, electronic equipment and 

computers. 

  

Potential Losses:  Power outages, power surges, damages from wind and hail could create 

potential loss of function and property damage.  Emergency response may be required and there 

is a potential for casualties.   

 

Vulnerable Areas:  The whole county can be affected by the weather.  Heavily wooded areas, 

communication towers, power facilities are more vulnerable to damage. 

 

Tornadoes 

A tornado is a swirling column of air extending from a thunderstorm to the ground.  

Tornadoes can have wind speeds from 40 mph to over 300 mph.  A majority of tornadoes have 

wind speeds of 112 mph or less. Tornadoes in Michigan are most frequent in the spring and early 

summer when warm, moist air from the Gulf of Mexico collides with cold air from the polar 

regions to generate severe thunderstorms.   

 

Debris hurled by the wind can hit with enough force to penetrate walls.  Window, 

chimneys and roofs are the most vulnerable parts of building to tornado damage. 

 

Tornadoes can move forward at up to 70 mph, pause, slow down and change directions.  

Most have a narrow path, less than 100 yards wide and a couple of miles long.  However, 

damage paths can be more than 1 mile wide and 50 miles long. 

 

The northern Michigan tornado season runs from March into October with the most 

active period occurring during June and July.  The most active time of the day for tornadoes is 

during the late afternoon and early evening. 

 

The Fujita Scale of Tornado Intensity 

 

F-Scale 

Number 

Intensity 

Descriptor 

Wind Speed 

(mph) 
Type/Intensity of Damage 

F0 Gale tornado 40-72  Light damage.  Some damage to chimneys; breaks branches off trees; pushes over 
shallow-rooted trees; damages sign boards. 

F1 Moderate tornado 73-112 Moderate damage.  The lower limit is the beginning of hurricane wind speed; peels 

surface off roofs; mobile homes pushed off foundations or overturned; moving 
autos pushed off the roads; attached garages may be destroyed. 

F2 Significant tornado 113-157 Considerable damage.  Roofs torn off frame houses; mobile homes demolished; 

boxcars pushed over; large trees snapped or uprooted; light object missiles 
generated. 
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F-Scale 

Number 

Intensity 

Descriptor 

Wind Speed 

(mph) 
Type/Intensity of Damage 

F3 Severe tornado 158-206 Severe damage.  Roof and some walls torn off well-constructed houses; trains 

overturned; most trees in forest uprooted; heavy cars lifted off ground and thrown. 

F4 Devastating tornado 207-260 Devastating damage.  Well-constructed houses leveled; structures with weak 
foundations blown off some distance; cars thrown and large missiles generated. 

F5 Incredible tornado 261-318 Incredible damage.  Strong frame houses lifted off foundations and carried 

considerable distances to disintegrate; automobile-sized missiles fly through the air 

in excess of 100 meters; trees debarked; steel reinforced concrete structures badly 
damaged; incredible phenomena will occur. 

F6 Inconceivable tornado 319-379 These winds are very unlikely.  The area of damage they might produce would be 

unrecognizable. 

 
NOTE:  When describing tornadoes, meteorologists often classify the storms as follows:   

F0 and F1 - weak tornado; F2 and F3 - strong tornado; F4 and F5 - violent tornado  

 
(Source:  The Tornado Project; Storm Data, National Climatic Data Center) 

 

Historical Events:  According to the National Weather Service, during the time frame of 1950-

2004 Mackinac County has experienced three tornadoes.  Of these three, two tornados were rated 

an F1 and one reached an F2 level. 

 

On July 14, 1984 a F2 tornado touched down causing $25,000 in property damage.  With 

the other tornados, one occurring August 16, 1988 and one on July 13, 1995 there was no 

damage reported.  

 

Frequency:   Given the historical information it is expected that there is a 5.6 percent chance 

that Mackinac County can expect a tornado to occur in a given year.   

 

Safety:  People and property and animals are at high risk from structure collapse, flying debris, 

trees blowing down. 

 

Health:  The major health hazard from tornadoes is physical injury from flying debris or being 

in a collapsed building or mobile home.  Based on national statistics for 1970-1980, for every 

person killed by a tornado, 25 people were injured and 1,000 people received some sort of 

emergency care.   

 

Within a building, flying debris or missiles are generally stopped by interior walls.  

However, if a building has no partitions, any glass, brick or other debris blown into the interior is 

life threatening.  Following a tornado, damaged buildings are a potential health hazard due to 

instability, electrical system damage, and gas leaks.  Sewage and water lines may also be 

damaged. 

 

Building Damage:  Although tornadoes strike at random, making all buildings vulnerable, three 

types of structures are more likely to suffer damages: 

 

1. Mobile Homes 

2. Homes on crawlspaces (more susceptible to lift), and 

3. Buildings with large spans, such as airplane hangers, gymnasiums and factories. 
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Structures within the direct path of a tornado vortex are often reduced to rubble.  However, 

structures adjacent to the tornadoes path are often severely damaged by high winds flowing into 

the tornado vortex, known as inflow winds.   

 

Critical Facilities:  Because a tornado can hit anywhere in the County, all critical facilities are 

susceptible to being hit.  Schools are a particular concern, though for two reasons: 

 

1. They have a large number of people present, either during school or as a storm shelter, 

and 

2. They have large span areas, such as gyms and theaters. 

 

Economic Impact:  The major impact of a tornado on the local economy is damage to 

businesses and infrastructure.  A heavily damaged business, especially one that was barely 

making a profit, often has to be closed.   

 

Infrastructure damage is usually limited to above ground utilities, such as power lines.  

Damage to utility lines can usually be repaired or replaced relatively quickly. 

 

Damage to roads and railroads is also localized.  If it can’t be repaired promptly, alternate 

transportation routes are usually available, although emergency access may be impeded.   

 

Public expenditures include search and rescue, shelters, and emergency protection 

measures.  The large expenses are for repairs to public facilities and clean up and disposal of 

debris.  Most public facilities are insured, so the economic impact on the local treasury may well 

be small. 

 

Potential Losses:  Property damage and loss of function are potential losses as well as 

emergency response and casualties.   

 

Vulnerable Areas:  The entire County is at risk, but mobile homes within the County, 

campgrounds, and denser populated areas are more vulnerable especially along the shoreline 

areas which have no protection from the wind.  Older homes, trailers and recreational rv’s may 

not be able to withstand the high wind associated with tornadoes. 

Severe Winter Weather 

There are many ways for winter storms to form, but certain key ingredients are needed. 

First temperatures must be below freezing in the clouds and near the ground. There must be a 

source of moisture in the form of evaporating water. Then lift in the atmosphere causes the 

moisture to rise and form clouds of precipitation.  

 

Winter storms in the Midwest are caused by Canadian and Arctic cold fronts that push 

snow and ice deep into the interior region of the United States. Our area is also subject to lake 

effect snowstorms that develop from the passage of cold air over the relatively warm surface of 

Lake Michigan and Lake Huron which can cause heavy snowfall and blizzard conditions.  
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Winter storms can occur as heavy snowfalls, ice storms or extreme cold temperatures. 

Winter storms can occur as a single event or they can occur in combination, which can make an 

event more severe. For example, a moderate snowfall could create severe conditions if it were 

followed by freezing rain and subsequent extremely cold temperatures. The aftermath of a winter 

storm can impact a community or region for weeks, and even months. 

 

Snow:  Heavy snowfalls can range from large accumulations of snow over many hours to 

blizzard conditions with blowing snow that could last several days. The National Weather 

Service’s snow classification is in the table below. 

 

Snow Classifications 

Blizzard Winds of 35 miles per hour or more with snow and blowing snow reducing 
visibility to less that ¼ mile for at least 3 hours. 

Blowing Snow Wind-driven snow that reduces visibility. Blowing snow may be falling snow 
and/or snow on the ground picked up by the wind. 

Snow Squalls Brief, intense snow showers accompanied by strong, gusty winds. 
Accumulation may be significant. 

Snow Showers Snow falling at varying intensities for brief periods of time. Some 
accumulation possible. 

Snow Flurries Light snow falling for short duration with little or no accumulation. 

Source:  National Weather Service 

 

Winters and summers are later than those in other northern inland areas due to the 

temperatures of the surrounding large bodies of water.  The climate is not as harsh as other, more 

inland areas of the Midwest. 

 

Weather changes are frequent because many pressure systems pass eastward through this 

section of the United States and Canada.  Winter snows are most often associated with northwest 

winds. 

 

The average seasonal snowfall is about 112.6 inches.  The greatest snow depth at any one 

time during the period of record was 43 inches.  On the average, 125 days of the year have at 

least 1 inch of snow on the ground.  The number of such days varies greatly from year to year. 

The table below depicts the average snowfall during each month: 

 

Snowfall Threshold Climatology 

Derived from 1973-2000 Averages 

*Annual/seasonal totals may differ from the sum of the monthly totals due to rounding.  

St. Ignace Mackinac Bridge 

 

Month 

# Days 

Total ≥ 0.1" 

# Days 

Total ≥ 1.0" 

# Days 

Total ≥ 2. 0" 

# Days 

Total ≥ 5.0" 

JAN 9.2 6.4 4.2 1.2 

FEB 4.7 3.2 2.2 0.4 

MAR 3.1 2 1.3 0.3 

APR 1.3 0.9 0.5 0.1 
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Snowfall Threshold Climatology cont. 

Derived from 1973-2000 Averages 

*Annual/seasonal totals may differ from the sum of the monthly totals due to rounding.  

St. Ignace Mackinac Bridge 

 

Month 

# Days 

Total ≥ 0.1" 

# Days 

Total ≥ 1.0" 

# Days 

Total ≥ 2. 0" 

# Days 

Total ≥ 5.0" 

MAY 0 0 0 0 

JUN 0 0 0 0 

JUL 0 0 0 0 

AUG 0 0 0 0 

SEP 0 0 0 0 

OCT 0 0 0 0 

NOV 1.9 1.5 0.8 0.2 

DEC 7.2 5 3.1 0.9 

     

Annual 22.1 15.2 9.8 2.5 

 

Ice Storms:  An ice storm occurs when freezing rain falls from clouds and freezes immediately 

upon impact. Freezing rain is found in between sleet and rain. It occurs when the precipitation 

falls into a large layer of warm air and then does not have time to refreeze in a cold layer (near or 

below 32°F) before it comes in contact with the surface which is also near or below 32°F. 

 

Historical Events:  Mackinac County has experienced 42 Snow and Ice Events according to the 

National Weather Service in the period between January, 1950 and April, 2004.   Of the 42 

events 27 were categorized as heavy snow, nine as winter storms, two as freezing rain, two ice 

storms, one lake-effect snow, and one combination of heavy snow and freezing rain.  

 

Following are some descriptions of historical events.  The entire County is affected by 

these types of storms. 

 

In January, 1993 snow began across central Lower Michigan late in the evening of the 

12th and quickly spread north across northern Lower Michigan during the early morning hours 

of the Wednesday the 13th. The combination of heavy snow, northeast winds of 15 to 25 mph 

and temperatures in the lower to mid 20s created near blizzard conditions at times most of 

Wednesday. The snow tapered to flurries by early evening hours of Wednesday with total 

snowfall ranging from six to twelve inches. 

  

In March, 1994 a storm system moved northeast across central Lower Michigan during 

the morning of the 21st, causing a combination of snow, sleet, and freezing rain over the 

northern third of Lower Michigan and Eastern Upper Michigan.  Over eastern Upper Michigan, 

about 0.2 to 0.3 inches of ice accumulated on two to three inches of snow. Surprisingly few 

accidents were reported with this event.  

 

A southwest flow lake effect snow event began during the early morning hours of 

December 18
th

, 1996 and continued into the morning of the 19
th

.  A persistent snow band 
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developed across Lake Michigan.  The onshore flow produced 18 to 24 inches of snow in a zone 

between Naubinway and Brevort. 

 

Low pressure moved east across northern Lake Superior, pushing a cold front into and 

through the northern Great Lakes on the night of the 21
st
 in January, 2004. Out ahead of the 

front, widespread snow fell, which was enhanced by southwest winds off of Lake Michigan.  

This contributed to heavy snow over Eastern Upper Michigan during the day on the 21st.  Winds 

gusted up to 40 mph, producing substantial blowing and drifting snow, and at times zero 

visibility. US-2 was closed west of St Ignace due to the snowy and windy conditions. After the 

cold front went through, winds turned northwest and ushered in a more classic lake effect snow 

event. 

 

Heavy snow fell on Eastern Upper Michigan, mainly west of I-75, from the night of the 

12
th

 in March, 2004 into the morning of the 13th. Accumulations of eight to ten inches were 

common from Paradise to Rexton. 

 

Frequency:    There is a 78 percent chance that Mackinac County will get a severe winter 

weather event in a given year.  The County can expect 2.5 days each year that snowfall will be 

greater than 5 inches.   The majority of these times the entire County will be affected. 

 

Safety:  Loss of power is a major concern during the winter months for those who rely on 

electric for heat.   Driving conditions are also a major concern during winter storms.  

 

Health:  People and animals are vulnerable when winter shows its fury.   

 

Buildings:  Snow and ice accumulation upon roofs make all buildings vulnerable to damage.  

Some, with flat roofs, widen spans, insufficient slopes, or ice dam susceptibility may be more 

vulnerable than others. 

 

Critical Facilities:  Critical facilities are susceptible to the same damage from winter storms as 

other buildings. Emergency operations can be disrupted as travel may become extremely difficult 

or impossible.    

 

Economic Impact:  Winter storms can shut down entire communities which would result in the 

economic loss of many businesses.  Snow removal costs are increased which increases the 

burden on the County Road Commission.     

 

Potential Losses:  Potential losses from severe winter weather could include structure collapses, 

increased cost in snow removal, increased potential for transportation accidents, increased 

potential for infrastructure failures, and possibly severely limiting emergency response time and 

ability. 

 

Vulnerable Areas:  The whole County would be vulnerable during severe winter weather.  

Areas along the southern shoreline typically get hit hard with a south wind. 



Mackinac Co. Hazard Mitigation Plan 54 November, 2005 

Extreme Temperatures 

Prolonged periods of extreme temperatures, whether extreme summer heat or extreme 

winter cold, can pose severe and often life-threatening problems for Michigan’s citizens.  

Although they are radically different in terms of initiating conditions, the two hazards share a 

commonality in that they both primarily affect the most vulnerable segments of the population – 

the elderly, children, impoverished individuals, and people in poor health.  Due to their unique 

characteristics, extreme summer heat and extreme winter cold hazards will be discussed 

individually. 

 
Extreme Summer Heat 

 

Extreme summer weather is characterized by a combination of very high temperatures 

and exceptionally humid conditions.  When persisting over a long period of time, this 

phenomenon is commonly called a heat wave.   

 

Because the combined effects of high temperatures and high humidity are more intense in 

urban centers, heatstroke and heat exhaustion are a greater problem in cities than in suburban or 

rural areas.  Nationwide, approximately 200 deaths a year are directly attributable to extreme 

heat.  Extreme summer heat is also hazardous to livestock and agricultural crops, and it can cause 

water shortages, exacerbate fire hazards, and prompt excessive demands for energy.  Roads, 

bridges, railroad tracks and other infrastructure are susceptible to damage from extreme heat.   

 

Air conditioning is probably the most effective measure for mitigating the effects of 

extreme summer heat on people.  Unfortunately, many of those most vulnerable to this hazard do 

not live or work in air-conditioned environments, especially in major urban centers where the 

vulnerability is highest.  The use of fans to move air may help some, but recent research 

indicates that increased air movement may actually exacerbate heat stress in many individuals. 
 

Extreme Winter Cold 

Like heat waves, periods of prolonged, unusually cold weather can result in a significant 

number of temperature-related deaths.  Each year in the United States, approximately 700 people 

die as a result of severe cold temperature-related causes.  This is substantially higher than the 

average of 200 heat-related deaths each year.  It should be noted that a significant number of 

cold-related deaths are not the direct result of “freezing” conditions.  Rather, many deaths are the 

result of illnesses and diseases that are negatively impacted by severe cold weather, such as 

stroke, heart disease and pneumonia.  It could convincingly be argued that, were it not for the 

extreme cold temperatures, death in many cases would not have occurred at the time it did from 

the illness or disease alone. 
 

Historical Events:  

 

Excessive Heat was a problem the first two weeks in August, 2001 across all of northern 

Michigan. Temperatures reach the mid to upper 90s, on average, a few days each year; however, 

for a 5 day (8/5 - 8/9) stretch overnight low temperatures failed to fall below the lower 70s in 

most areas. This very humid air mass was unusual for northern Michigan, an area which 

typically sees cool nighttime temperatures and for this reason has very few homes with air 

conditioners. No heat related deaths or injuries were reported; however, most outdoor events 
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were modified due to the forecasts of hot and humid conditions. County fairs sent animals home, 

yet still there were livestock losses at fairs some counties. Attendance at county fairs was well 

below normal and this was attributed to the heat.  

 

Frequency:  The annual average temperature ranges from 41 degrees to 43 degrees F.  The 

average winter temperature is 17.3 degrees F and the average daily minimum temperature is 9.4 

degrees.  The lowest temperature on record, which occurred on January 26, 1927, is -30 degrees.  

In summer, the average temperature is 62.2 degrees and the average daily maximum temperature 

is 73.7 degrees.  The highest recorded temperature occurred on July 13, 1936, is 103 degrees.  

The tables below shows the average number of days that the temperatures were above 90 F or 

below freezing level over a period of 27 years and the temperature extremes for that time period. 

 

Temperature Threshold Climatology 

Derived from 1973-2000 Averages 

*Annual/seasonal totals may differ from the sum of the monthly totals due to rounding. 

St. Ignace Mackinac Bridge 

 

Month 

# Days 

Total ≥ 90 F 

# Days 

Max  < 32 F 

# Days 

Min < 32 F 

# Days 

Min < 0 F 

JAN 0 23.3 30.7 5.3 

FEB 0 19 27.5 5.8 

MAR 0 10.3 28.6 1.8 

APR 0 0.8 16.6 0 

SEP 0 0 0.2 0 

OCT 0 0 5.5 0 

NOV 0 4.3 17.9 0 

DEC 0 15.9 28.5 1 

 

Temperature Extremes 

Period of Record:  1973-2001  

St. Ignace Mackinac Bridge 

 

Month 

1-Day Max  

Degrees F 

 

Date 

1-Day Min 

Degrees F 

 

Date 
JAN 48 1/11/1975 -27 1/4/19 

FEB 54 2/27/2000 -29 2/16/1987 

MAR 65 3/14/1995 -15 3/1/1980 

APR 80 4/25/1990 1 4/7/1979 

MAY 84 5/28/1987 15 5/11/1981 

JUN 88 6/15/1976 29 6/5/1983 

JUL 90 7/26/1999 39 7/6/1983 

AUG 93 8/4/1985 38 8/30/1976 

SEP 89 9/5/1999 26 9/28/1981 

OCT 77 10/1/1995 20 10/19/1974 

NOV 65 11/1/1999 6 11/30/1986 

DEC 60 12/6/2001 -16 12/11/1977 

Annual 93 8/4/1985 -29 2/16/1987 
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Health:  The major threats of extreme summer heat are heatstroke (a major medical emergency), 

and heat exhaustion.  Heatstroke often results in high body temperatures, and the victim may be 

delirious, stuporous, or comatose.  Rapid cooling is essential to preventing permanent 

neurological damage or death.  Heat exhaustion is a less severe condition than heatstroke, 

although it can still cause severe problems such as dizziness, weakness and fatigue.  Heat 

exhaustion is often the result of fluid imbalance due to increased perspiration in response to the 

intense heat.  Treatment generally consists of restoring fluids and staying indoors in a cooler 

environment until the body returns to normal.  Other, less serious risks associated with extreme 

summer heat are often exercise-related and include heat syncope (a loss of consciousness by 

persons not acclimated to hot weather), and heat cramps (an imbalance of fluids that occurs when 

people unaccustomed to heat exercise outdoors). 

 

Hypothermia (the unintentional lowering of core body temperature), and frostbite (damage from 

tissue being frozen) are probably the two conditions most closely associated with cold 

temperature-related injury and death.  Hypothermia is usually the result of over-exposure to the 

cold, and is generally thought to be clinically significant when core body temperature reaches 95 

degrees or less.  As body temperature drops, the victim may slip in and out of consciousness, and 

appear confused or disoriented.  Treatment normally involves re-warming the victim, although 

there is some controversy in the medical community as to exactly how that should be done.  

Frostbite rarely results in death, but in extreme cases it can result in amputation of the affected 

body tissue. 
 

Hypothermia usually occurs in one of two sets of circumstances.  One situation involves 

hypothermia associated with prolonged exposure to cold while participating in outdoor sports 

such as skiing, hiking or camping.  Most victims of this form of hypothermia tend to be young, 

generally healthy individuals who may lack experience in dealing with extreme cold 

temperatures.  The second situation involves a particularly vulnerable person who is subjected to 

only a moderate, indoor cold stress.  A common example would be that of an elderly person 

living in an inadequately heated home.  In such circumstances, hypothermia may not occur until 

days or perhaps weeks after the cold stress begins.   

 

The special vulnerability of elderly persons to hypothermia has become readily apparent.  

Over half of the approximately 700 persons who die each year due to cold exposure are 60 years 

of age or older, even though this age group only represents about 20% of the country’s 

population.  This remarkable statistic may be due, in part, to the fact that elderly persons appear 

to perceive cold less well than younger persons and may voluntarily set thermostats to relatively 

low temperatures.  In addition, high energy costs and the relative poverty among some elderly 

people may discourage their setting thermostats high enough to maintain adequate warmth.  

Because many elderly people live alone and do not have regular visitors, the cold conditions may 

persist for several days or weeks, thus allowing hypothermia to set in. 

 

Babies and very young children are also very vulnerable to hypothermia.  In addition, 

statistics indicate that death due to cold is more frequent among males than females in virtually 

all age groups.  Part of that may be explained by differences in risk factors, and part may be due 

to different rates of cold exposure between the sexes. 
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Potential Losses:  Loss of heat in extreme cold can lead to frozen pipes and loss of 

infrastructure.  Prolonged periods of extreme heat can cause loss of crops and potential livestock 

loss, drought and greater potential for wildfires.  Function loss from heaving ground can also 

occur along the transportation network.  The potential for casualties and emergency response will 

also factor into potential losses. 

 

Vulnerable Areas:  The entire county would be susceptible to extreme temperatures.  Shoreline 

areas may experience a greater temperature difference than inland areas.  Nursing homes, senior 

citizens complexes, and hospitals would have concentrations of population that would be more 

vulnerable.  

Flooding 

Floods are the most common and widespread of all natural disasters--except fire. Most 

communities in the United States have experienced some kind of flooding, after spring rains, 

heavy thunderstorms, or winter snow thaws. 

A flood, as defined by the National Flood Insurance Program is: "A general and temporary 

condition of partial or complete inundation of two or more acres of normally dry land area or of 

two or more properties (at least one of which is your property) from:  

 Overflow of inland or tidal waters, 

 Unusual and rapid accumulation or runoff of surface waters from any source, or 

 A mudflow.  

[The] collapse or subsidence of land along the shore of a lake or similar body of water as a 

result of erosion or undermining caused by waves or currents of water exceeding anticipated 

cyclical levels that result in a flood." 

 The following terminology is used when describing floods: 

The term Minor Flooding is used to indicate minimal or no property damage. However, 

some public inconvenience is possible. 

The term Moderate Flooding is used to indicate the inundation of secondary roads. 

Transfer to higher elevation may be necessary to save property. Some evacuation may be 

required. 

 

Riverine Flooding:   The most common and most damaging floods occur along rivers and 

streams and this is called overbank flooding.  Overbank flooding of rivers and streams can be 

caused by one or more of three factors: 

 

1. Too much precipitation in the watershed for the channels to convey. 

2. Obstructions in a channel, such as an ice jam or beaver dam, and 

3. Large release of water when a dam or other obstruction fails. 

 

http://www.fema.gov/fima/nfip.shtm
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 All three of these factors are reviewed in this section, but most floods are caused by the 

first, too much precipitation in the watershed. 

 

 Flooding can also occur in streets when rainwater cannot flow into a storm sewer.  

Basements can flood when rainwater cannot flow away from the house or when the sewers back 

up.  These problems are usually caused by heavy local rains and are often not related to overbank 

flooding or floodplain locations.   

 

Shoreline Flooding 

 

Flooding and erosion of shoreline areas caused by high Great Lakes water levels, storm surges, 

or winds is known as shoreline flooding.   

 

Mackinac County has over 100 miles of shoreline (including islands) on Lakes Michigan 

and Huron and the Straits of Mackinac.  Great Lakes water level information is shown in the 

following table:  

 

Lakes Michigan-Huron 
 Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Mean 578.54 578.48 578.54 578.81 579.13 579.33 579.43 579.36 579.20 579.00 578.81 578.64 

Max 581.30  
1987 

581.07  
1986 

581.10  
1986 

581.46  
1986 

581.63  
1986 

581.79  
1986 

581.99  
1986 

581.99  
1986 

581.96  
1986 

582.35  
1986 

581.96  
1986 

581.56  
1986 

Min 576.12  

1965 

576.08  

1964 

576.05  

1964 

576.15  

1964 

576.57  

1964 

576.64  

1964 

576.71  

1964 

576.67  

1964 

576.64  

1964 

576.44  

1964 

576.28  

1964 

576.18  

1964 

 

Chart Datum 577.5 feet                                                                                                            International Great Lakes Datum of 1985 

 

 

Chart Datum, also known as Low Water Datum, is a reference plane on each lake to which water 

depths on navigation charts are referred.  The International Great Lakes Datum of 1985 has its 

zero base at Rimouski, Quebec near the mouth of the St. Lawrence River (approximate sea 

level). 

 

Lake Huron at Detour Village, MI  

Possible Storm Induced Rises (in feet) 

 

  

  Probability of Exceedance  

  20% 10% 3% 2% 1% 

January  0.70  0.70  0.80  0.80  0.90  

February  0.50  0.60  0.70  0.70  0.80  

March  0.50  0.60  0.70  0.80  0.90  

April  0.60  0.60  0.70  0.80  0.90  

May  0.40  0.50  0.50  0.50  0.60  

June  0.40  0.50  0.60  0.60  0.60  

July  0.40  0.40  0.50  0.60  0.60  

     

NOTE: 
The rises shown here, 

should they occur, would 

be in addition to still 

water levels indicated on 

the Monthly 

Bulletin.  Values of wave 

runup are not provided in 

this table. 
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Lake Huron at Detour Village, MI  

Possible Storm Induced Rises (in feet) 

Probability of Exceedance 

August  0.40  0.40  0.50  0.50  0.50  

September  0.50  0.50  0.60  0.60  0.60  

October  0.60  0.70  0.80  0.80  0.90  

November  0.70  0.70  0.80  0.90  0.90  

December  0.70  0.70  0.80  0.80  0.90  
 

NOTICE: All data contained herein is preliminary in nature and therefore subject to change. The data is for general information purposes ONLY 

and SHALL NOT be used in technical applications such as, but not limited to, studies or designs. All critical data should be obtained from and 

verified by the United States Army Corps of Engineers, Detroit District, Engineering and Technical Services, Great Lakes Hydraulics and 

Hydrology Office, 477 Michigan Ave., Detroit, MI 48226. The United States of America assumes no liability for the completeness or accuracy of 

the data contained herein and any use of such data inconsistent with this disclaimer shall be solely at the risk of the user.  

 

 

Precipitation:  The total annual precipitation is 32.36 inches.  Of this, 18.18 inches, or about 56 

percent, usually falls in April through September.  The growing season for most crops falls 

within this period.  The heaviest 1-day rainfall on record was 4.10 inches on September 1, 1937.  

 

Precipitation Threshold Climatology 

Derived from 1973-2000 Averages 

St. Ignace Mackinac Bridge 

*Annual/seasonal totals may differ from the sum of the monthly totals due to rounding. 

 

Month 

# Days 

Total ≥ 0.01" 

# Days 

Total ≥ 0.10" 

# Days 

Total ≥ 0.50" 

# Days 

Total ≥ 1.00" 

JAN 11.7 4.7 0.7 0 

FEB 8 3.2 0.3 0 

MAR 7.4 3.9 1 0.1 

APR 8.5 5.2 1.1 0.2 

MAY 8.4 5.8 1.8 0.4 

JUN 8.6 5.5 1.7 0.5 

JUL 7.6 5.2 1.8 0.7 

AUG 8.2 5 1.8 0.6 

SEP 11.5 7.3 2.1 0.4 

OCT 11.7 7.3 2 0.3 

NOV 10.8 7 1.4 0.3 

DEC 10.4 4.6 0.7 0.1 

     

Annual 112.6 64.8 16.5 3.9 

     

Winter 30.2 12.6 1.7 0.2 

Spring 24.3 14.9 3.9 0.8 

Summer 24.4 15.7 5.4 1.9 

Fall 34.1 21.6 5.4 1 
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Precipitation Extremes  

Period of Record: 1973-2000 

St. Ignace Mackinac Bridge 

 

Month 

 

High (in) 

 

Year 

 

Low (in) 

 

Year 

1-Day Max 

(in) 

 

Date 
JAN 2.37 1987 0 2001 1.07 1/20/1974 

FEB 2.62 1985 0.02 1998 1 2/24/1977 

MAR 4.91 1977 0 2001 3.05 3/26/1996 

APR 4.37 1981 0.38 1998 1.75 4/9/1980 

MAY 4.85 1983 0.45 1992 1.6 5/25/1989 

JUN 5 1990 0.4 1988 2.35 6/7/1987 

JUL 6.7 1977 0 2001 3 7/3/1977 

AUG 7.76 1975 0.28 1991 2.82 8/9/2001 

SEP 7.9 1986 0.73 1989 1.56 9/14/1993 

OCT 5.15 2001 0.54 2000 1.68 10/14/2001 

NOV 6.26 1988 0.55 1999 2.26 11/5/1988 

DEC 3.67 1996 0 1994 1.3 12/28/1984 

       

Annual 38.33 1985 17.38 1900 3.05 3/26/1996 

       

Winter 6.78 1997 1.19 1998 1.3 12/28/1984 

Spring 8.92 1979 1.96 1999 3.05 3/26/1996 

Summer 14.04 1975 3.84 1983 3 7/3/1977 

Fall 13.35 1985 3.53 1976 2.26 11/5/1988 

 

 

Watersheds:  
 

 The county has more than 24,000 acres of lakes and ponds.  These bodies of water range 

in size from 5 to 7,000 acres.  Manistique lake is the largest in the county, at 7,000 acres.  Other 

lakes in the county are Brevort Lake, 4230 acres; Millecoquins Lake, 1,000 acres; South 

Manistique Lake, 4,000 acres; Milakokia Lake, 1,956 acres; and East Lake, 995 acres. 

 

The major rivers are the Black, Brevort, Carp, Hendrie, Milakokia, Millecoquins, 

Munuscong, and Pine Rivers.  The Carp and Pine Rivers flow into Lake Huron on the eastern 

side of the county.  The Hendrie River in the north-central part of the county flows north into the 

Tahquamenon River.  The other rivers flow into Lake Michigan on the western side of the 

county.  Most of the riverbeds are silts or sands and have a few rocky rapids.  The Pine and Carp 

Rivers have clay or silt bottoms (Davis and Frey, 1984).  (See Map 20 - Watershed Basins and 

Map 21 - Major Lakes and Rivers) 

 

 A watershed (drainage basin) of a river comprises all the land that contributes to a river’s 

flow.  Large river basins are an aggregate of many smaller watersheds.  A basin collects 

precipitation, which it stores and later transports to lakes, streams, or underground.  During the 

storage and transportation process the water is purified by sunlight, aeration, or filtration.  This 

water is available when needed by the basin’s inhabitants, such as man, animals, and plants.   
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Therefore, a drainage basin functions as a municipal water system in collecting water.   

 

 The topography, or surface features of the land, governs the direction and speed of 

surface water flow, and consequently, the size and shape of watersheds.  Usually, a watershed’s 

outer edges form a “ridge” that prevents the flow of surface water from one watershed to 

another.  However because this area is virtually flat, there is some flow of water between 

watersheds.  The major river basins draining Mackinac County are the Carp River Basin, 

Waishkey River Basin, Pine River Basin.  These basins are located in Chippewa and central part 

of Mackinac Counties.  Water quality in these basins is generally excellent with no known 

sources of waste. 

 

 There are many short, minor river basins located along the coastline of the Upper 

Peninsula, which cover small areas and discharge to Lake Superior, Lake Michigan, Lake Huron  

or the St. Mary’s River.  Practically the whole southern portion of Mackinac County is included 

in these many small basins.  There are no known sources of pollution.  Water quality in these 

basins depends on natural factors because most of the areas are wilderness or very sparsely 

populated with-out any population centers or industries.  Agricultural runoff (phosphates and 

nitrogen, principally, from farm fertilizers) in these areas would be minor.   

 

Flash Floods:  Flash floods are generated by severe storms that drop much rainfall in a short 

time, dam failures or possibly even ice jams.  All flash floods strike quickly.  Areas with steep 

slopes and narrow stream valleys are particularly vulnerable to flash flooding, as are the banks of 

small tributary streams.  In hilly areas, the high-velocity flows and short warning time make 

flash floods hazardous and very destructive. 

 

Obstructions:  Obstructions can be channel obstructions, such as small bridge openings or log 

jams, or floodplain obstructions, such as road embankments, fill and buildings.  Channel 

obstructions will cause more frequent floods, while floodplain obstructions impact the larger, 

less frequent floods where most of the flow is overbank, outside the channel. 

 

Obstructions can be natural or man made.  Natural obstructions, like log jams, can be 

cleared out or are washed away during larger floods.  The great problem is man made 

obstructions, which tend to be more permanent.   

 

Ice Jams:  Ice jams occur when warm weather and rain break up frozen rivers or any time there 

is a rapid cycle of freezing and thawing.  The broken ice floats downriver until it is blocked by 

an obstruction such as a bridge or shallow area.  An ice dam forms, blocking the channel and 

causing flooding upstream.  Ice jams present three hazards: 

 

1. Sudden flooding of areas upstream from the jam, often on clear days with little or no 

warning, 

2. Sudden flooding of areas downstream when an ice jam breaks.  The impact is similar to a 

dam break, damaging or destroying buildings and structures. 

3. Movement of ice chunks that can push over trees and crush buildings. 
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Dam Failures:  Dams are made to hold back large amounts of water.  If they fail or are 

overtopped, they can produce a dangerous flood situation because of the high velocities and large 

volumes of water released.  A break in a dam can occur with little or no warning on clear days 

when people are not expecting rain, much less a flood.  Breaching often occurs within hours after 

the first visible signs of dam failure, leaving little time for evacuation. 

 

Dam failures are usually caused by either structural problems with the dam or by 

hydrologic problems.  Structural problems include seepage, erosion, cracking, sliding and 

overturning that are a result of the age of the dam or lack of maintenance.  Hydrologic problems 

typically occur when there is excessive runoff due to heavy precipitation.  A dam failure can 

occur if the dam has to impound (hold back) more water than it is designed to, or if the spillway 

capacity is inadequate for the amount of water needing to pass downstream. 

 

The series of tragic dam failures that occurred across the United States in the 1970s 

prompted government action to more stringently regulate dams, and heightened public concern 

about hazards created by unsafe dams.  Both the Michigan Department of Environmental Quality 

(MDEQ) and the Federal Energy Regulatory Commission (FERC) classify and regulate dams in 

Michigan.  This statute requires the MDEQ to rate each dam as either "high", "significant", or 

"low" hazard potential, according to the potential downstream impact if the dam were to fail (not 

according to the physical condition of the dam).  The MDEQ has identified and rated over 2,400 

dams in Michigan.  Dams over 6 feet in height that create an impoundment with a surface area of 

more than 5 acres are regulated by this statute.  Mackinac County has six dams five of which 

have been rated a low hazard, one a significant hazard.  (See Map 14 – Critical Facilities Dams 

and Bridges.) 

 

Transportation:  Loss of road access is a major flood impact that affects all residents and 

businesses, not just those who own property in the floodplain.  Sometimes the loss is temporary, 

such as during the flood.   

 

Sometimes the loss of transportation lasts well after the disaster.  When roads, bridges or 

railroads are washed out by a flood, it can be weeks or months before they are repaired and 

reusable. 

 

Historical Events:   

 

In 1993 three flooding events were recorded in January, March and April.  Mackinac Co. 

was part of the affected counties although Lower Michigan counties were the most affected. 

 

On July 31, 1999 a few inches of standing water developed on local streets in Engadine.  

A bow echo moved east across much of eastern upper and northern lower Michigan ahead of a 

cold front moving over the upper Midwest. Numerous reports of straight line wind damage were 

associated with the bow. Storms with heavy rain ahead of the bow caused some flooding across 

Mackinac County.  

 

In April, 2001 a combination of runoff from snowmelt and rainfall resulted in minor 

flooding primarily along the Pine River in the Upper Peninsula. 
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Garfield Township has experienced flooding in Mill Pond Park when water levels were 

high.  Some walkways and sitting structures were exposed to the increased water level.  

Increased development along lake shorelines also can be exposed to flooding situations when 

water levels are high. 

 

Bois Blanc Island Township has experienced flooding problems when lake levels are 

high which has caused erosion and problems with septic systems. 

 

All townships, with the exception of Portage Township, have Great Lake shorelines 

which, during times of high water tables, is exposed to flooding and erosion.  Portage Township 

has inland lakes which are extensively developed and is also exposed to flooding during times of 

high water levels. 

 

Future Flood Risk:  Past floods are indications of what can happen in the future, but flood 

studies and mitigation plans are based on the risk of future flooding.  Flood studies extrapolate 

from historical records to determine the statistical potential that storms and floods of certain 

magnitude will recur. Such events are measured by their “recurrence interval,” i.e., a 10-year 

storm or a 50-year flood. 

 

These terms are often misconstrued. Commonly, people interpret the 50-year flood 

definition to mean “once every 50 years.” This is 

incorrect. Statistically speaking, a 50-year flood has a 1/50 

(2%) chance of occurring in any given year. In reality, a 

50-year flood could occur two times in the same year, two 

years in a row, or four times over the course of 50 years. It 

is possible to not have a 50-year flood over the course of 

100 years.   

 

The base flood is the one percent chance flood, 

i.e., the flood that has a one percent (one out of 100) 

chance of occurring in any given year. The one percent 

chance flood has also been called the 100-year flood. This 

Plan uses the base flood as a basis for determining the 

flood risk in Mackinac County. 

 

Another term used is the “500-year flood.” This 

has a 0.2% chance of occurring in any given year. While 

the odds are more remote, it is the national standard used 

for protecting critical facilities, such as hospitals and 

power plants. 

 

The base floodplain: The area inundated by the 

base flood is the “base floodplain.” FEMA maps (called 

Flood Insurance Rate Maps, or FIRMs) also call this the 

Special Flood Hazard Area or A Zone.  The base 

 
– – – – – – – – – – – – – – – – – – 

 
Floodplain/Floodway Delineation 

The upper schematic identifies the 
channel, floodway and fringe 
portions of the base floodplain, 
which is shown in the lower map as 
a Zone AE on the Flood Insurance 
Rate Map (FIRM). The floodway is 
shown on the FIRM with diagonal 
lines. The Zone X is the area 
mapped as higher than the base 
floodplain, but it may still have local 
drainage and flooding problems. 
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floodplains for Mackinac County are the ones shown on Map 22 -  Flood Insurance Rate Map.  

An example of a FIRM is shown on the previous page.   

 

The central part of the floodplain is called the “floodway.” The floodway is the channel 

and that portion of the adjacent floodplain which must remain open to permit passage of the base 

flood. Floodwaters generally are deepest and swiftest in the floodway, and anything in this area 

is in the greatest danger during a flood. The remainder of the floodplain is called the “fringe,” 

where water may be shallower and slower. 

 

The depth and velocity of a river are also important considerations in mitigation efforts.  

The faster the water moves, the more pressure it puts on a structure and the more it will erode 

stream banks and scour the earth around a building’s foundation. 

 

While buildings may be easy to protect in areas of low velocities, people are not always 

safe. The total impact of moving water is related to the depth of the flooding. Studies have 

shown that deep water and low velocities can cause as much damage as shallow water and high 

velocities.  Any summary data presented in this Plan should be augmented by site-specific data, 

such as depths and velocities, when looking at mitigation alternatives at any single location. 

 

Impact:  Impacts can be classified in four categories:  impact on people (e.g., safety and health), 

damage to buildings, damage to critical facilities, and economic disruption (damage to 

businesses and infrastructure). 

 

Safety:   A car will float in less than 2 feet of moving water and can be swept downstream into 

deeper waters. This is one reason floods kill more people trapped in vehicles than anywhere else.   

 

Victims of floods have often put themselves in perilous situations by ignoring warnings 

about travel or mistakenly thinking that a washed-out bridge is still there.  People die of heart 

attacks, especially from exertion during a flood fight. Electrocution is a cause of flood deaths, 

claiming lives in flooded areas that carry a live current created when electrical components short 

out. Floods also can damage gas lines, floors, and stairs, creating secondary hazards such as gas 

leaks, unsafe structures, and fires. Fires are particularly damaging in areas made inaccessible to 

fire-fighting equipment by high water or flood-related road or bridge damage. 

 

Warning and evacuation:  The threat to life posed by a flood can be avoided if people can 

evacuate before the waters reach their buildings or close their evacuation routes. This requires 

advance notice that a flood is coming and a system to disseminate flood warnings.  

 

Transportation:  Loss of road access is a major flood impact that affects all residents and 

businesses, not just those who own property in the floodplain.  Sometimes the loss is temporary, 

such as during the flood.  Bridges that can be expected to go under water are shown 

 

Sometimes the loss of transportation lasts well after the disaster.  When roads, bridges or 

railroads are washed out by a flood, it can be weeks or months before they are repaired and 

reusable. 
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Bridges:  A key evacuation and safety concern is when roads and bridges go under water. 

Generally, the larger the road, the more likely it will not flood, but this is not always the case. 

 

Health:  While such problems are often not reported, three general types of health hazards 

accompany floods. The first comes from the water itself. Floodwaters carry whatever was on the 

ground that the upstream runoff picked up, including dirt, oil, animal waste, and lawn, farm and 

industrial chemicals. Pastures and areas where cattle and hogs are kept can contribute polluted 

waters to the receiving streams. 

 

Flood waters saturate the ground, which leads to infiltration into sanitary sewer lines. 

When wastewater treatment plants are flooded, there is nowhere for the sewage to flow. 

Infiltration and lack of treatment lead to overloaded sewer lines, which back up into low lying 

areas and some homes. Even though diluted by flood waters, raw sewage can be a breeding 

ground for bacteria, such as e coli, and other disease causing agents.  

 

The second type of health problem comes after the water is gone. Stagnant pools become 

breeding grounds for mosquitoes, and wet areas of a building that have not been cleaned breed 

mold and mildew. A building that is not thoroughly and properly cleaned becomes a health 

hazard, especially for small children and the elderly. 

 

Another health hazard occurs when heating ducts in a forced-air system are not properly 

cleaned after inundation. When the furnace or air conditioner is turned on, the sediments left in 

the ducts are circulated throughout the building and breathed in by the occupants. 

 

If the water system loses pressure, a boil order may be issued to protect people and 

animals from contaminated water. 

 

The third problem is the long-term psychological impact of having been through a flood 

and seeing one’s home damaged and irreplaceable keepsakes destroyed. The cost and labor 

needed to repair a flood-damaged home puts a severe strain on people, especially the unprepared 

and uninsured. There is also a long-term problem for those who know that their homes can be 

flooded again. The resulting stress on floodplain residents takes its toll in the form of aggravated 

physical and mental health problems. 

 

Building damage:  In a few situations, deep or fast moving waters will push a building off its 

foundation, but this is rare. More often, structural damage is caused by the weight of standing 

water, known as “hydrostatic pressure.” 

 

Basement walls and floors are particularly susceptible to damage by hydrostatic pressure. 

Not only is the water acting on basement walls deeper, a basement is subjected to the combined 

weight of water and saturated earth. In addition, water in the ground underneath a flooded 

building will seek its own level, resulting in uplift forces that can break a concrete basement 

floor.  

 

The most common type of damage inflicted by a flood is caused by soaking. When 

soaked, many materials change their composition or shape. Wet wood will swell and, if dried too 
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quickly, will crack, split or warp. Plywood can come apart. Gypsum wallboard will fall apart if it 

is bumped before it dries out. The longer these materials are wet, the more moisture, sediment 

and pollutants they will absorb.  

 

Soaking can cause extensive damage to household goods. Wooden furniture may become 

so badly warped that it cannot be used. Other furnishings such as upholstery, carpeting, 

mattresses, and books usually are not worth drying out and restoring. Electrical appliances and 

gasoline engines will not work safely until they are professionally dried and cleaned. 

 

In short, while a building may look sound and unharmed after a flood, the waters can 

cause a lot of damage.  To properly clean a flooded building, the walls and floors should be 

stripped, cleaned, and allowed to dry before being recovered. This can take weeks and is 

expensive.  

 

Damage data:   A source of damage data is past claims paid by the National Flood Insurance 

Program. These are shown in the following table: 

 

NFIP INSURANCE REPORT 

BY COMMUNITY 
 

Community 

Name 

Total 

Premium 

Current A-Zone  Total 

Coverage 

Claims since 

78 Total 

Doll since 78 

Total 

CLARK TWP  10,393 0 20 2,845,400 0    0 

 

GARFIELD TWP  6,559 0 9 2,005,900 2 2,257 

HUDSON TWP.  1,740 0 3 415,500 0 0 

MORAN TWP.  1,217 0 2 324,000 0 0 

ST. IGNACE 

CITY  

278 0 0 155,000 0 0 

ST. IGNACE 

TWP. 

1,531 0 3 74,900 1 0 

County Total 21,718 0 37 6,621,700 3 2,257 

 

Flood insurance claims figures do not include items not covered by a flood insurance 

policy, such as landscaping and automobiles, and the value of lost family heirlooms. They also 

do not include damage to uninsured or underinsured properties. 

 

Floods can be slow, or fast rising but generally develop over a period of days.   Investing 

in mitigation steps now, such as engaging in floodplain management activities, constructing 

barriers, such as levees, and purchasing flood insurance, will help reduce the amount of 

structural damage to a home and financial loss from building and crop damage should a flood or 

flash flood occur.  Monitoring of current weather conditions and weather forecasts gives 

advanced notification of potential flooding. Hazardous weather outlooks and forecasts give vital 

information on the amounts of precipitation, wind intensity and direction, time and extent, etc. 

Thus, the severity of potential flooding can be assessed and prepared for effectively. 

 

Potential Losses:  Property damage, loss of function, and emergency response costs.   
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Vulnerable Areas:  Shoreline communities and areas that have major rivers and more of a clay 

soil base.   

Drought 

 

Drought is a normal part of the climate of Michigan and of virtually all other climates 

around the world – including areas with high and low average rainfall.  Drought differs from 

normal arid conditions found in low rainfall areas in that aridity is a permanent characteristic of 

that type of climate.  Drought is the consequence of a natural reduction in the amount of 

precipitation expected over an extended period of time, usually a season or more in length.   The 

severity of a drought depends not only on its location, duration, and geographical extent, but also 

on the water supply demands made by human activities and vegetation.  This multi-faceted 

nature of the hazard makes it difficult to define a drought and assess when and where one is 

likely to occur. 

 

Drought differs from other natural hazards in several ways.  First, it is difficult to 

determine the exact beginning and end of a drought, since its effects may accumulate slowly and 

linger even after the event is generally thought of as being over.  Second, the lack of a clear-cut 

definition of drought often makes it difficult to determine whether one actually exists, and if it 

does, its degree of severity.  Third, drought impacts are often less obvious than other natural 

hazards, and they are typically spread over a much larger geographic area.  Fourth, due primarily 

to the aforementioned reasons, most communities do not have in place any contingency plans for 

addressing drought.  This lack of pre-planning can greatly hinder a community’s response 

capability when a drought does occur. 

 

Droughts can cause many severe impacts on communities and regions, including:  1) 

water shortages for human consumption, industrial, business and agricultural uses, power 

generation, recreation and navigation; 2) a drop in the quantity and quality of agricultural crops; 

3) decline of water quality in lakes, streams and other natural bodies of water; 4) malnourishment 

of wildlife and livestock; 5) increase in wildfires and wildfire-related losses to timber, homes and 

other property; 6) declines in tourism in areas dependent on water-related activities; 7) declines 

in land values due to physical damage from the drought conditions and/or decreased economic or 

functional use of the property; 8) reduced tax revenue due to income losses in agriculture, retail, 

tourism and other economic sectors; 9) increases in insect infestations, plant disease, and wind 

erosion; and 10) possible loss of human life due to food shortages, extreme heat, fire, and other 

health-related problems such as diminished sewage flows and increased pollutant concentrations 

in surface water. 

 

Historical Events:   In the September, 2001 Mackinac County was one of  73 counties in 

Michigan requesting federal assistance from devastating crop losses due to severe drought.   The 

request was based on 30 percent or more loss estimates in at least one commodity.  From the 

middle of June through the middle of August, less than ¾ inch rain fell in most areas and, in 

addition, temperatures exceeding 100 degrees F were common during the last two weeks of July, 

exacerbating the already dry conditions. 
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Frequency:  In 2 years out of 10, the rainfall in April through September is less than 14 inches at 

St. Ignace. The growing season for most crops falls within this period. 

 

Potential Losses:  With a severe drought the County can expect function loss of some sort and 

possible casualties and emergency response costs. 

 

Vulnerable Areas:  Mainly inland areas, but possibly the whole County would be affected. 

 

Subsidence 

 

Subsidence is the lowering or collapse of the land surface due to loss of subsurface 

support.  It can be caused by a variety of natural or human-induced activities.  Natural 

subsidence occurs when the ground collapses into underground cavities produced by the solution 

of limestone or other soluble materials by groundwater.  Human-induced subsidence is caused 

principally by groundwater withdrawal, drainage of organic soils, and underground mining.  

 

Historical Events:  Parts of Highway U.S.-2 near the Cut River Bridge were washed away due 

to land movement after an intense rain storm in the summer of 2004. 

 

 Historical Fort Mackinac located on Mackinac Island experienced partial loss of stone 

wall on steep slope, due to a combination of poor drainage, steep slopes and the aging material of 

the wall. 

 

Potential Losses:   Function loss, environmental contamination, property damage, possible 

casualties and emergency response. 

 

Vulnerable Areas:  Areas with steep slopes such as those greater than 35%. 

 

Conclusions 

 

 This chapter provides information on the hazards that can affect Mackinac County:   

transportation accidents, hazardous materials incidents, public health emergencies, severe winter 

weather, thunderstorms, wildfires, extreme temperatures, tornadoes, flooding, drought and 

subsidence.  Data on the hazards are provided in terms of severity, frequency and historical 

occurrences.  Technological hazards such as hazardous materials incidents and nuclear attack 

will need more in-depth analysis than this plan provides, which is concentrating more on the 

natural hazards. 

 

 The impact of these hazards are reviewed under four categories:  how they impact people, 

how they impact property, what critical facilities may be damaged, and economic disruption 

(damage to businesses or infrastructure). 

 

 While it is hard to compare different natural phenomena, a general summary can show 

how they impact the County.  This is done in Table 1, “Impact of the Hazards.” 
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Frequency:  The annual chance column in the table shows the likelihood of occurrence in any 

given year.  These numbers are discussed in the “Frequency” section of each hazard. 

 

Location:  The location and area affected by a single occurrence is shown. 

 

Safety:  The safety hazard rating in Table 1 for thunderstorms and winter/ice storms is relatively 

high because of the dangerous conditions they may cause. 

 

Property Damage:  The property damage column is a factor of the estimated damage per 

structure times the number of structures likely to be damaged by the hazard.   

 

Critical Facilities:  The types of critical facilities and infrastructure that are affected are listed. 

 

Economic disruption:  Typical impacts on businesses and utilities are listed in this column. 

 

 Table 2 “Vulnerable Areas” shows the hazards and the municipalities which may be 

impacted. 

 

Overall, there is adequate data on the hazards affecting the County as a whole.  However, 

to measure the impact on individual communities and locations, such as critical facilities, 

requires addition effort beyond the scope of this county-wide plan.  It is recommended that each 

critical facility be investigated further to determine its vulnerability to damage by the hazards 

reviewed in this chapter.   
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Chapter 3 

GOALS & OBJECTIVES 
 

 The following goals and objectives were developed to reflect the priorities of Mackinac 

County with consideration of the impact of each natural hazard that can affect the County.   

 

 Protection of life is considered the top priority for the County.  Not only those that live in 

the County but also tourists or other visitors.  Secondary to protection of life is to protect 

property or the key facilities and infrastructure that are vital in emergencies.   The third goal is to 

identify projects or areas that need improvement or that would mitigate damage before it occurs.   

And finally, to encourage and educate people on self-help and protection measures. 

 

1. Protect lives, health, and safety of the citizens and visitors of Mackinac County from the 

effects of potential hazards. 

a. Provide adequate early warning 

i. Additional Sirens – County-wide 

ii. Call-out system – County-wide 

b. Maintain essential, trained emergency services 

i. Volunteer Recruitment 

ii. Training Opportunities 

c. Provide emergency shelters  

i. Designate shelters throughout County 

ii. Equip/Supply shelters as needed 

d. Identify vulnerable population areas 

i. Elderly population 

ii. Adult Foster Care Homes 

iii. Flood-prone areas 

iv. Trailer parks and Campgrounds 

 

2. Protect critical facilities, key assets, and public infrastructure. 

a. Minimize damage to public and private property 

i. Lightning protection 

ii. Flooding protection 

iii. Freezing protection 

b. Provide alternative electrical and communication sources 

i. Identify needs – generators, radios, housing for equipment, etc. 

ii. Fulfill the needs – purchase equipment, construct garage/warehouse 

c. Identify, evaluate, maintain, and upgrade infrastructure  

i. Water and Wastewater Mains – Cit of St. Ignace, City of Mackinac Island, 

Clark Township 

ii. Roads/Bridges/Dams – County-wide  
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d. Employ hazard specific preventative measures 

i. Develop Checklist to evaluate a property’s exposure to damage from 

hazards 

ii. Encourage Firewise/StormReady Strategies 

 

3. Identify specific projects to mitigate damage that are cost-effective and affordable. 

a. Adopt and enforce appropriate policies/zoning/building codes and include hazard 

mitigation considerations in Land Use and Master Plans.  

i. Snow Load Capacity 

ii. High Winds 

iii. Firewalls 

iv. Standards for streets to allow for size/weight of emergency vehicles 

b. Utilize natural and man-made barriers/open spaces in prevention efforts 

i. Snow fencing 

ii. Land stabilization on steep slopes 

iii. Encourage preservation of open spaces 

iv. Storm water management 

c. Develop specific site emergency plans as appropriate 

i. Encourage public/private agencies to develop emergency plans in 

coordination with Office of Emergency Services 

d. Utilize proven strategies that prevent loss of life and property  

i. Adopt/Encourage Firewise strategies 

ii. Continue efforts in Address Signage 

iii. Continue pre-planning efforts, with workshops and meetings 

 

4. Encourage self-help and self-protection measures to mitigate the effects of hazards on 

public and private property. 

a. Provide community with preventative information 

i. Develop brochures to pass out with building permits 

ii. Provide information at local fairs and community shows 

b. Increase public awareness 

i. Develop brochures on community shelters, siren warnings 

ii. Provide information to local news media for print 

iii. Develop PowerPoint presentations which can be used at informational 

workshops or meetings 

iv. Incorporate information into County web site 

c. Encourage participation in mitigation and preparedness efforts 

i. Hold annual public hearings, requests for participation 

ii. Annual survey to local departments, public and private agencies 

 

The goals of this plan focus on health and safety issues associated with natural hazards 

and the importance of people being able to protect themselves and their property from damage. 

 

These goals and objectives are based on the community’s hazard analysis, as well as 

input from the citizens, home and business owners, public and private agencies and other 

interested entities. 
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 The Hazard Analysis Working Group also established a set of criteria for which any 

action proposed or taken would have to meet.  The criterion set forth by the group is described in 

more detail in Chapter 8. 
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Chapter 4  
 

 

Goal 1:  Protection of lives and property from potential hazards 

 

Emergency services measures protect people during and after a disaster. A good 

emergency management program addresses all hazards, and it involves all municipal and/or 

county departments.  

 

At the state level, programs are coordinated by the Michigan State Police Emergency 

Management Division.  Mackinac County emergency services are coordinated through the 

Mackinac County Office of Emergency Services in St. Ignace.  The fire and ambulance 

departments of the municipalities in the County are the first-responders, and local leaders 

(township supervisors, etc.) are designated as the official emergency contact.   

 

Objective:  Provide early adequate warning 

 

Threat recognition is most important. The first step in responding to a severe winter 

storm, thunderstorm, tornado, flood, or other natural hazard is knowing when weather conditions 

are such that an event could occur. With a proper and timely threat recognition system, adequate 

warnings can be disseminated.  

 

Severe Winter Storms:  The National Weather Service (NWS) is the prime agency for 

predicting winter storms. Though more difficult, the NWS can also forecast ice storms.  They 

have completed a major modernization program designed to improve the quality and reliability 

of weather forecasting.  The keystone of this improvement is Doppler Weather Surveillance 

Radar, which can more easily detect severe weather events that threaten life and property – 

including severe winter weather events such as snowstorms.  Most important, the lead time and 

specificity of warnings for severe weather have improved significantly.  Severe snow storms can 

often be forecasted days in advance of the expected event, which allows time for warning and 

preparation. 

 

The State and local government agencies are warned via the Law Enforcement 

Information Network (LEIN), National Oceanic and Atmospheric Administration (NOAA) 

weather radio, and the Emergency Managers Weather Information Network (EMWIN).  Public 

warning is provided through the Emergency Alert System (EAS).  The National Weather Service 

stations in Michigan transmit information directly to radio and television stations, which in turn 

pass the warning on to the public.   

 

Tornadoes and Thunderstorms:  The National Weather Service again, is the prime agency for 

detecting meteorological threats, such as tornadoes and thunderstorms. Severe weather warnings 

are transmitted through the Michigan State Police’s Law Enforcement Information Network 

(LEIN) and through the NOAA Weather Radio System. The Federal agency can only look at the 

large scale, e.g., whether conditions are appropriate for formation of a tornado. For tornadoes 

and thunderstorms, local emergency managers can provide more site-specific and timely 



Mackinac Co. Hazard Mitigation Plan 79 November, 2005 

recognition by sending out National Weather Service trained spotters to watch the skies when the 

Weather Service issues a watch or warning.   

 

Wildfires:  The MDNR Forest Management Division directs and coordinates wildfire 

prevention, containment and suppression activities on all non-federal lands in the state, as well as 

Indian Reservations (under contract with the U.S. Bureau of Indian Affairs).  The MDNR places 

great emphasis on wildfire prevention and public education, since the vast majority of wildfires 

in Michigan are caused by human activity.  The MNDR Forest Management Division’s 

philosophy is that preventing fires from starting in the first place, and taking precautionary 

measures around rural homes to stop the spread of wildfires, are the best means of avoiding or 

minimizing wildfire losses.  The Hiawatha National Forest is protected by the US Federal Forest 

Service.  Each agency has mutual aid agreements with local fire departments. 

 

When conditions of extreme fire hazard exist, the MDNR can request the Governor to 

issue an outdoor burning ban to mitigate the potential for wildfire in all or part of the state.  Such 

a ban restricts smoking, fireworks, and outdoor burning activities to approved locations. Crews 

will be sent out for an aerial survey of the areas with high potential for wildfire.  

 

As state in Chapter 1, 80 percent of Mackinac County is covered by forest land and many 

of those acres are owned by State and Federal government.  On Mackinac Island, 60 percent of 

land cover is upland forest.  The majority of these upland forests are part of the State Park and 

are composed of northern hardwoods, pine, aspen and birch.  This land, under the jurisdiction of 

the Mackinac Island State Park Commission, is protected due to the significant historical value, 

and nature is left alone.  When times of dryness occur, wildfire is especially threatening to these 

areas.  The local government then becomes responsible for the safety of the residents as well as 

the many tourists that may be visiting the Island.   The Island communities are more vulnerable 

as they have to handle an emergency on their own until help from the mainland can arrive. 

 

Public and private property in the urban/wildland interface can be better protected from 

the risk of damage or destruction by possible wildfires.  The scenic and fish and wildlife 

resources which attract tourists to the area will also be better protected as a result of improved 

forest management, thereby preventing the loss of important tourism-related income in the local 

area. 

 

Floods:  A flood threat recognition system predicts the time and height of the flood crest. This 

can be done by measuring rainfall, soil moisture, and stream flows upstream of the community 

and calculating the subsequent flood levels. 

 

In the absence of a gauging system on small streams, the best threat recognition system is 

to have local personnel monitor rainfall and stream conditions. While specific flood crests and 

times will not be predicted, this approach will provide advance notice of potential local or flash 

flooding.  

 

After the threat recognition system tells the OES and municipalities that a winter storm, 

thunderstorm, tornado, flood, or other hazard is coming, the next step is to notify the public and 

staff of other agencies and critical facilities. The earlier and the more specific the warning, the 

greater the number of people who can implement protection measures. 
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The National Weather Service issues notices to the public using two levels of notification: 

 

Watch: conditions are right for thunderstorms, tornadoes or winter storms, wildfires or 

flooding. 

Warning: a flood, tornado, etc. has started or has been observed. 

 

A more specific warning may be disseminated by the community in a variety of ways. The 

following are the more common methods: 

 Outdoor warning sirens 

 Sirens on public safety vehicles 

 Commercial or public radio or TV stations  

 The Weather Channel  

 Cable TV emergency news inserts  

 Telephone trees/mass telephone notification 

 NOAA Weather Radio  

 Tone activated receivers in key facilities 

 Door-to-door contact 

 Mobile public address systems 

 

Multiple or redundant systems are most effective  if people do not hear one warning, they 

may still get the message from another part of the system. Each has advantages and 

disadvantages: 

 

 Radio and television provide a lot of information, but people have to know when to 

turn them on.  

 NOAA Weather Radio can provide short messages of any impending weather hazard 

or emergency and advise people to turn on their radios or televisions, but not everyone 

has a Weather Radio. 

 Outdoor warning sirens can reach many people quickly as long as they are outdoors. 

They do not reach people in tightly-insulated buildings or those around loud noise, 

such as at a factory, during a thunderstorm, or in air conditioned homes. They do not 

explain what hazard is coming, but people should know to turn on a radio or 

television. 

 Automated telephone notification services are also fast, but can be expensive and do 

not work when phones lines are down. Nor do they work for unlisted numbers and 

calling screener services, although individuals can sign up for notifications.  

 Where a threat has a longer lead time, going door-to-door and manual telephone trees 

can be effective. 

Just as important as issuing a warning is telling people what to do. A warning program 

should have a public information aspect. People need to know the difference between a tornado 
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warning (when they should seek shelter in a basement) and a flood warning (when they should 

stay out of basements).  

 

The Mackinac County OES is responsible for disseminating warning information to the 

public and notifying response personnel during an emergency.  Once a threat is perceived, the 

County’s 911 dispatch center transmits the warnings to these offices, as well as schools, 

hospitals, government offices, business, and the general public through the following systems: 

 

 The Emergency Alert Radio System (EARS) is a tone alert system designed to 

provide weather watch and warning information to schools, hospitals, government 

offices, business, and the general public. 

 The Emergency Alert System (EAS) is a national warning system that utilizes 

broadcast radio and television stations and local cable televisions systems.  In 

Mackinac County, the EAS works closely with radio stations WSOO/WSUE (AM-

1230, FM-101.3) and KNOW/WYSS (AM-1400, FM-99.5) and WIHC (FM 97.9), 

and WNBY (FM 93.8) and TV stations WWUP 9&10, WGTQ 29&8, WTOM 7&4, 

WCMU Public, and WGKU FOX. 

Municipalities are responsible for the installation and operation of warning sirens.  Fire 

chiefs, township supervisors and police chiefs are authorized to activate these systems.  Most of 

the County does not have warning siren coverage. (See Map 23, Siren Coverage.)  The lack of 

use of sirens and/or using the sirens to announce a non-emergency situation has developed over 

the years into a lack of public awareness.  A public education program would be needed 

explaining the siren warnings, when they are used and what to do.  The County OES holds that 

the most effective means of warning are radio, television, cable systems (EAS) and NOAA 

Weather Radios. 

 

Stormready:  The National Weather Service established the StormReady program to help local 

governments improve the timeliness and effectiveness of hazardous weather related warnings for 

the public. To be officially StormReady, a community must: 

 

1. Establish a 24 hour warning point and an emergency operations center 

2. Have more than one way to receive severe weather warnings and forecasts and to alert 

the public 

3. Create a system that monitors weather conditions locally 

4. Promote the importance of public readiness though community seminars 

5. Develop a formal hazardous weather plan, which includes training severe weather 

spotters and holding emergency exercises. 

 

Being designated as a StormReady community by the Weather Service is a good measure of 

a community’s emergency warning program for weather hazards.  
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Mitigation actions 

 Making sure warning systems are adequate for area coverage. 

 Identify areas that may need better coverage. 

 Increase public awareness about warning system and what it means 

 Develop call-out systems 

 

Objective:  To maintain essential, trained emergency services 

 

The protection of life and property is the foremost important task of emergency responders. 

Concurrent with threat recognition and issuing warnings, a community should respond with 

actions that can prevent or reduce damage and injuries. Typical actions and responding parties 

include the following: 

 Activating the emergency operations center (emergency management) 

 Closing streets or bridges (police or public works) 

 Shutting off power to damaged areas (utility company) 

 Passing out sand and sandbags (public works) 

 Ordering an evacuation (mayor, township supervisors) 

 Holding children at school/releasing children from school (school district) 

 Opening shelters (Red Cross) 

 Security and other protection measures (police) 

An emergency action plan ensures that all bases are covered and that the response activities 

are appropriate for the expected threat. These plans should be developed in coordination with the 

agencies or offices that are given various responsibilities.  

 

Emergency action plans should be updated annually to keep contact names and telephone 

numbers current and to make sure that supplies and equipment that will be needed are still 

available. They should be critiqued and revised after disasters and exercises to take advantage of 

the lessons learned and changing conditions. The end result is a coordinated effort implemented 

by people who have experience working together so that available resources will be used in the 

most efficient manner. 

 

The Mackinac County Emergency Action Guidelines (EAG) is designed to present a 

common platform for coordination of major response activities for all types of natural and 

technological hazards.  It establishes the responsibilities during a disaster, such as 

communications, evacuation and public health.  Implementation of these Guidelines relies on the 

combined effort of MackinacCounty departments and municipal or township emergency 

departments. 

 

The EAG provides the standard operating procedures and other guidance documents that 

cover the details of various aspects of emergency response, such as communications, evacuation, 

sheltering, damage assessment, and severe weather.  It also has a Pre-Emergency Operations 

Checklist with to-do items that pertain to specific and various hazards.   
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The City of St. Ignace, the City of Mackinac Island, and Bois Blanc Island Township 

maintain EAG Support Plans to coordinate with the County’s emergency services.  The 

remaining municipalities in the County rely on direction and assistance from the Mackinac 

County Office of Emergency Services.  If the severity or extent of an emergency were to exceed 

any municipality’s capability, the County is able to provide additional resources. 

 

The City of St. Ignace and Mackinac Island are the only municipalities with a law 

enforcement agency in the County.  The remainder of the County is serviced by the Mackinac 

County Sheriff’s Department (main office in St. Ignace) and supplemented by the Michigan State 

Police, with the St. Ignace Post and Mackinac Island Post.   

 

The City of St. Ignace has the only part-paid fire department in the County.  The remainder 

of the county is served by volunteer departments, mostly at the Township level.  The U.S. Forest 

Service is responsible for fire protection in the Hiawatha National Forest and the Department of 

Natural Resources (DNR) is responsible for fire protection on state forested land.  Both agencies 

work closely with local fire fighting groups whenever the danger of woodland and urban fires is 

elevated.  In addition, all fire departments have mutual aid assistance agreements with one 

another. 

 

Mitigation actions:  

 

 Recruiting new volunteers 

 Providing opportunities for training of volunteers 

 Practicing response drills 

 Encouraging community emergency planning efforts 

 Cost-sharing/cooperation between local units of governments, law enforcement 

agencies, emergency services, state and federal departments 

 

Objective:  Provide emergency shelters 

 

During and after a disaster, communities should undertake activities to protect public health 

and safety, facilitate recovery, and help prepare people and property for the next disaster. By 

providing emergency shelters with appropriate supplies, the County helps to ensure the safety of 

public during a disaster.  

 

Appropriate measures include the following: 

 Providing for the mass care and sheltering of residents left without heat or electricity  

 Mobilizing sufficient resources to clear blocked roads of debris or snow for 

transportation safety 

 Providing safe drinking water and food 

 Patrolling evacuated areas to prevent looting 

 Monitoring for diseases 
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 Vaccinating residents for tetanus 

 Cleaning up debris and garbage 

 

Mitigation actions 

 Identify mass care facilities and necessary resources such as cots, blankets, food 

supplies and generators, as well as snow clearance and removal equipment and 

services.  

 Once identified, care facilities should be assessed for resistance to potential damage 

from hazards (snow loads on roof, wind protections, etc…).    If  areas are found that 

can or should be upgraded, every effort should be made to make the care facility 

disaster resistant. 

 Construct new shelter(s) or safe rooms in needed area(s). 

 Communities should develop debris management procedures (to include the 

identification of multiple debris storage, processing and disposal sites) so that the tree 

and other storm-related debris can be handled in the most expedient, efficient, and 

environmentally safe manner possible. 

 Information about shelters should be made known for the citizens and the visitors who 

are traveling through the area. 

 

Objective:  Identify vulnerable population areas 

 

 Identification of the vulnerable population areas will help to ensure the safety of the 

people and visitors of the area.  For example, the County has many campgrounds throughout the 

interior and along the shoreline areas.  Campers may not have TV or radio to receive early 

warning.   The tents or camper trailers would be vulnerable to the elements in severe weather.  

Many citizens of the County are elderly and may also have special needs.  By identifying these 

vulnerable areas the County can be better prepared during an emergency situation.  

 

The Mackinac County Office of Emergency Services provides emergency and disaster early 

warning information on a request basis to special needs populations.   

 

The Mackinac County OES makes sure that federal, state and county regulations are 

implemented for health and safety.  This includes the County Health Department testing water 

supplies and food services that were affected (Public Health Chapter of the Mackinac County 

EAG).   

 

The Damage Assessment Chapter of the County’s Emergency Action Guidelines, provides 

procedures for developing an inspection team and inspecting damaged structures and facilities.  

The Guidelines highlight the need for municipalities to enforce their building codes.   

 

 

 

Mitigation actions: 
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 Upgrading and maintaining County Geographic Information System with information 

on vulnerable areas 

 Once identified, assess vulnerable areas for mitigative measures that can be taken to 

make them less vulnerable. 

 

Conclusions 

 

1. The threat recognition system for severe weather hazards (thunderstorms, winter storms 

and tornadoes) is as effective as the County can have for the cost. 

 

2. The procedures and media that the County and municipalities use to disseminate 

warnings are inadequate for the area, and additional improvements to the EAS system 

would improve the likelihood that people will receive warning in time. 

 

3. Additional siren coverage is needed for areas lacking this warning.   

 

4. Information regarding siren warnings is needed. 

 

5. The Mackinac County Emergency Action Guidelines have overall guidance on 

responding to many different kinds of hazards.   More specific guidance for responding to 

individual natural hazards is inadequate. 

 

 

Recommendations 

 

1. Each township/community should recognize that the chief elected official is responsible 

for emergency management functions to ensure smooth communications before, during 

and after warnings and emergencies. 

 

2. The County and the individual municipalities should consider the existing siren warning 

system and upgrade to cover all necessary areas. 

 

3. Each township and municipality should work with County to identify and prioritize 

specific roads and routes to plow to optimize travel conditions in severe winter weather. 

 

4. StormReady community planning efforts should be made within the County. 

 

5. Additional warning media are needed to advise people in the rural areas in a timely 

manner such as a call-out system. 

 

6. The public should be educated on what the sirens and warnings mean and what steps they 

should take to protect themselves. 
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7. Encourage communities and private agencies to develop emergency plans to coordinate 

with County efforts. 

 

8. The County should review its emergency response plans and programs and: 

a. Identify where additional activities are needed to respond to natural hazards. 

b. Ensure they have access to information on all critical facilities and update that 

information annually. 

c. Incorporate post-disaster procedures for public information, reconstruction 

regulation and mitigation project identification. 

d. Conduct a tabletop exercise at least once a year (as required by State law). 
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Chapter 5 

 
Goal 2:  Protect critical facilities, key assets, and public infrastructure. 

  

Damage from hazards to property can be very costly.  Therefore, property protection 

measures can be used to modify buildings or property subject to damage. The following three 

approaches are typical property protection measures: 

Modify the site to keep the hazard away, 

Retrofit the structure so it can withstand the impacts of the hazard, and 

Insure the property to provide financial relief after the damage occurs. 

Property protection measures are normally taken by the property owner, although in many 

cases technical and financial assistance may be available through a government agency.  

 

Objective: Minimize damage to public and private property 

 

 As noted in Chapter 2, the major impact of hazards is to people and improved property. 

Generally, natural hazards do not damage vacant areas. In some cases, properties can be 

modified so the hazard does not reach the damage-prone improvements.  

 A fire break (brush and other fuel are cleared away from the building so a fire may not reach 

it) is an example of keeping a hazard away.  Grass is kept short, leaves are raked, or overhanging 

tree limbs are trimmed. 

     Natural vegetation can be used to create snow or wind breaks to help provide protection to the 

property. 

 

Flooding is also a hazard that can be kept away from a building. Some ways to do this are by 

erecting a barrier between the building and the source of flooding, or to move the building out of 

the floodprone area, elevate the building above the flood level, or if it is too damaged and not 

worth the previous measure, the building could be demolished. 

 

 The measures listed above focused on keeping the hazard from reaching a building or 

damage-prone part of a property. An alternative is to modify the site or building to minimize or 

even prevent damage. There are many techniques to do this. This section looks at the measures 

that can be implemented to protect existing buildings from damage by winter storms, tornadoes 

and high winds, wildfires, and floods. 

 

 Winter storm retrofitting measures include improving insulation on older buildings and 

relocating water lines from outside walls to interior spaces. Windows can be sealed or covered 

with an extra layer of glass (storm windows) or plastic sheeting. Roofs can be made to shed 

heavy loads of snow and prevent ice dams that form when snow melts.  
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 Burying utility lines is a measure that addresses the winds from tornadoes and 

thunderstorms and the ice that accompanies winter storms. Installing or incorporating backup 

power supplies minimizes the effects of power losses caused by downed lines. Trimming and 

maintaining trees to prevent limb breakage is another way to mitigate damages to utility lines 

from high wind or ice damage.  Surge suppressors protect delicate appliances during 

thunderstorms.  

 Tornado retrofitting measures include constructing an underground shelter or “safe room” 

to protect the lives of the occupants.   Improving bracing to reinforce a structure is another 

approach for tornadoes and high winds or to secure the roof, walls, foundations and mobile 

homes with adequate fasteners or tie downs. These help hold the building together when the 

combination of high wind and pressure differences work to pull the building apart.  

     A third tornado and high wind protection modification is to strengthening garage doors, 

windows and other large openings. If winds break the building’s “envelope,” the pressures on the 

structure are greatly increased. 

 

 Retrofitting approaches to protect buildings from the effects of thunderstorms include storm 

shutters, lightning rods, and strengthening connections and tie-downs (similar to tornado 

retrofitting). Roofs could be replaced with materials less susceptible to damage by hail, such as 

modified asphalt or formed steel shingles. 

During the area’s frequent summer thunderstorms, many critical facilities can be 

damaged by lightning strikes and power surges.  While the systems are equipped with surge 

protectors and other protective devices, these voltage surges cause damage to control systems 

that could result in a threat to public health through inadequate treatment of drinking water, 

draining of the water supply in the water tower, and/or inadequate treatment of sewage.   

 

To safeguard the municipal water supply and ensure continuing treatment of wastewater 

in the event of a power failure or surge, municipalities and the County should develop a checklist 

for assessing a critical facility from potential hazards.  Annual inspections would then address 

the needs for protecting the critical facilities and provide a basis for needed improvements.   

 

 Flood retrofitting measures include dry floodproofing, where all areas below the flood 

protection level are made watertight, or wet floodproofing where water is let in and everything 

that could be damaged by a flood is removed or elevated above the flood level. Another flood 

protection modification addresses flooding caused by overloaded sanitary or combined sewers. 

Four approaches may be used to protect a structure against sewer backup:  floor drain plugs, 

floor drain stand-pipes, overhead sewers, and backflow protection valves.  

Insurance is not really a mitigative measure for hazards. However, it does help the owner 

repair, rebuild and possibly afford to incorporate some of the other mitigation measures to 

protect from future losses.  

 

Insurance has the advantage that, as long as the policy is in force, the property is 

protected and no human intervention is needed for the measure to work. A standard 
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homeowner’s insurance policy will cover a property for the hazards of tornado, wind, hail, and 

winter storms. 

  

Although most homeowner’s insurance policies do not cover a property for flood 

damage, an owner can insure a building for damage from surface flooding through the National 

Flood Insurance Program. Flood insurance coverage is provided for buildings and their contents 

damaged by a “general condition of surface flooding” in the area.  

 

Some people have purchased flood insurance because it was required by the bank when 

they got a mortgage or home improvement loan. Usually these policies just cover the building’s 

structure and not the contents. Renters can buy contents coverage, even if the owner does not buy 

structural coverage on the building. There is limited coverage for basements and the below grade 

floors of bilevels and trilevels. 

 

Several insurance companies have sump pump failure or sewer backup coverage that 

can be added to a homeowner's insurance policy. Each company has different amounts of 

coverage, exclusions, deductibles, and arrangements. Most are riders that cost extra. Most 

exclude damage from surface flooding that would be covered by a National Flood Insurance 

policy. 

 

Larger local governments can self-insure and absorb the cost of damage to one facility, but if 

many properties are exposed to damage, self-insurance can be a major drain on the treasury. 

Communities cannot expect Federal disaster assistance to make up the difference. Under Section 

406(d) of the Stafford Act: 

 
If an eligible insurable facility damaged by flooding is located in a [mapped floodplain] … and the 
facility is not covered (or is underinsured) by flood insurance on the date of such flooding, FEMA is 
required to reduce Federal disaster assistance by the maximum amount of insurance proceeds that 
would have been received had the buildings and contents been fully covered under a National Flood 
Insurance Program (NFIP) standard flood insurance policy. [Generally, the maximum amount of 
proceeds for a non-residential property is $500,000.] 

[Communities] Need to: 

 Identify all insurable facilities, and the type and amount of coverage (including 

deductibles and policy limits) for each. The anticipated insurance proceeds will be 

deducted from the total eligible damages to the facilities.  

 Identify all facilities that have previously received Federal disaster assistance for which 

insurance was required. Determine if insurance has been maintained. A failure to 

maintain the required insurance for the hazard that caused the disaster will render the 

facility ineligible for Public Assistance funding…. 

 [Communities] must obtain and maintain insurance to cover [their] facility - buildings, 

equipment, contents, and vehicles - for the hazard that caused the damage in order to 

receive Public Assistance funding. Such coverage must, at a minimum, be in the amount 

of the eligible project costs. FEMA will not provide assistance for that facility in future 

disasters if the requirement to purchase insurance is not met.  – FEMA Response and 

Recovery Directorate Policy No. 9580.3, August 23, 2000 
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In other words, the law expects public agencies to be fully insured as a condition of receiving 

Federal disaster assistance.  

 

Efforts are being made by the Michigan Department of Transportation to construct ditches 

along Hwy. US-2 to allow for better storm run-off management as well as addressing the 

problem of blowing sand and snow across the highway.  Cooperation between State Departments 

is essential to balance the safety issues while continuing to preserve critical areas.   

Mitigation actions: 

- Use natural plantings for snow/wind fences along major roadways 

- Ditching along Hwy. US-2 

- Use Geographic Information System to identify and maintain database on critical 

areas 

- Encourage Mackinac Island, Bois Blanc Island, Hendricks, and Newton Township 

in participation in National Flood Insurance Program 

- Adopt zoning/building codes that mitigate hazards 

- Develop a checklist for assessing buildings for hazard preparedness 

 

Objective: Provide alternative electrical and communication sources 

 

 Loss of electricity and communication can make the difference between life and death in 

some situations.  Emergency operations centers and health facilities depend upon having the 

power and the ability to communicate during a crisis situation. 

 

 Electrical power can be lost due to downed power lines from ice or snowstorms, 

thunderstorms or lightning, high winds, falling trees or tree limbs.  Flooding also can interrupt 

the power source.  

 

 During the winter, buildings that rely on electricity for heat will be most vulnerable if 

power is lost for extended periods of time.  Facilities that use power to sustain life, such as 

hospitals or nursing homes, will be extremely vulnerable if a back-up power source is not 

available. 

 

 In the case of the City of St. Ignace, a generator is available to the Department of Public 

Works but needs a heated facility to be housed in.  This generator would ensure the water and 

wastewater systems would be operable in times of power outages. 

 

 Equipment is needed to address the communication/radio “dead-zone” along Hwy. US-2.  

Equipment installed on a tower in Stutsmanville in Emmet County would service Mackinac 

County as well as some of Schoolcraft County.   

 

 Communication between the County’s Office of Emergency Services and first responders 

throughout the county is critical during a disastrous situation.  Radio communication is vital to 

Mackinac County and the most up-to-date equipment should be maintained in order to best serve 

the citizens in a critical situation.   
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Mitigation actions: 

- Provision of back-up generators for critical facilities 

- Provision for housing generators 

- Provision of back-up communication systems 

- Installation of equipment on existing tower 

- Burying of power lines  

- Developing community forestry program with main goal of creating and 

maintaining disaster-resistant landscape in public rights-of way 

- Protecting communication systems from lightning strikes 

- Replace or renovate aging structures and equipment 

 

Objective:  Identify, evaluate, maintain, and upgrade infrastructure   

 

 By identifying and evaluating the infrastructure within the County, vulnerable areas can 

be determined and therefore damage control can begin before a disaster happens. 

 

Each winter the City of St. Ignace Department of Public Works and parts of Moran 

Township have areas within the water system that need to leave the water running in order to 

prevent freezing.  On Second Street and Portage there are two blocks in which road 

improvements have reduced the amount of topsoil covering the pipes, leaving them vulnerable to 

freezing each year.  This area needs a bigger pipe, buried deeper, to address this issue.  On 

Antoine Street, a water main pipe dead ends and freezes each year, affecting the whole system.  

Area residents need to let their water run each winter.  The City has also experienced sewer 

problems along Paro and Ferry Lane, due to the extreme winter temperatures.   Freezing pipes 

also could be corrected on Hillcrest and Deluca Dr. by an additional one-block connection to 

keep the water flowing.   

 

The communities of Cedarville and Hessel, located in Clark Township are served by a 

municipal sewer system.  The majority of this system is a gravity system, but one section of the 

system requires a grinder pump to pressurize the system.  This area of the system has 

experienced problems with freezing during severe winter weather, resulting in backups of raw 

sewage into basements and elsewhere.  Because of the area’s fractured limestone bedrock, the 

groundwater in the vicinity is highly susceptible to contamination; thus these sewer backups are 

not only a hazard and inconvenience to the residents of these structures, but could also result in a 

public health threat.  The situation is exacerbated by the fact that some of these structures are 

seasonal residences in which the sewer backup may not be discovered until some time after it 

occurs. 

 

 Upgrading the size of chlorine cylinders would mean less handling and a less potential 

for accidents at the Water Plant on Mackinac Island, which is a serious concern for local 

officials.    
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Adding this type of information to the geographic information system will provide an 

additional method for local officials to better assess where infrastructure can be better 

maintained or upgraded to be more disaster-resistant. 

 

Mitigation actions: 

- Develop a database of information on infrastructure systems 

- Develop check lists and regularly inspect and maintain them 

- Determine areas that need to be addressed 

- Determine solutions to problem areas 

 

 

Objective:  Employ hazard-specific preventative measures 

 

 In meeting the County’s goal to protect and minimize damage to critical facilities and 

infrastructure, known preventative measures should be employed. 

 

Local governments should be involved in all strategies that can reduce flood losses, 

especially acquisition and conversion of a site to public open space. There are various roles the 

County or a municipality can play in encouraging and supporting implementation of these 

measures. 

 

Government facilities:  One of the first duties of a local government is to protect its own 

facilities. Fire stations, water treatment plants and other critical facilities should be a high 

priority for retrofitting projects and insurance coverage.  

 

Often public agencies discover after the disaster that their “all-hazard” insurance policies 

do not cover the property for the type of damage incurred. Flood insurance is even more 

important as a mitigation measure because of the Stafford Act provisions discussed above. 

 

Public Information:  Providing basic information to property owners is the first step in 

supporting property protection measures. Owners need general information on what can be done. 

They need to see examples, preferably from nearby.  

 

Acquisition agent:  The community can be the focal point in an acquisition project. Most 

funding programs require a local public agency to sponsor the project. The County or a 

municipality could process the funding application, work with the owners, and provide some or 

all of the local share. In some cases, the local government would be the ultimate owner of the 

property, but in other cases another public agency could assume ownership and the attendant 

maintenance responsibilities. 

 

Mandates:  Mandates are considered a last resort if information and incentives aren’t 

enough to convince a property owner to take protective actions. An example of a retrofitting 

mandate is the requirement that many communities have that downspouts be disconnected from 

the sanitary sewer line. 
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Another possible mandate is to require less expensive hazard protection steps as a 

condition of a building permit. For example, many communities require upgraded electrical 

service as a condition of a home improvement project. If a person were to apply for a permit for 

electrical work, the community could require that the service box be moved above the base flood 

elevation or the installation of separate ground fault interrupter circuits in the basement. 

 

Mitigation actions: 

- Adopt “Firewise” and “StormReady” strategies and encourage public 

participation 

- Acquire and preserve floodplain/open space areas, in areas of Clark Township and 

along rivermouths. 

 

 

Conclusions 

1. There are several ways to protect individual properties from damage by natural hazards. The 

advantages and disadvantages of each should be examined for each situation.  

2. Property owners can implement some property protection measures at little cost, especially 

for sites in areas of low hazards (e.g., winter storms, thunderstorms, shallow flooding, and 

sewer backup).  

3. Local government agencies can promote and support property protection measures through 

several activities, ranging from public information to financial incentives to full funding. 

4. It is unlikely that most government properties, including critical facilities, have any special 

measures to protect them from flooding, tornadoes, and other natural hazards. 

Recommendations 

 

1. A standard checklist should be developed to evaluate a property’s exposure to damage from 

the hazards most prevalent in Mackinac County:  winter storms, wildfire, high winds, 

lightning, hail, flooding, and power losses from downed lines. It should include a review of 

insurance coverage and identify where more information can be found on appropriate 

property protection measures. The checklist should be provided to each agency participating 

in this planning process and made available to the general public.  

 

2. Each public entity should evaluate its own properties using the standard checklist. A priority 

should be placed on determining critical facilities’ vulnerability to damage and whether 

public properties are adequately insured 

 

3. Each public entity should protect its own publicly-owned facilities with appropriate 

mitigation measure(s).  
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4. Because properties in floodplains will be damaged sometime, a special effort should be made 

to provide information and advice to floodplain property owners. Special attention should be 

given to high hazard areas. 

 

5. All property protection projects should be voluntary. Other than State and Federally-

mandated regulations, local incentives should be positive, such as providing financial 

assistance. 

 

6. Public education materials should be developed to explain property protection measures that 

can help owners reduce their exposure to damage by natural hazards and the various types of 

insurance coverage that are available. 

 

7. Communities could establish cost sharing programs, such as rebates, to encourage low cost 

(under $10,000) property protection measures on private property, such as: 

 Surface and subsurface drainage improvements, 

 Berms and regrading for shallow surface flooding, 

 Sewer backup protection 

 Relocating furnaces and water heaters out of basements 

 Installing lightning rods 
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Chapter 6 
Goal 3:  Identify specific projects to mitigate damage that are cost-effective and affordable. 

 

Natural resources are a big part of Mackinac County and should be protected as much as 

possible.  Preserving, or in some cases restoring natural areas, are activities that enable the 

naturally beneficial functions of the land, such as, fields, floodplains or wetlands to be better 

realized. 

  

Natural and beneficial functions of watersheds, floodplains and wetlands include the 

following: 

 

Reduction in runoff from rainwater and snow melt in pervious areas 

Infiltration that absorbs overland flood flow 

Removal and filtering of excess nutrients, pollutants, and sediments  

Storage of floodwaters 

Absorption of flood energy and reduction in flood scour 

Water quality improvement 

Groundwater recharge 

Habitat for flora and fauna 

Recreational and aesthetic opportunities 

As development occurs, many of the above benefits can be achieved though regulatory 

steps for protecting natural areas or natural functions.  Other measures include urban forestry, 

erosion and sedimentation control, best management practices, dumping regulations, farmland 

protection, wetland protection, and river restoration.   These measures can be introduced or 

incorporated into communities’ land use and comprehensive planning, as well as in zoning and 

building codes. 

 

Objective:  Adopt and enforce appropriate policies/zoning/building codes  

 

The purpose of prevention is to protect new construction from hazards and see that future 

development does not increase potential losses. Building, zoning, planning, and/or code 

enforcement offices usually administer preventive measures. Some of the measures include the 

following: 

 Building Codes  

 Standards for Manufactured Homes 

 Planning and Zoning 

 Subdivision Regulations 

 Open Space Preservation 

 Stormwater Management  

Building codes provide one of the best methods of addressing all the hazards in this plan. 

They are the prime measure to protect new property from damage by snow storms, lightning, 

high winds, and tornadoes. When properly designed and constructed according to code, the 

average building can withstand the impacts of most of these forces.  
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Hazard protection standards for all new and improved or repaired buildings can be incorporated 

into the local building code. Provisions that should be included are: 

 Making sure roofing systems will handle high winds and expected snow loads, 

 Providing special standards for tying the roof, walls and foundation together to resist the 

effects of wind, 

 Including insulation standards that ensure protection from extreme heat and cold, as well as 

energy efficiency, 

 Ensuring that foundations are strong enough for earth movement and that all structural 

elements are properly connected to the foundation 

 

 Mackinac County uses Michigan Residential Code, 2003.  Its standards include 90 pound 

wind load and a 70 pound ground snow load.  The energy code sets standards for insulation in 

sidewalls, floors or crawl space.  Attached garages must drywall the wall between the house and 

garage.  This small protective measure has proven it is worth taking when it allows enough time 

for responders to save a home from a garage fire.  Mackinac County relies on local units of 

government for addressing the local zoning ordinances and enforcement.  There are five building 

inspectors covering the County.  Hudson and Newton Townships are the only townships within 

the County that do not have any zoning.  

 

Code Administration:  Just as important as the code standards is the enforcement of the code. 

Adequate inspections are needed during the course of construction to ensure that the builder 

understands the requirements and is following them. Making sure a structure is properly 

anchored or insulated requires site inspections at each step. 

 

Manufactured Homes: Manufactured or “mobile” homes are usually not regulated by local 

building codes. They are built in a factory in another state and are shipped to a site. They do have 

to meet construction standards set by the US Department of Housing and Urban Development 

(HUD). All mobile type homes constructed after June 15, 1976 must comply with HUD’s 

National Manufactured Home Construction and Safety Standards. These standards apply 

uniformly across the country and it is illegal for a local unit of government to require additional 

construction requirements. Local jurisdictions may regulate the location to these structures and 

their on-site installation. 
 

 As is well known, the greatest mitigation concern with manufactured housing is 

protection from damage by wind. The key to local mitigation of wind damage to mobile homes is 

their installation and secure anchoring to a foundation.   Another concern in Mackinac County is 

snow loads and HUD standards do not meet the State standards.   However, once a cave-in 

occurs the reconstruction of the home has to meet the standards used by the local government. 

Planning and Zoning:  Building codes provide guidance on how to build in hazardous areas. 

Planning and zoning activities direct development away from these areas, especially floodplains 

and wetlands. They do this by designating land uses that are more compatible to the natural 

conditions of the land, such as open space or recreation. They can also benefit by simply 

allowing developers more flexibility in arranging improvements on a parcel of land through the 

planned development approach. 
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Comprehensive Plans: These plans are the primary tools used by communities to address future 

development. They can reduce future flood related damages by indicating open space or low 

density development within floodplains and other hazardous areas. Unfortunately, natural 

hazards are not always emphasized or considered in the specific land use recommendations.  

 

Zoning Regulations:  A zoning ordinance regulates development by dividing a community into 

zones or districts and setting development criteria for each zone or district. Zoning codes are 

considered the primary tool to implement a comprehensive plan’s guidelines for how land should 

be developed. 

 

 Zoning ordinances usually set minimum lot sizes for each zoning district. The ordinance 

and the community can allow flexibility in lot sizes and location so developers can avoid 

hazardous areas.  

 

 One way to encourage such flexibility is to use the 

planned unit development (PUD) approach. The PUD 

approach allows the developer to easily incorporate flood 

hazard mitigation measures into the project. Open space 

and/or floodplain preservation can be facilitated as site 

designs standards and land use densities can be adjusted, as in 

the pictorial example on the right. In the standard zoning 

approach top picture, the developer considers six equally-

sized lots without regard for the flood hazard. Two properties 

are subject to flooding and the natural stream is disrupted. An 

alternative, flexible, approach is shown below. The floodplain 

is dedicated as public open space. There are seven smaller 

lots, but those abutting the floodplain have the advantage of a 

larger open area. Four lots have riverfront views instead of 

two. These amenities compensate for the smaller lot sizes, so 

the parcels are valued the same. 

 

Capital Improvement Plans:  A capital improvement plan 

guides a community’s major public expenditures for the next 5 to 20 years. Capital expenditures 

may include acquisition of open space within the hazardous areas, or retrofitting existing public 

structures to withstand a hazard. 

 Appendix C lists the municipalities within Mackinac County with comprehensive or land 

use plans and zoning ordinances.   

Subdivision Regulations:  Subdivision regulations govern how land will be subdivided and sets 

construction standards. These standards generally address roads, sidewalks, utilities, storm 

sewers and drainageways. They can include the following hazard protection standards: 

 Requiring that the final plat show all hazardous areas  

 Road standards that allow passage of fire fighting equipment and snow plows 

 Requiring power or phone lines to be buried 

 Minimum water pressures adequate for fire fighting 
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 Requiring that each lot’s building site be situated above the flood level  

 Requiring that all roadways be at or above the flood elevation.  

Open Space Preservation:  Keeping the floodplain and other hazardous areas open and free 

from development is the best approach to preventing damage to new developments. Open space 

can be maintained in agricultural use or can serve as parks, greenway corridors and golf courses.  

 

 Capital improvement plans and comprehensive land use plans can identify areas to be 

preserved through any or all of the following means: 

 

 Acquisition,  

 Dedication by developers,  

 Dedicating or purchasing an easement to keep the land open, and 

 Specifying setbacks or buffer zones where development is not allowed. 

Stormwater Management:  Development in floodplains is development in harm’s way. New 

construction in the floodplain increases the amount of development exposed to damage and can 

aggravate flooding on neighboring properties.  

 

 Development outside a floodplain can also contribute to flooding problems. Stormwater 

runoff is increased when natural ground cover is replaced by urban development. Development 

in the watershed that drains to a river can aggravate downstream flooding, overload the 

community’s drainage system, cause erosion, and impair water quality. 

 

 Stormwater management encompasses two approaches to protecting new construction 

from damage by surface water: 

 

 Regulating development in the floodplain to ensure that it will be protected from flooding 

and that it won’t divert floodwaters onto other properties, and  

 Regulating all development to ensure that the post-development peak runoff will not be 

greater than under pre-development conditions. 

 Most communities participate in the National Flood Insurance Program (NFIP). The 

NFIP and the Michigan Department of Environmental Quality set minimum requirements for 

regulating development in the floodplain. All new buildings must be protected from the base or 

100-year flood and no development can cause an increase in flood heights or velocities.  

 

 Stormwater runoff regulations require developers to build retention or detention basins to 

minimize the increases in the runoff rate caused by impervious surfaces and new drainage 

systems. Generally, each development must not let stormwater leave at a rate higher than that 

under pre-development conditions.   

 

Floodplains:  A river, stream, lake, or drain may on occasion overflow its banks and inundate 

adjacent land areas. The land that is inundated by water is defined as a floodplain. In Michigan, 
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and nationally, the term floodplain has come to mean the land area that will be inundated by the 

overflow of water resulting from a 100-year flood (a flood which has a 1% chance of occurring 

any given year). It is estimated that about 6% of Michigan’s land is flood-prone, including about 

200,000 buildings. 

  

Floods are a natural process which occur wherever there is a water body. However, the 

damage that results from a flood is dependent on what type of development has occurred in and 

near an area that is flood-prone. One of the goals of the Water Management Section of the Land 

and Water Management Division is to ensure that development which occurs within the 100-year 

floodplain is reasonably safe from flooding and does not increase flood damage potential. 

  

The State of Michigan’s Floodplain Regulatory Authority , found in Part 31, Water 

Resources Protection, of the Natural Resources and Environmental Protection Act (NREPA), 

1994 PA 451, as amended, requires that a permit be obtained prior to any alteration or 

occupation of the 100-year floodplain of a river, stream or drain. 

  

The floodplain is divided into two parts, the floodway which carries most of the flow 

during a flood event, and the floodway fringe which is an area of very slow moving water or 

“slack water”. Floodways are the channel of a river or stream and those portions of the 

floodplain adjoining the channel which are reasonably required to carry and discharge the 100 

year flood; these are high hazard areas of rapidly moving water during times of flood. The 

purpose of Part 31 is to assure that the flow carrying capacity of a watercourse is not harmfully 

obstructed, and that the floodway portion of the floodplain is not used for residential 

construction. 

  

The Floodplain Regulatory Authority deals with the floodplains of rivers, streams, or 

drains which have a drainage area that is 2 square miles or greater. A permit is not required from 

the MDEQ, under Part 31, for alterations within the floodplains of the Great Lakes, inland lakes, 

or watercourses which have a drainage area less than 2 square miles. 

 

Runoff:  A stormwater ordinance sets requirements for managing runoff from new 

developments.   It encourages site planning that reduces runoff and the impact of the 

development on the surrounding area. Examples include: 

 Promoting the use of native vegetation within the runoff storage basins, 

 Requiring buffers along streams, lakes, wetlands, etc., or 

 Requiring retention or infiltration of the initial runoff. 

 

Urban Forestry:  The major damage caused by wind, ice and snow storms is to trees. Downed 

trees and branches break utility lines and damage buildings, parked vehicles and anything else 

that was under them. An urban forestry program can reduce the damage potential of trees.  

Communities can initiate programs that select species that are resistant to ice and storm damage. 

  

Urban foresters or arborists can select hardier trees which can better withstand high wind 

and ice accumulation. Only trees that attain a height less than the utility lines should be allowed 

along the power and telephone line rights-of-way. Just as important as planting the right trees is 

http://www.michiganlegislature.org/mileg.asp?page=getObject&objName=mcl-451-1994-II-1-31
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correct pruning after a storm. If not done right, the damaged tree will not heal properly, decay 

over the next few years, and cause a hazard in the future. A trained person should review every 

damaged tree to determine if it should be pruned or removed. 

 

By having stronger trees, programs of proper pruning, and on-going evaluation of the 

trees, communities can prevent serious damage to their tree population. A properly written and 

enforced urban forestry plan can reduce liability, alleviate the extent of fallen trees and limbs 

caused by wind and ice build-up, and provide guidance on repairs and pruning after a storm.  

 

Erosion and Sedimentation Control:  Farmlands and construction sites typically contain large 

areas of bare exposed soil. Surface water runoff can erode soil from these sites, sending sediment 

into downstream waterways. Erosion also occurs along streambanks and shorelines as the 

volume and velocity of flow or wave action destabilize and wash away the soil. 

  

Sediment suspended in the water tends to settle out where flowing water slows down. It 

can clog storm sewers, drain tiles, culverts and ditches and reduce the water transport and storage 

capacity of river and stream channels, lakes and wetlands. When channels are constricted and 

flooding cannot deposit sediment in the bottomlands, even more is left in the channels. The result 

is either clogged streams or increased dredging costs. 

 

Not only are the drainage channels less able to do their job, but the sediment in the water 

reduces light, oxygen, and water quality and often brings chemicals, heavy metals and other 

pollutants. Sediment has been identified by the US EPA as the nation’s number one nonpoint 

source pollutant for aquatic life. 

 

There are two principal strategies to address these problems:  minimize erosion and control 

sedimentation. Techniques to minimize erosion include phased construction, minimal land 

clearing, and stabilizing bare ground as soon as possible with vegetation and other soil 

stabilizing practices.  

 

If erosion occurs, other measures are used to capture sediment before it leaves the site. Silt 

fences, sediment traps and vegetated filter strips are commonly used to control sediment 

transport. Runoff from the site can be slowed down by terraces, contour strip farming, no-till 

farm practices, hay or straw bales, constructed wetlands, and impoundments (e.g., sediment 

basins and farm ponds). Slowing surface water runoff on the way to a drainage channel increases 

infiltration into the soil and reduces the volume of topsoil eroded from the site.  

 

Erosion and sedimentation control regulations mandate that these types of practices be 

incorporated into construction plans. They are usually oriented toward construction sites rather 

than farms. The most common approach is to require applicants for permits to submit an erosion 

and sediment control plan for the construction project. This allows the applicant to determine the 

best practices for the site. 

 

Best Management Practices:  Point source pollutants come from pipes such as the outfall of a 

municipal wastewater treatment plant. They are regulated by the U.S. EPA and Michigan 
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Department of Environmental Quality, (MDEQ).  The Water Division (WD), within the MDEQ, 

has responsibility for processing NPDES permits under the authority of the Federal Water 

Pollution Control Act, and Part 31 of the Natural Resources and Environmental Protection Act, 

1994 Pa 451, as amended. The purpose of this permit is to control the discharge of pollutants into 

surface waters of the State to protect the environment.  Nonpoint source pollutants come from 

non-specific locations and are harder to regulate.  

 

Examples of nonpoint source pollutants are lawn fertilizers, pesticides, and other farm 

chemicals, animal wastes, oils from street surfaces and industrial areas and sediment from 

agriculture, construction, mining and forestry. These pollutants are washed off the ground’s 

surface by stormwater and flushed into receiving storm sewers, ditches and streams. 

 

 The term “best management practices” (BMPs) refers to design, construction and 

maintenance practices and criteria that minimize the impact of stormwater runoff rates and 

volumes, prevent erosion, protect natural resources and capture nonpoint source pollutants 

(including sediment). They can prevent increases in downstream flooding by attenuating runoff 

and enhancing infiltration of stormwater. They also minimize water quality degradation, preserve 

beneficial natural features onsite, maintain natural base flows, minimize habitat loss, and provide 

multiple use of drainage and storage facilities.  

 

 Michigan's Nonpoint Source Program through the Department of Environmental Quality 

assists local units of government, non-profit entities, and numerous other state, federal, and local 

partners to reduce nonpoint source pollution statewide. The basis for the program is watershed 

management; most of the projects that are funded are to develop watershed management plans or 

to implement nonpoint source activities in these plans. 

 

Dumping Regulations:  BMPs usually address pollutants that are liquids or suspended in water 

that are washed into a lake or stream. Dumping regulations address solid matter, such as 

shopping carts, appliances and landscape waste that can be accidentally or intentionally thrown 

into channels or wetlands. Such materials may not pollute the water, but they can obstruct even 

low flows and reduce the channels’ and wetlands’ ability to convey or clean stormwater.  

 

Many cities have nuisance ordinances that prohibit dumping garbage or other 

“objectionable waste” on public or private property. Waterway dumping regulations need to also 

apply to “nonobjectionable” materials, such as grass clippings or tree branches which can kill 

ground cover or cause obstructions in channels. Regular inspections to catch violations should be 

scheduled.  

 

Many people do not realize the consequences of their actions. They may, for example, fill 

in the ditch in their front yard not realizing that it is needed to drain street runoff. They may not 

understand how regrading their yard, filling a wetland, or discarding leaves or branches in a 

watercourse can cause a problem to themselves and others. Therefore, a dumping enforcement 

program should include public information materials that explain the reasons for the rules as well 

as the penalties.  
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Objective:  Utilize natural and man-made barriers/open spaces in prevention efforts 

 

Farmland Protection: Farmland protection is quickly becoming an important piece of 

comprehensive planning and zoning throughout the United States. The purpose of farmland 

protection is to provide mechanisms for prime, unique, or important agricultural land to remain 

as such, and to be protected from conversion to nonagricultural uses. 

  

Frequently, farm owners sell their land to residential or commercial developers and the 

property is converted to non-agricultural land uses. With development comes more buildings, 

roads and other infrastructure. Urban sprawl occurs, which can create additional stormwater 

runoff and emergency management difficulties. Farms on the edge of cities are often appraised 

based on the price they could be sold for to urban developers. This may drive farmers to sell to 

developers because their marginal farm operations cannot afford to be taxed as urban land.  The 

Farmland Protection Program in the United States Department of Agriculture’s 2002 Farm Bill 

(Part 519) allows for funds to go to state, tribal, local governments and to nonprofit organizations 

to help purchase easements on agricultural land to protect against the development of the land. 

Eligible land includes cropland, rangeland, grassland, pastureland, and forest land that is part of 

an agricultural operation. Certain lands with historical or archaeological resources are also 

included.  

 

Some (hazard mitigation) benefits of farmland protection are: 

Farmland is preserved for future generations, 

Farmland in the floodplain keeps damageable structures out of harm’s way, 

Farmland keeps more stormwater on site and lets less runoff downstream, 

Rural economic stability and development is sustained, 

Ecosystems are maintained, restored and/or enhanced, and 

The rural character and scenic beauty of the area is kept. 

Wetland Protection:  Wetlands are often found in floodplains and depressional areas of a 

watershed. Many wetlands receive and store floodwaters, thus slowing and reducing downstream 

flows. They also serve as a natural filter, which helps to improve water quality, and provide 

habitat for many species of fish, wildlife, and plants. 

 

Michigan's wetland statute, Part 303, Wetlands Protection, of the Natural Resources and 

Environmental Protection Act, 1994 PA 451, as amended, defines a wetland as "land 

characterized by the presence of water at a frequency and duration sufficient to support, and that 

under normal circumstances does support, wetland vegetation or aquatic life, and is commonly 

referred to as a bog, swamp, or marsh." The definition applies to public and private lands 

regardless of zoning or ownership.  Most people are familiar with the cattail or lily pad wetland 

found in areas with standing water, but wetlands can also be grassy meadows, shrubby fields, or 

mature forests. 

  

Wetland based hazard mitigation can include creation, restoration, enhancement or 

preservation of wetlands elsewhere. Wetland protection is often accomplished within the 

development site, however, preservation is allowed off-site and sometimes in another watershed.  
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Some developers and government agencies have accomplished the required preservation by 

buying into a wetland bank. Wetland banks are large wetlands created for the purpose of 

mitigation. The banks accept money to reimburse the owner for setting the land aside from 

development. 

 

There are drawbacks to consider when a wetland is preserved at another site. First, it 

takes many years for a new wetland to approach the same quality as an existing one. Second, a 

new wetland in a different location (especially if it’s in a different watershed) will not have the 

same flood damage reduction benefits as the original one did. 

 

Although wetland protection regulations have slowed the rate of wetland losses, it is 

estimated by the U. S. Environmental Protection Agency (USEPA) that the United States still 

loses approximately 100,000 acres of wetlands annually.  While the amount of wetlands lost each 

year in Michigan is unknown, it is widely accepted that the amount of wetlands continues to 

decline. 

  

In addition to protecting our remaining wetlands, it has become evident that further steps 

are necessary to enhance our wetland resources.  Beginning in the early 1990's, the U. S. Fish 

and Wildlife Service (USFWS) and the U. S. Department of Agriculture, Natural Resources 

Conservation Service (NRCS) began an effort to reverse the tide of wetland losses by 

establishing wetland restoration programs.  These programs are designed to assist landowners 

who wish to voluntarily restore wetlands on their property.  The Michigan Department of Natural 

Resources (MDNR) and several non-profit organizations have established similar wetland 

restoration programs. 

 

Many wetland restoration projects involve simple techniques such as plugging 

agricultural ditches or breaking field tiles in order to restore the hydrology of an area.   Wetland 

restoration projects are designed to put the "wet" back into drained wetlands.  Once the water has 

been restored, wetland vegetation can reestablish.  Wildlife of all types will then utilize the 

restored habitat. 

  

Wetland restoration projects are not designed to create deep water ponds or alter existing 

natural wetlands.  Depressions or other low areas that are generally difficult to farm or maintain 

are often good potential restoration sites. 

  

Voluntary wetland restoration efforts on private lands reflect a proactive, non-regulatory 

approach to wetland protection and conservation.  However, many areas that make ideal wetland 

restoration candidates may be protected under existing state laws.   Floodplain areas, partially 

drained areas that are still considered wetlands, and agricultural drains that may be considered 

intermittent or seasonal streams are all examples of areas where restoration activities may require 

review and approval by the Department of Environmental Quality (DEQ). 

  

River Restoration:  There is a growing movement that has several names, such as “stream 

conservation,” “bioengineering” or “riparian corridor restoration.” The objective of these 

approaches is to return streams, streambanks and adjacent land to a more natural condition, 
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including the natural meanders. Another term is “ecological restoration” which restores native 

indigenous plants and animals to an area. 

 

A key component of these efforts is to use appropriate native plantings along the banks 

that resist erosion. This may involve retrofitting the shoreline with willow cuttings, wetland 

plants, and/or rolls of landscape material covered with a natural fabric that decomposes after the 

banks are stabilized with plant roots.  

 

In all, restoring the right vegetation to a stream has the following advantages: 

 Reduces the amount of sediment and pollutants entering the water 

 Enhances aquatic habitat by cooling water temperature 

 Provides food and shelter for both aquatic and terrestrial wildlife 

 Can reduce flood damage by slowing the velocity of water 

 Increases the beauty of the land and property value 

 Prevents property loss due to erosion 

 Provides recreational opportunities, such as hunting, fishing, and bird watching 

 Reduces long term maintenance costs 

The last bullet deserves special attention. Studies have shown that after establishing the right 

vegetation, long term maintenance costs are lower than if the banks were concrete. The Natural 

Resources Conservation Service estimates that over a ten year period, the combined costs of 

installation and maintenance of a natural landscape may be one-fifth of the cost for conventional 

landscape maintenance, e.g., mowing turf grass. 

 

The Inland Lakes and Streams Program through the MI DEQ is responsible for the protection 

of the natural resources and the public trust waters of the inland lakes and streams of the state. 

The program oversees activities including dredging, filling, constructing or placement of a 

structure on bottomlands, constructing or operating a marina, interfering with natural flow of 

water or connecting a ditch or canal to an inland lake or stream. 

 

Great Lakes Shorelands Management Program: Part 323, Shorelands Protection and 

Management, of the Natural Resources and Environmental Protection Act, 1994 Public Act 451 

(formerly known as 1970 PA 245) is the key state statute providing consumer protection from 

the natural hazards of coastal erosion and flooding as well as environmental protection of our 

fragile coastal areas. Part 323 is closely integrated with Part 325, the Great Lakes Submerged 

Lands program and the Coastal Management Program which includes Part 353, Sand Dunes 

Management, which provide grants to state and local units of government. 

 

Sand Dune Protection:  Michigan's most unique and fragile sand dunes are protected by 

minimizing the impacts of development within designated critical dune areas along the Great 

Lakes shoreline. Earthmoving, vegetation removal, and construction activities within a critical 

dune area are regulated through a permit program from MDEQ.  Critical Dune areas protected by 

Part 353 represent the highest and most spectacular dunes extending along much of Lake 

Michigan's shoreline and the shores of Lake Superior, totaling about 80,000 acres in size.  The 
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legislature has found that Critical Dune areas of the state are a unique, irreplaceable, and fragile 

resource that provide significant recreational, economic, scientific, geological, scenic, botanical, 

educational, agricultural, and ecological benefits to the people of Michigan. 

 

Uses are prohibited without a variance, on slopes measuring greater than 33 percent and 

structures are prohibited on the first lakeward facing slope of a critical dune area. Environmental 

impact assessments are required for special use projects (subdivisions, site condominiums, etc.). 

 

Objective:  Develop specific site emergency plans as appropriate 

 

 Critical facilities are discussed in Chapter 1. Protecting critical facilities during a disaster 

is the responsibility of the facility owner or operator. However, if they are not prepared for an 

emergency, the rest of the community could be impacted. If a critical facility is damaged, 

workers and resources may be unnecessarily drawn away from other disaster response efforts. If 

the owner or operator adequately prepares such a facility, it will be better able to support the 

community's emergency response efforts. 

 

Most critical facilities have full-time professional managers or staff who are responsible for 

the facility during a disaster. Some have their own emergency response plans. Many facilities 

would benefit from early warning, response planning, and coordination with community 

response efforts. 

 

Objective:  Utilize proven strategies that prevent loss of life and property  

 

Firewise Communities:  The Firewise Communities Program is designed to educate 

governmental officials and professionals in a wide variety of disciplines (i.e., planners, builders, 

engineers, architects, bankers, insurance representatives, emergency managers, land managers) 

on ways in which communities can be designed and built to minimize the threat from wildfires.  

The current focus of that educational effort is a series of Firewise Communities Workshops 

being held around the country.  At the Workshops, participants use computerized mapping and 

wildfire simulations to learn how to recognize wildland / urban interface fire hazards, design 

Firewise homes and landscapes, deliver fire education, and integrate Firewise planning into 

existing and developing areas of communities.  The Firewise Communities Program also 

produces and distributes guidance documents, videos, and software packages on wildland / urban 

interface fire issues. 

 

The MDNR is a participant in the national “Firewise Communities” Program developed by 

the National Wildland / Urban Interface (WUI) Fire Protection Program.  The WUI Fire 

Protection Program is sponsored by the nation’s major wildland fire agencies and the National 

Fire Protection Association (NFPA).  In addition to the NFPA, other sponsors include:  1) USDA 

Forest Service; 2) USDI; 3) USDI National Park Service; 4) USDI Bureau of Land Management; 

5) USDI Bureau  of Indian Affairs; 6) USDI U.S. Fish and Wildlife Service; and 7) National 

Association of State Foresters.  These member agencies have been promoting “Firewise” living 

since 1986.   
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Trail Identification Markers:  Signage on the recreational trails and incorporation into the GIS 

database would assist emergency response teams in locating accidents in a timelier manner 

which could result in saving lives. 

 

 

Conclusions 

 

1. Building codes are the prime preventive measure for snow storms, high winds, extreme 

weather and tornadoes. The County relies on local units of government to adopt and enforce 

building codes that will provide some protection of future buildings from these hazards. 

2. Although many municipalities do have comprehensive plans and zoning ordinances there are 

still areas (Newton Township and Hudson Township) within the County that do not. 

3. HUD Standards for mobile or manufactured homes do not meet State standards and cannot 

guarantee that they will be adequately protected from snow loads or other hazards in the area. 

4. Standards in subdivision regulations for public facilities should account for the hazards 

present at the site. New building sites, streets, and water systems should facilitate access and 

use by fire and emergency equipment.  

5. Enforcement of the ordinances/codes is vital for mitigating potential hazards.  

 

6. Preserving farmland in the floodplain and other hazardous areas will prevent damage to 

homes, businesses and other development.  

 

7. A hazard mitigation program can utilize resource protection programs to support protecting 

areas and natural features that can mitigate the impacts of natural hazards. 

 

8. The current regulations on wetland protection, erosion and sediment control, and best 

management practices, have effective standards. 

 

9. There is not a countywide ordinance that prohibits dumping in wetlands or other parts of the 

drainage system.  

 

10. An urban forestry program can be effective against damage and power losses from wind and 

ice storms. 

 

11. Trail marker identification, safety/directional signage, strategically placed communication 

sources throughout the recreational trails to protect and assist users of the trails and 

emergency response team. 

 

12. Critical facilities can be better prepared for and protected from a disaster with pre-planning, 

and practice drills. 

 

13. Prevention and protection will only work if proven strategies are utilized. 
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Recommendations 

 

1. The local units of government should adopt the most up-to-date series of codes that address 

requirements specific for this area that would help to mitigate damages from potential 

hazards such as weight of snow load.  

2. Communities with comprehensive plans, land use plans and zoning ordinances should 

incorporate open space provisions that will protect properties from flooding and preserve 

wetlands and farmland.   

3. The County should consider developing county-wide planning and zoning to ensure basic 

protection of all areas of the County. 

4. Offices responsible for design, construction or permitting critical facilities should ensure that 

the design accounts for natural hazards and adjacent land uses. 

5. The public, developers, builders, and decision makers should be informed about the hazard 

mitigation benefits of these preventive measures and the procedures that should be followed 

to ensure that new developments do not create new problems. 

6. Communities should consider wetland protection, erosion and sediment control and best 

management practices and incorporate these measures into their planning and zoning. 

 

7. The public and decision makers should be informed about the hazard mitigation benefits of 

restoring rivers, wetlands and other natural areas.  

 

8. Each community should ensure that it has enforceable stream and wetland dumping 

regulations.  

 

9. The public should be informed about the need to protect streams and wetlands from dumping 

and inappropriate development and the relevant codes and regulations.  

10. A forestry program should be implemented throughout the County. 

 

11. The County should work with critical facility operators in developing emergency plans. 

 

12. Every effort should be made to use the programs in place that have proven strategies for 

mitigating hazards. 
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Chapter 7 
 

Goal 4:  Encourage self-help and self-protection measures to mitigate the effects of hazards 

on public and private property 

 

 To be successful hazard mitigation should involve both the public and private sectors. 

Public information activities advise property owners, renters, businesses, and local officials 

about hazards and ways to protect people and property from these hazards. These activities can 

motivate people to take the steps necessary to protect themselves and others.  

 

Objective:  Provide community with preventative information  
 

 There are activities the County can take to reach out to people and tell them to be advised 

of a particular hazard and some of the things they can do to mitigate possible damages. In 

addition, sources of information for those who want to learn more can be made available. 

 

 Technical assistance and library resources are not of much use if no one knows they exist. 

An outreach project can remedy this. Sending notices to property owners can help introduce the 

idea of property protection and identify sources of assistance. Including informational brochures 

along with a permit package can also inform property owners. 

 

 Outreach projects are the first step in the process of orienting property owners to property 

protection and assisting them in designing and implementing a project. They are designed to 

encourage people to seek out more information in order to take steps to protect themselves and 

their properties.  

 

Community newsletters/direct mailings: The most effective types of outreach projects are 

mailed or distributed to everyone in the community or, in the case of floods, to floodplain 

property owners.  

 

 Research has proven that outreach projects work. However, awareness of the hazard is 

not enough; people need to be told what they can do about the hazard, so projects should include 

information on safety, health and property protection measures. Research has also shown that a 

properly run local information program is more effective than national advertising or publicity 

campaigns. Therefore, outreach projects should be locally designed and tailored to meet local 

conditions.  

 

Other approaches: Examples of other approaches include: 

Presentations at meetings of neighborhood, civic or business groups, 

Displays in public buildings, fairs, or spring shows 

Signs in parks, along trails and on waterfronts that explain the natural features (such as the 

river) and their relation to hazards (such as floods), 

Brochures available in municipal buildings and libraries, and 

Special meetings such as fire-wise workshops. 
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Real Estate Disclosure:  Many times after a flood or other natural disaster, people say they 

would have taken steps to protect themselves if only they had known they had purchased a 

property exposed to a hazard. There are State and federal regulations that require a potential 

buyer of a parcel be informed of their exposure to a hazard. 

  

 Federal law: Federally regulated lending institutions must advise applicants for a mortgage, 

or other loan that is to be secured for an insurable building, that the property is in a floodplain as 

shown on the Flood Insurance Rate Map.  

 

 Flood insurance is required for buildings located within the base floodplain if the 

mortgage or loan is federally insured. However, because this requirement has to be met only 10 

days before closing, often the applicant is already committed to purchasing the property when he 

or she first learns of the flood hazard. 

 

 Michigan Seller Disclosure Act (Act 92, of 1993): This law requires a seller to tell a potential 

buyer for residential property: 

If the seller is aware of any flooding or basement leakage problem 

If the property is located in a floodplain or if the seller has flood insurance 

If the seller is aware of a radon problem 

If the seller is aware of any mine subsidence or earth stability defects on the premises 

If the seller is aware of any structural defects 

 This State law is not wholly reliable because the seller must be aware of a problem and 

willing to state it on the disclosure form. Due to the sporadic occurrence of flood events, a 

property owner may legitimately not be aware of potential flooding problems with a property 

being sold or purchased. Practices by local real estate boards can overcome the deficiencies of 

these laws and advise newcomers about the hazard earlier. They may also encourage disclosure 

of past flooding or sewer problems, regardless of whether the property is in a mapped floodplain.   

This law does not cover commercial and vacant property. 

Objective:  Increase public awareness 

 

News media:  Local newspapers can be strong allies in efforts to inform the public. Press 

releases and story ideas may be all that’s needed to whet their interest. After a tornado in another 

community, people and the media become interested in their tornado hazard and how to protect 

themselves and their property. Local radio stations and cable TV channels can also help. These 

media offer interview formats and cable may be willing to broadcast videos on the hazards. 

 

Library and Web Sites:  The community library and local web sites are obvious places 

for residents to seek information on hazards, hazard protection, and protecting natural resources. 

Books and pamphlets on hazard mitigation can be given to libraries, many of them obtained free 

from state and federal agencies. Libraries also have their own public information campaigns with 

displays, lectures, and other projects, which can augment the activities of the local government.  

  

Today, web sites are becoming more popular as research tools. They provide quick 

access to a wealth of public and private sites and sources of information. Through links to other 
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web sites, there is almost no limit to the amount of up to date information that can be accessed by 

the user.  

  

In addition to on-line floodplain maps, websites can link to information for homeowners 

on how to retrofit for tornadoes, earthquakes and floods and a “FEMA for Kids” site. This 

website teaches children how to protect their home and what to have in a family disaster kit. 

 

Objective:  Encourage participation in mitigation and preparedness efforts 

 

Hazard information:  Many benefits stem from providing information to inquirers. 

Residents and business owners that are aware of the potential hazards can take steps to avoid 

problems and/or reduce their exposure to flooding. Real estate agents and house hunters can find 

out if a property is flood prone and whether flood insurance may be required. 

 

Property protection assistance: While general information provided by outreach 

projects or the library helps, most property owners do not feel ready to retrofit their buildings 

without more specific guidance. Local building department staffs are experts in construction. 

They can provide free advice, not necessarily to design a protection measure, but to steer the 

owner onto the right track.  

  

Building or public works department staff can provide the following types of assistance:   

Visit properties and offer protection suggestions 

Recommend or identify qualified or licensed contractors 

Inspect homes for anchoring of roofing and the home to the foundation 

Provide advice on protecting windows and garage doors from high winds 

Explain when building permits are needed for home improvements 

Conclusions 

 

1. There are many ways that public information programs can be used so that people and 

businesses will be more aware of the hazards they face and how they can protect themselves. 

The County, municipalities, and Red Cross are currently implementing many of them. 

2. Outreach projects, libraries and websites can reach a lot of people, but most communities are 

not including much hazard or mitigation information in their current activities. 

3. The most important topics to cover in public information activities are: 

Safety precautions during an emergency 

Measures to protect health 

Property protection measures one can take 

What government agencies are doing and how they can help  

4. The most appropriate ways to get the messages out are: 
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Articles in newsletters and mass mailings 

Websites 

Newspaper articles  

Educational programs in schools 

Handouts, protection guides 

Library references 

Technical advice and visits by staff 

Recommendations   

1. Public information activities should be continued and expanded as funding allows.  

Brochures and presentation prepared with information on hazard awareness, issues, siren 

warnings, community shelters, etc… 

2. Each County office and municipality should review their current public information activities 

and incorporate the messages in them, where appropriate. 

3. Community website should be developed to provide information and links to more sites that 

can provide information on hazards that affect this area and information on measures the 

public can take in preparation or prevention. 
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Chapter 8 
 

 

 General recommendations appear at the end of Chapters 4 – 7 for each of the goals set by 

Mackinac County. The Hazard Analysis Working Group using a determined set of evaluation 

criteria chose the mitigation programs and policies which best suited the County.  The working 

group decided on the following evaluation criteria: 

 

- The cost of the measure must be less than the cost of repetitive repairs that would 

be necessary if the measure was not implemented. 

- The measure must be acceptable to those participating and/or primarily impacted. 

- The measure must maintain equitable distribution of essential public services. 

- The measure must be environmentally sound and not cause any permanent, 

significant environmental concerns. 

 

The Hazard Analysis Working Group applied the criteria to the general recommendations 

and determined specific action items to take, which hazards this action would mitigate, which 

department or municipality would be responsible, identified costs and benefits, established a 

timeline to undertake the action and identified potential funding sources. 

 

The next two chapters consist of Action Items that may be considered FEMA eligible or 

FEMA non-eligible projects.  Chapter 8 lists those projects the Hazard Analysis Committee 

believes would be eligible for FEMA funding.  Chapter 9 list the projects that the Hazard 

Analysis Committee would like to implement but may not be eligible for FEMA funding.  All of 

the action items can be tied to the listed goals and guidelines and the recommendation(s) in 

Chapters 4 – 7.  The recommendations and the discussions in the earlier chapters provide more 

background and direction on these action items.  

 

The Action Items are not listed in any particular order but are ranked in priority by Low, 

Medium and High.   High Priority items are those that action is needed to mitigate hazards that 

will benefit the community immediately with protection to people and property as well as 

reduction of costs in the long run.  Medium Priority items are those that the action will mitigate 

the hazard but it is not as great a threat or a cost savings.  Low Priority items are those that are 

wanted but may not be feasible for the near future due to funding limitations. 

 

Several action items refer to a Hazard Planning Mitigation Committee. A plan is 

worthless if there is no instrument for ensuring that it is carried out.  In Chapter 10 

Administrative Action Items are identified with the creation of a permanent Hazard Planning 

Mitigation Coordinating Committee.  The Committee‟s proposed responsibility would be to 

monitor the implementation of the Plan, report to the County Board and municipalities on its 

progress, and recommend revisions to this Plan as needed.   
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Program Action Items – 

Eligible FEMA Funded Action Items/Projects 

 

Action Item 1:  Alert Warning Systems 

 

Specific Vulnerable Areas:  Mackinac Island, Bois Blanc Island, areas of Mackinac County 

lacking coverage. 

 

Specific Hazard(s) Addressed:   Wildfire, Extreme Temperatures, Flooding, Thunderstorms, 

High Wind. 

 

Responsible Agencies:  Mackinac County Office of Emergency Services, local municipalities 

 

Cost:  Consultant/Engineering fees, construction costs, material costs.    

 

Benefits:  Improved capabilities of warning public in emergency situations, improved confidence 

in government. 

 

Anticipated Funding Source:  FEMA –  HMGP, Local  

 

Timeline:  December, 2006 

 

Action Item 2:  Water/Sewer Pipe replaced and buried deeper 

 

Specific Vulnerable Areas:  Second Street/ Portage Ave., St. Ignace 

 

Specific Hazard(s) Addressed:   Infrastructure Failure, Public Health Emergency, Extreme 

Temperatures 

 

Responsible Agencies:  City of St. Ignace DPW 

 

Cost:  Consultant/Engineering fees, construction costs, material costs.    

 

Benefits:  Elimination of yearly freezing problems, improved water and sewer services.     

 

Anticipated Funding Source:  FEMA –  HMGP, PDMP, Local  

 

Timeline:  December, 2006 

 

Action Item 3:  Water Pipe replaced and buried deeper 

 

Specific Vulnerable Areas:  Antoine St., St. Ignace 

 

Specific Hazard(s) Addressed:   Infrastructure Failure, Public Health Emergency, Extreme 

Temperatures 
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Responsible Agencies:  City of St. Ignace DPW 

 

Cost:  Consultant/Engineering fees, construction costs, material costs.    

 

Benefits:  Elimination of yearly freezing problems, improved water services, elimination of water 

waste, safety from environmental contamination.     

 

Anticipated Funding Source:  FEMA –  HMGP, PDMP, Local  

 

Timeline:  December, 2006 

 

Action Item 4:  Sewer Pipe replaced and buried deeper 

 

Specific Vulnerable Areas:  Paro and Ferry Lane, St. Ignace 

 

Specific Hazard(s) Addressed:   Infrastructure Failure, Public Health Emergency, Extreme 

Temperatures 

 

Responsible Agencies:  City of St. Ignace DPW 

 

Cost:  Consultant/Engineering fees, construction costs, material costs.    

 

Benefits:  Elimination of yearly freezing problems, improved sewer services, safety from 

environmental contamination.     

 

Anticipated Funding Source:  FEMA –  HMGP, PDMP, Local  

 

Timeline:  December, 2006 

 

Action Item 5:  Water Pipe connection and buried deeper 

 

Specific Vulnerable Areas:  Hillcrest and Deluca Dr., St. Ignace 

 

Specific Hazard(s) Addressed:   Infrastructure Failure, Public Health Emergency, Extreme 

Temperatures 

 

Responsible Agencies:  City of St. Ignace DPW 

 

Cost:  Consultant/Engineering fees, construction costs, material costs.    

 

Benefits:  Elimination of yearly freezing problems, improved water services, elimination of water 

waste.     

 

Anticipated Funding Source:  FEMA –  HMGP, PDMP, Local  

 

Timeline:  December, 2006 
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Action Item 6:  Water Pipe connection and buried deeper 

 

Specific Vulnerable Areas:  Sixth St. – Moran Township/City of St. Ignace 

 

Specific Hazard(s) Addressed:   Infrastructure Failure, Public Health Emergency, Extreme 

Temperatures 

 

Responsible Agencies:  Moran Township, City of St. Ignace DPW 

 

Cost:  Consultant/Engineering fees, construction costs, material costs.    

 

Benefits:  Elimination of yearly freezing problems, improved water services, elimination of water 

waste.     

 

Anticipated Funding Source:  FEMA –  HMGP, PDMP, Local  

 

Timeline:  December, 2006 

 

Action Item 7:  Water Pipe connection and buried deeper 

 

Specific Vulnerable Areas:  County Rd., Moran Twp./St. Ignace 

 

Specific Hazard(s) Addressed:   Infrastructure Failure, Public Health Emergency, Extreme 

Temperatures 

 

Responsible Agencies:  Moran Township, City of St. Ignace DPW 

 

Cost:  Consultant/Engineering fees, construction costs, material costs.    

 

Benefits:  Elimination of yearly freezing problems, improved water services, elimination of water 

waste.     

 

Anticipated Funding Source:  FEMA –  HMGP, PDMP, Local  

 

Timeline:  December, 2006 

 

Action Item 8:  Snow Fences for State/County Roads 

 

Utilizing natural resources to create barriers that have proven to reduce blowing snow 

and „white-out conditions‟ on major highways resulting in fewer accidents. 

 

Specific Vulnerable Areas:  Interstate I-75, Hwy. US-2 along Lake Michigan shoreline, M-134 

along Lake Huron shoreline, Mackinac Trail, H-40. 
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Specific Hazard(s) Addressed:  Severe Winter Weather, Land Transportation Accidents, 

Hazardous Materials Transportation Accidents 

 

Responsible Agency: Mackinac Co. Office of Emergency Services, Road Commission, Local 

municipalities, MDOT 

 

Cost:  Staff time for planning.  Consultant/engineering fees to determine best plantings for area.  

Purchase, planting and upkeep of trees and shrubs.   

  

Benefits:  Reduction of blowing snow drifts and „white-out conditions‟ leading to a safer 

transportation network.   

 

Anticipated Funding Source:  Local; FEMA – HMGP, PDMP; MDOT Transportation 

Enhancement 

 

Timeline:  December, 2008 

 

Action Item 9:  Lightning Protection 

 

Specific Vulnerable Areas:  Mackinac Island, City of St. Ignace, Clark Township, Garfield 

Township, Portage Township, Moran Township 

 

Specific Hazard(s) Addressed:  Thunderstorms, Infrastructure Failure 

 

Responsible Agencies: Critical facility owners, Mackinac Co. Office of Emergency Services, 

Local municipalities  

 

Cost:  Staff time, training, travel, studies/ engineers and consultants 

 

Benefits:  Provide protection measures to ensure operability and functionality during severe 

weather emergencies. 

 

Anticipated Funding Source: Facility owners and operators, County general fund, FEMA – 

HMGP, PDMP 

 

Timeline:  December, 2008 

 

Action Item 10:  Bury Utility Lines 

 

Specific Vulnerable Areas:  County-wide 

 

Specific Hazard(s) Addressed:  Thunderstorms, Infrastructure Failure, High Winds, Severe 

Winter Weather 

 

Responsible Agencies: Critical facility owners, Mackinac Co. Office of Emergency Services, 

Local municipalities  
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Cost:  Staff time, training, travel, studies/ engineers and consultants 

 

Benefits:  Provide protection measures to ensure operability and functionality during severe 

weather emergencies. 

 

Anticipated Funding Source: Facility owners and operators, County general fund, FEMA – 

HMGP, PDMP 

 

Timeline:  Ongoing 

 

 

Action Item 11:  Larger Storm Water Detention Basins 

 

Specific Vulnerable Areas:  Chamber St., Church St., High St., Airport Road, Truckey St. - City 

of St. Ignace 

Specific Hazard(s) Addressed: Flooding, Environmental Contamination, Infrastructure Failure  

 

Responsible Agency: Critical facility owners, Mackinac Co. Office of Emergency Services, Local 

municipality, MDOT 

 

Cost:  Engineer/Consultants, staff time, construction 

 

Benefits:  Reduce flooding/erosion of roads, more improved infrastructure. 

 

Anticipated Funding Source:  FEMA-HMGP, PDMP, Local, Private 

 

Timeline:  December, 2008 

 

Action Item 12:  Acquire Flood-prone NFIP Properties 

 

Specific Vulnerable Areas:  Clark Township, Hudson Township, Hendricks Township 

 

Specific Hazard(s) Addressed: Flooding 

 

Responsible Agencies: Mackinac Co. Office of Emergency Services, Local municipality 

 

Cost:  Engineer/Consultants, staff time, acquisition costs 

 

Benefits:  Reduce property damage caused by flooding. 

 

Anticipated Funding Source:  FEMA-HMGP, PDMP, Local, Private 

 

Timeline:  December, 2010 
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Action Item 13:  Purchase generators for shelters/construct housing for generator  
 

Specific Vulnerable Areas:  Mackinac Island, Clark Township, City of St. Ignace, Moran 

Township  

 

Benefits:  This project would provide generators needed in the event of disruption of electrical 

power, and/or other vital services for shelters as well as provide a place for housing a larger 

generator in the City of St. Ignace that would keep the water and sewer infrastructure operating.   

 

Specific Hazard(s) Addressed: Extreme Temperatures, Severe Winter Weather, High Winds, 

Tornadoes, and Thunderstorms 

 

Responsible Agency: Mackinac Co. Office of Emergency Services, City of St. Ignace, Moran 

Twp., City of Mackinac Island, Clark Township 

 

Cost: Staff time, equipment purchase, construction, engineer, materials, maintenance. 

 

Benefits:  Maximize utilization of existing resources.  Improved maintenance of emergency 

equipment.  Improved community confidence in government.  

 

Anticipated Funding Source: Mackinac County Emergency Services funds, Local funds, FEMA 

– HMGP, PDMP 

 

Timeline:  December, 2007 

 

Action Item 14:  Research and pursue potential solutions to sewer back-up problems 

 

Specific Vulnerable Areas:  Clark Township 

 

Specific Hazard(s) Addressed:   Infrastructure Failure, Public Health Emergency, Extreme 

Temperatures 

 

Responsible Agencies:  Clark Township 

 

Cost:  Consultant/Engineering fees, staff time, planning, construction costs.    

 

Benefits:  This project would safeguard groundwater as well as prevent potential health hazards 

and costly cleanup for local residents. 

 

Anticipated Funding Source:  FEMA –  HMGP, PDMP, Local  

 

Timeline:  December, 2007 

 

Action Item 15:  Ditching along US-2 

 

Specific Vulnerable Areas:  Moran Township 
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Specific Hazard(s) Addressed:   Infrastructure Failure, High Wind, Shoreline Erosion, Flooding 

 

Responsible Agencies:  MDOT 

 

Cost:  Consultant/Engineering fees, staff time, planning, construction costs.    

 

Benefits:  This project would prevent sand/snow drifting across US-2 as well as improve run-off 

from rain and melting snow. 

 

Anticipated Funding Source:  FEMA –  HMGP, PDMP, MDOT, Local  

 

Timeline:  December, 2006 

 

Action Item 16:  Purchase and Install Radio/Cell Phone Communication Equipment 

 

Specific Vulnerable Areas: Radio/Cell phone service “dead-zone” along HWY. US-2, Lake 

Michigan shoreline 

 

Specific Hazard(s) Addressed:   Communication Infrastructure Failure, 

Land/Water/Transportation Accidents 

 

Responsible Agencies:  Mackinac County OES 

 

Cost:  Equipment costs, staff time, installation costs.    

 

Benefits:  This project would provide cellular communication in an area that currently does not 

have coverage. 

 

Anticipated Funding Source:  FEMA –  HMGP, PDMP, Local  

 

Timeline:  December, 2006 

 

Action Item 17:  Warning Sensors for Rivers 

 

Review the gauging network to determine if additional rain and stream gauges are 

necessary. Seek funding to purchase the best equipment available.  

 

Specific Vulnerable Areas:  Clark Township, Hudson Township, Hendricks Township, Portage 

Township, Moran Township, Garfield Township  

 

Specific Hazard(s) Addressed:   Riverine/Lake Flooding, Transportation Accidents, 

Infrastructure Failure 

 

Responsible Agencies:  Mackinac County Office of Emergency Services, Local Municipalities 

with rivers/lakes/streams, National Weather Service 
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Cost:  Consultant/Engineering fees to determine equipment needed and best placement. 

Equipment purchase, installation, maintenance and recurring costs.   Staff/Volunteer time for 

monitoring and training.   

 

Benefits:  Early warning of potential flooding to provide for possible evacuation of buildings and 

residences or traffic re-routing due to road closures caused by flooding.     

 

Anticipated Funding Source:  County general funds, Local funds, grant opportunities through 

FEMA –  HMGP, PDMP 

 

Timeline:  December, 2008 

 

Action Item 18:  Update technology and equipment for electrical power service 

 

Specific Vulnerable Areas:  Mackinac Island, Bois Blanc Island Township 

 

Specific Hazard(s) Addressed:  Thunderstorms, Infrastructure Failure, High Winds, Severe 

Winter Weather 

 

Responsible Agencies: Critical facility owners, Mackinac Co. Office of Emergency Services, 

Local municipalities  

 

Cost:  Engineers and consultants, equipment, installation, maintenance 

 

Benefits:  Provide protection measures to ensure operability and functionality during severe 

weather emergencies.  Reduction of power failures and outages. 

 

Anticipated Funding Source: Facility owners and operators, County general fund, FEMA – 

HMGP, PDMP 

 

Timeline:  December, 2007 
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Chapter 9 
 

In this chapter are included the projects that the Hazard Analysis Working Group would 

like to implement but may not be eligible for FEMA funding.  All of the action items can be tied 

to the listed goals and guidelines and the recommendation(s) in Chapters 4 – 7.  The 

recommendations and the discussions in the earlier chapters provide more background and 

direction on these action items.  

Program Action Items – 

Non-Eligible FEMA Funded Action Items/Projects 

 

Action Item 1:  Improve the EAS System 

 

The Emergency Alert System (EAS) is a national warning system that utilizes broadcast 

radio and television stations and local cable televisions systems.  Additional equipment will help 

improve the EAS warning system in the County. 

 

Specific Vulnerable Areas: County-wide 

 

Specific Hazard(s) Addressed: Severe Weather, Flooding, Wildfire, Public Health Emergencies, 

Civil Disturbances 

 

Responsible Agencies:  Mackinac Co. Office of Emergency Services   

 

Cost:  Salary and benefits of any additional staff.  Consultant fees to determine needs that would 

adequately address the County.  Equipment purchase, installation, maintenance and recurring 

costs.  Training costs associated with new equipment and software. 

 

Benefits:  Provides a more improved and reliable method for early warning to citizens and 

visitors in the County.  Early warning and advance notice allows citizens to engage in protective 

actions.  Improved community confidence in government. 

 

Anticipated Funding Source: County general fund, dedicated emergency services funds 

 

Timeline:  December, 2007 

 

Action Item 2:  Improve GIS capabilities with up-to-date equipment and software 

 

 By having the best equipment and software the County can expand on the current GIS 

base and keep track of much more information.  Effective management of disasters requires an 

in-depth understanding of the changing circumstances, as well as a method of maintaining 

critical building information.  This data can be utilized to support response needs (evacuation, 

traffic routing, shelter management, 911 calls), detailed damage assessments, identifying 

mitigation projects, establishing environmental baselines, and monitoring changes in land use. 

Specific Vulnerable Areas: County-wide 
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Specific Hazard(s) Addressed:  Flooding, Wildfire, Severe Winter Weather, Drought, Subsidence 

 

Responsible Agencies: Mackinac Co. Office of Emergency Services, Mackinac Co. 911 

Department, Mackinac Co. Equalization Department, Mackinac Co. Road Commission, LMAS 

Health Department, EUP Regional Planning 

 

Costs:  Consultant fees, equipment/ software purchase and installation, additional staff salary and 

benefits.  Staff training and development of resource sharing agreements. 

 

Benefits:  Current digital data assists in locating and identifying service roads in national forest 

areas, identifies bridges that can be utilized by heavy equipment during forest fire operations.  

Maximize use of available resources.  Provides for current ownership, identification and value of 

affected property.  

 

Anticipated Funding Source:  County general funds, Local funds, grant funds available through 

State Homeland Security Program, ESRI grant program, Kellogg Foundation grant. 

 

Timeline: Ongoing 

 

Action Item 3:  Develop priority routes for snow removal on major arteries during extreme 

snow storms 

 

 Having priority routes established before snowstorms occur will greatly improve the 

safety efforts during the many snowstorms this area receives.  The OES department along with 

the Mackinac Co. Road Commission and units of government should establish and map priority 

routes for dissemination. 

 

Specific Vulnerable Areas: County-wide 

 

Specific Hazard(s) Addressed:  Severe Winter Weather, Land Transportation Accidents, 

Hazardous Materials Transportation Accidents 

 

Responsible Agencies: Mackinac Co. OES, Road Commission, EUP Regional Planning, Local 

municipalities 

 

Cost:  Staff time to review, plan routes and digitize into GIS system.  Supply cost for mapping 

paper and ink.  Overhead costs including costs of printing and dissemination to local road 

commissions and emergency response agencies. 

 

Benefits:  More efficient manner to clear main roads leading to improved emergency response 

time.   

 

Anticipated Funding Source:  County general fund, Local funds, Mackinac Co. Road 

Commission funding, Michigan Department of Transportation funds 
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Timeline:  Annually 

 

Action Item 4:  Get involved and assessed as a Storm Ready Community  

 

 Work with National Weather Service to become designated as a storm ready community.  

Following the guidance and implementing the recommendations of the National Weather Service 

to create a ‘Storm Ready’ community is beneficial to our county. 

 

Specific Vulnerable Areas:  County-wide 

 

Specific Hazard(s) Addressed:  Severe Weather, Tornados, High Winds, Thunderstorms 

 

Responsible Agencies: Mackinac Co. Office of Emergency Services, Local municipalities 

 

Cost:  Staff time for training, planning, and meetings.  Equipment purchase, installation, 

maintenance and recurring costs. 

 

Benefits:  To be better prepared for severe weather events.  Better protection of property. 

Following the recommendations for ‘Storm Ready’ communities ensures that specific 

recommendations from the National Weather Service have been implemented. 

 

Anticipated Funding Source: County general funds, Emergency Services funds, National 

Weather Service 

 

Timeline:  December, 2007 

 

Action Item 5:  Work with local DNR office and adopt Firewise Strategies 

 

Specific Vulnerable Areas:  County-wide 

 

Specific Hazard(s) Addressed:  Wildfires, Structural Fires 

 

Responsible Agencies:  Local municipalities, Michigan Department of Natural Resources, U.S. 

Forest Service 

 

Cost:  Staff time for training, planning, and meetings.  Equipment purchase, installation, 

maintenance and recurring costs.  Information – research, dissemination. 

 

Benefits:  Public and private property in the urban/wildland interface can be better protected from 

the risk of damage or destruction by possible wildfires.  The scenic and fish and wildlife 

resources which attract tourists to the area will also be better protected as a result of improved 

forest management, thereby preventing the loss of important tourism-related income in the local 

area. 

 

Anticipated Funding Source:  County general funds, Emergency Services funds 
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Timeline:  Ongoing 

 

Action Item 6:  Encourage local community emergency planning to coordinate with County 

OES Department 

 

Communities lacking emergency plans should consider working with the OES department to 

develop plans to work in cooperation with the County.  Incorporation of local government 

support plans ensures activation and coordination of local response and resources during 

emergencies. 

 

Specific Vulnerable Areas:  County-wide 

 

Specific Hazard(s) Addressed:  All 

 

Responsible Agency: Mackinac Co. Office of Emergency Services, Local municipalities 

 

Cost:  Meeting, training and planning costs.   

 

Benefits: Collaborative planning efforts improve emergency preparedness, response, and 

recovery efforts during emergencies and disasters.  

 

Anticipated Funding Source:  County Emergency Services fund, Local funds 

 

Timeline:  December, 2007 

 

Action Item 7:  Purchase and stockpile equipment/supplies for emergency needs 

 

 Determine equipment and supplies needed such as emergency generators, cots/blankets, 

food, water, sand bags, etc., purchase, and house.   

 

Specific Vulnerable Areas:  Designated shelters. 

 

Specific Hazard(s) Addressed:  Severe Winter Weather, Tornados, Infrastructure Failures, Public 

Health Emergencies 

 

Responsible Agency: Mackinac Co. Office of Emergency Services, Local Municipalities, Red 

Cross 

 

Cost:  Equipment purchase and storage, Staff training, Study/evaluate functionality of existing 

assets. 

 

Benefits:  By stockpiling specific items such as cots, blankets, food, water, sandbags the 

emergency needs can be met at the time of the emergency or disaster.  Utilize existing resources.  

Maximize use of existing assets. 
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Anticipated Funding Source:  County general fund, Local funds, Centers for Disease Control – 

HRSA grant, American Red Cross, Community Emergency Response Team Grant 

 

Timeline:  December, 2007 

 

Action Item 8:  Building Code Improvements 

 

Enforce and maintain construction codes to ensure buildings’ ability to withstand severe 

weather.  Enforce and maintain codes and standards to maintain and preserve a safe and orderly 

community that mitigates development of blighted conditions, older structures and 

neighborhoods and eliminates potential dangers while maintaining public services and quality of 

life. 

Specific Vulnerable Areas:  County-wide 

Specific Hazard(s) Addressed:  Extreme Temperatures, Severe Winter Weather, Fire, Flooding, 

Subsidence, Winds 

 

Responsible Agency: Mackinac County Board of Commissioners, Local municipalities 

 

Costs:  Staff time, training, and studies/consultants. 

 

Benefits: Maintain quality of community through sound structure and protected property values. 

 

Anticipated Funding Source: County general fund, Local funds 

 

Timeline:  Ongoing 

 

Action Item 9:  Improved Code Enforcement 

 

Seek training for building department staff on the natural hazards aspects of the Building 

Codes, regulation of mobile home installation, flood protection, wetland protection, erosion and 

sediment control and best management practices provisions. 

 

Specific Vulnerable Areas:  County-wide 

 

Specific Hazard(s) Addressed:  Severe Winter Weather, Flooding, Tornadoes, Subsidence, 

Extreme Temperatures 

 

Responsible Agency: Building Departments, Local municipalities 

 

Cost:  Additional staff salary/benefits, training/education costs 

 

Benefits:  Ensure quality of community through sound structure and protected property values. 

 

Anticipated Funding Source:  County general fund, Local funds 
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Timeline: Ongoing 

 

Action Item 10:  Improved Address Database 

 

Continue to maintain newly acquired structure location database. 

 

Specific Vulnerable Areas:  County-wide 

 

Specific Hazard(s) Addressed:  Extreme Temperatures, Severe Winter Weather, Fire, Flooding, 

Subsidence, Winds, Civil Disturbances, Accidents – Transportation/Hazardous Materials 

 

Responsible Agency: Mackinac Co. Equalization, Mackinac Co. 911, Local municipalities 

 

Cost:   Staff salary/benefits, overhead associated with communication, supplies, etc., purchase of 

sign material, installation of signs. 

 

Benefits:  Improved GIS capabilities, improved site location for emergency response, improved 

confidence in community government 

 

Anticipated Funding Source:  County general funds 

 

Timeline:  December, 2007 

 

Action Item 11:  Maintain normal hospital operations during an epidemic/disaster 

 

To assure normal hospital function during a time of health epidemic (or other event 

affecting large numbers of people such as a terrorist event).  Develop and maintain cooperative 

support between hospitals, health departments and county Emergency Management annex 

members for the establishment of Alternative Care Center (ACC) and Neighborhood Emergency 

Health Center (NEHC) when needed.  Utilize emergency exercises at the county level to 

implement the ACC and NEHC. 

 

Specific Vulnerable Areas:  County-wide 

 

Specific Hazard(s) Addressed:  Excess surge capacity at hospital that could disrupt normal 

operations,  Public Health emergency, Terrorism 

 

Responsible Agency: Mackinac Straits Hospital and Health Care Center, LMAS District Health 

Department, County Annex members listed in the county Emergency Action Guidelines (EAG). 

 

Cost:   Staff salary/benefits, overhead associated with communication, supplies, equipment set-

up/transport, etc., during exercises, training opportunities. 

 

Benefits:  Improved site location for ACCs and NEHCs, improved interaction between all annex 

members, hospital and health department ability to meet responsibilities is enhanced, improved 

confidence in community government.  Increase in trained man-power. 



Mackinac Co. Hazard Mitigation Plan 128 November, 2005 

 

Anticipated Funding Source:  Hospital, health department and County general funds. 

 

Timeline:  December, 2007 

 

Action Item 12:  Establish and maintain a Community Emergency Response Team (CERT) 

and Medical Reserve Corps (MRC). 

 

Establish and maintain groups to promote a partnering effort between emergency services 

and the people they serve.  Train members of local neighborhoods, community organizations, or 

workplaces in basic response skills to use as a source of man-power during times of emergencies. 

 

Specific Vulnerable Areas:  County-wide 

 

Specific Hazard(s) Addressed:  Excess surge capacity at hospital that could disrupt normal 

operations,  Public Health emergency, Terrorism 

 

Responsible Agency: Mackinac Straits Hospital and Health Care Center, LMAS District Health 

Department, County Annex members listed in the county Emergency Action Guidelines (EAG). 

 

Cost:   Staff salary/benefits, overhead associated with communication, supplies, equipment set-

up/transport, etc., during exercises, training opportunities. 

 

Benefits:  Improved interaction between all annex members, hospital and health department 

ability to meet responsibilities is enhanced, improved confidence in community government.  

Increase in trained man-power. 

 

Anticipated Funding Source:  Hospital, health department and County general funds. 

 

Timeline:  December, 2007 
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Chapter 10 

Administrative Action Items 

This chapter reviews the additional action items that are needed to administer and support 

the recommendations of the previous chapter.  

 

Administrative Action Item 1:  Plan Adoption  

 

Adopt this Natural Hazards Mitigation Plan by passing a resolution as appropriate. The 

County’s resolution creates the Hazard Analysis Committee which is described in the next action 

item. The municipal resolutions adopt each action item that is pertinent to the community and 

assigns a person responsible for it. 

 

The municipalities which have “land use authority”, or zoning enforcement should also 

pass a resolution of adoption if planning to seek grant assistance through the FEMA program for 

disaster mitigation. 

 

Formal adoption of the plan ensures that County and municipal staffs are authorized and 

instructed to implement the action items. Adoption is also a requirement for recognition of the 

plan by mitigation funding programs.  

 

Responsible Agency: County Board of Commissioners, Local municipalities 

 

Cost: Staff time, training, studies and consultants 

 

Benefit(s): Better protection of life and property. 

 

Anticipated Funding Source: County General funds, Local funds 

 

Timeline: October, 2005 

 

 

Administrative Action Item 2:  Hazard Analysis Committee 

 

The Mackinac County Local Emergency Planning Committee be designated as the Hazard 

Analysis Committee in the County’s resolution to adopt this Plan. Duties would include: 

 

 Act as a forum for hazard mitigation issues, 

 Disseminate hazard mitigation ideas and activities to all participants, 

 Monitor implementation of this Action Plan, and  

 Report on progress and recommended changes to the County Board and each municipality on 

an annual basis in September of each year.  
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The Committee would not have any powers over staff or the municipalities. It would be 

purely an advisory body. Its primary duty is to collect information and report to the County 

Board, the municipalities, and the public on how well this Plan is being implemented. Other 

duties include reviewing mitigation proposals, hearing resident concerns about flood protection 

and related matters, and passing the concerns on to the appropriate entity. 

 

The Hazard Analysis Committee would be, in effect, Mackinac County’s hazard mitigation 

conscience, reminding the member agencies and municipalities that they are all stakeholders in 

the plan’s success. The resolution charges it with seeing the Plan carried out and recommending 

changes that may be needed. While it has no formal powers, its work should act as a strong 

incentive for the offices responsible for the action items to meet their deadlines. 

   

Those responsible for implementing the various recommendations have many other jobs to 

do. A monitoring system helps ensure that they don’t forget their assignments or fall behind in 

working on them. The Plan should be evaluated in light of progress, changed conditions, and 

new opportunities. 

 

Responsible Agencies: Mackinac Co. Board of Commissioners 

 

Cost:  Staff time 

 

Benefit(s): Better protection of life and property. 

 

Anticipated Funding Source: County general fund 

 

Timeline: October, 2005 

 

Administrative Action Item 3:  Review of Plans and Development Regulations 

 

When they are up for revision, comprehensive plans, land use plans, and zoning and 

subdivision ordinances should incorporate mitigation provisions, especially: 

 Open space provisions that will protect properties from flooding, preserve wetlands, and 

enhance groundwater infiltration; 

 Appropriate farmland preservation measures; 

 Standards for streets, driveways, and water systems that facilitate access and use by fire 

and emergency equipment; and 

 Requirements to bury utility lines. 

Information will be provided to local planning departments through this document and by the 

County and Regional Planning Agency to encourage consideration and incorporation of hazard 

mitigation strategies.  Regional Planning staff will attend local meetings and provide 

consultation services to those units of government that are developing or updating plans. 

 

Specific Hazard(s) Addressed:  Severe weather, Extreme Temperatures, Floods, Drought, Fire, 

Infrastructure Failure, Accidents 
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Responsible Agency: Local municipalities, Mackinac Co. Equalization, EUP Regional Planning 

 

Cost: Staff time, training, travel, studies/ consultants 

 

Benefits:   Maintain quality of community through sound structure and protected property values. 

 

Anticipated Funding Source: County general funds 

 

Timeline: Ongoing 

 

Administrative Action Item 4:  Continue in providing an opportunity for public 

participation 

 

 The Hazard Mitigation Plan will be kept available for public review at the County and 

local municipalities offices. The Plan will also be made available on the EUP Regional Planning 

Agency’s web site with information on where to provide comments.  

 

The Hazard Analysis Committee will meet annually to review and update this Plan as 

needed.  Local units of government will be surveyed each year for new projects.  A notice will be 

made to the public with an invitation to participate two months prior to the annual review 

meeting.  All public comment will be reviewed by the Hazard Analysis Committee during the 

annual meeting and documented into the Appendix of the Plan.  The public hearing will be held 

in September of each year.   

 

Specific Hazard(s) Addressed:  All 

 

Responsible Agency: Office of Emergency Services, Local municipalities, EUP Regional 

Planning 

 

Cost: Staff time, training, travel, studies/ consultants 

 

Benefits:   Maintain quality of community through sound structure and protected property values. 

 

Anticipated Funding Source: County general funds 

 

Timeline: Annually 

 

The action plan developed in this plan serves only to recommend mitigation measures.  

Implementation of these recommendations depends on the cooperation and support of the offices 

designated as responsible for each action item.  Tables 3 “Mackinac County Action Plan – 

FEMA Eligible” and 4 “Mackinac County Action Plan – Non-Eligible/Administrative” breaks 

down the action item, the responsible departments or agencies, a priority level, and the timeline 

for achieving these action items. 
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Table 2 

Mackinac County Areas of Vulnerability 
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Brevort Township X X X X X X X X X X X X X X  X X  X   

Clark Township X X X X X X  X X X X X X X X  X X X   
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Mackinac County Action Items 
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  Office of Emergency Services X X  X X X  X X  X X X 
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Mackinac County Board        X   X X  X X   

  County Clerk                  

  Office of Emergency Services X X X X X X X    X X     X 

  Equalization Department  X                

  Road Commission  X X             X  

  Health Department           X X      

  Emergency 911          X        

Municipalities                  

  Twp.,City, Village Boards  X  X X X X X X X X X      

              X  X X 

EUP Regional Planning  X X             X X 

National Weather Service    X              
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MDNR/US Forest Service     X             

Red Cross       X    X X      

Facility Owners      X X    X X      
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Mackinac County Action Items 

Non-Eligible for FEMA Funding 

 

 



Appendix A 

List of Contacts 

Mackinac Co. Hazard Mitigation Plan A-1 August, 2005 

Mackinac County Hazard Mitigation Contacts 

May, 2003 

St. Ignace State Police Post - St. Ignace 1st Lt. Pat London,  

Mackinac Co. Board of Commissioners Mr. Michael Litzner, Chairman 

Mackinac Co.unty Ms. Jill Eyre, Administrator 

Mackinac Co. Airport Mr. Paul Fullerton, Manager 

Mackinac County  - 911 Ms. Pam Matelski, Coordinator 

Mackinac County OES Mr. Ben Thompson, Coordinator 

Mackinac Co. Equalization Mr. James Fenlon, Director 

LMAS Health Department Mr. James Terrian, Medical Director 

Mackinac Co. MSU Extention Ms. Geraldine Stelmaszek, Acting Director 

Mackinac County EDC Ms. Mary Kay Tamlyn, Public Works Board 

Mackinac Co. Road Commission Mr. Craig Kelso, Manager 

Mackinac County Sheriff Mr. Lawrence Leveille, Sheriff 

Bois Blanc Twp. Mr. Loren Gibbons, Supervisor 

Bois Blanc Twp. Mr. Graham Whipple, Deputy Sheriff 

Brevort Twp. Mr. Edward Serwach, Supervisor 

Brevort Twp. Mr. Harold Peterson, Fire Chief 

Clark Twp. Mr. Robert Smith, Supervisor 

Clark Twp. Mr. Chester Kasper, Fire Chief 

Garfield Twp. Mr. Bill Roach, Supervisor 

Garfield Twp. Mr. Henry Urbshot, Fire Chief 

Hendricks Twp. Mr. Robert Konle, Supervisor 

Hendricks Twp. Mr. Jerry Eifler, Constable 

Hudson Twp. Mr. Terry Gouza, Supervisor 

Hudson Twp. Mr. Ronald Pongracz, Constable 

Hudson Twp. Mr. Randy Cobe, Fire Chief 

City of Mackinac Island Ms. Margaret Doud, Mayor 

EDC Mackinac Co. Mr. Bruce Zimmerman, Chair 

Newton Twp. Mr. Jim Durm, Supervisor  

Portage Twp. Mr. Lyle Painter, Supervisor 

Moran Twp. Mr. Jim Durm, Supervisor 

City of St. Ignace Mr. Gary Heckman, Manager 

Marquette Twp. Mr. John Kronemeyer, Supervisor 

St. Ignace Twp. Mr. Dale Nelson, Supervisor 

MSU Extension Mr. Gerry Stelmaszek, CED 

Soil Conservation Ms. Dusty King 

Mackinac Straits Hospital Mr. Rod Nelson, CED 

Chippewa Indians Mr. Fred Paquin Sault Tribe 

Canadian National Railroad Mr. Bob Larson, Asst. Vice President  

Edison Sault Electric Mr. Lee Baatz 

Semco Energy Gas Co. Mr. Mark Kachur 

Mackinac Co. Planning Commission Mr. Don McArthur 
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List of Contacts 

Mackinac Co. Hazard Mitigation Plan A-2 August, 2005 

Mackinac County Hazard Mitigation Contacts 

May, 2005 

Mackinac Co. Office of St. Ignace State Police 

Post 

1
st
 Lt. Robertson,  

Mackinac Co. Board of Commissioners Ms. Dawn Nelson, Chairman 

Mackinac Co. Airport  Mr. Paul Fullerton, Manager  

Mackinac Co. Emergency 911 Mr. Bryce Tracy  

Mackinac Co. Office of  Emergency Services Ms. Miki Della-Moretta,  

Mackinac Co. Equalization   Mr. James Fenlon, Director 

LMAS Health Department   Mr. James Terrian, Medical Director 

Mackinac Co. MSU Extension  Ms. Michelle Walk 

Mackinac County Public Works   Ms. Mary Kay Tamlyn 

Mackinac County Road Commission   Mr. Craig Kelson, Manager 

Mackinac Co. Sheriff  Mr. Scott Strait, Sheriff 

Mackinac Co. EDC Ms. Michelle Walk 

Mackinac Co. Planning Commission   Mr. Don McArthur 

Bois Blanc Twp.   Mr. Loren Gibbons, Supervisor 

Bois Blanc Twp.   Mr. Graham Whipple, Deputy Sheriff 

Brevort Twp.   Mr. Edward Serwach, Supervisor 

Brevort Twp.   Mr. Harold Peterson, Fire Chief 

Clark Twp. Ms. Linda Hudson, Supervisor 

Clark Twp.   Mr. Chester Kasper, Fire Chief 

Garfield Twp.  Ms. Cleo Smith, Supervisor  

Garfield Twp.   Mr. Henry Urbshot, Fire Chief 

Hendricks Twp.   Mr. Robert Konle, Supervisor 

Hendricks Twp.   Mr. Jerry Eifler, Constable 

Hudson Twp.   Mr. Terry Gouza, Supervisor 

Hudson Twp.   Mr. Ronald Pongracz, Constable 

Hudson Twp.   Mr. Randy Cobe, Fire Chief 

City of Mackinac Island.   Ms. Margaret Doud, Mayor 

Newton Twp.  Mr. Bob Brotherton, Supervisor  

Portage Twp. Mr. Don Ferris, Supervisor 

Moran Twp. Mr. Jim Durm, Supervisor 

City of St. Ignace Mr. Gary Heckman, Manager 

Marquette Twp.   Mr. John Kronemeyer, Supervisor 

St. Ignace Twp. Mr. Dale Nelson, Supervisor 

USDA – Soils Conservation   Ms. Dusti King 

Mackinac Straits Hospital   Mr. Rod Nelson, CED 

Sault Tribe of  Chippewa Indians    Mr. Fred Paquin, Sault Tribe 

Canadian National Railroad   Mr. Bob Larson, Asst. Vice President  

Edison Sault Electric  

Semco Energy Gas Co.   Mr. Mark Kachur 

U.S. Coast Guard Eric Schmidt, Commander 
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Hazard Analysis Working Group 

 

Ms. Miki Della-Moretta, Director OEM 

Ms. Dawn Nelson, Chair, Mackinac County Commission 

Ms. Ellen Benoit, EUP Regional Planning & Development Commission
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Mackinac County Local Emergency Planning Committee 

Mark Wilk Allied E.M.S. 

Dawn Nelson Mackinac Co. Commission 

Art Underwood  

Lawrence Leveille LEPC Chairman 

Jim Laakko Mackinac Bridge Authority 

Ronda Engle Family Independence Agency 

John Robinson Fire Chief, City of St. Ignace 

Lt. Brown Emergency Mgt. Div. Coordinator 

Tim Matelski Police Chief, City of St. Ignace 

Gary Heckman City Manager, City of St. Ignace 

Cindi Oliver Mackinac County 

Mark McCune Luce-Mackinac-Alger-Schoolcraft Health 

Dept. 

Donna Goldthorpe American Red Cross 

Tamie Hartwig Mackinac Straits Hospital 

Jim Fenlon Mackinac Co. Equalization 

Bryce Tracy Mackinac Co. 911 Coord. 

Rodney Nelson Mackinac Straits Hospital 

Les Therrian LMAS Health Department 

Bonnie Fighter MSP/Emergency Management Div. 

Craig Kelso Mackinac Co. Road Commission 

Fred Paquin Sault Tribe of Chippewa Indians Law 

Enforcement 

Scott Strait Mackinac Co. Sheriff 
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Survey Results 

Mackinac County 

 
 
 
Flooding:  Please describe the extent and locations of any known flood damages or 
risks in your community, whether from a lake shoreline, from river, creek, or drain 
overflow, or from problems with area sewer systems. 
 
Marquette Twp. – has several miles of Lake Huron Shoreline 
 
Garfield Twp – Millecoquin Lake has a shoreline where residential cabins have been 
built.  Some of these cabins are close to the existing water levels.  Should lake water 
level increase, these cabins would face damage from that situation.  Mill Pond Park did 
experience high water level damage.  Some of the walkways and sitting structures were 
exposed to this increased water level. 
 
 
 
Wildfires:  Please describe any known events or risks from wildfires in or near your 
community. 
 
Marquette Twp. – some risk of forest fire in federal and State owned property.  Grass 
fire from agricultural burning in spring. 
 
Garfield Twp – Large portions of the township contain timber and brush acreage.  Big 
Knob State Park and Hiawatha Sportsman Club are within this jurisdiction with 
hundreds of acres of wildland each.  Though a devastating wildfire has not occurred, 
residential areas within Hiawatha Sportsman Club and Carnegie Trail Association could 
be threatened. 
 
 
 
Ground Movement:  Please describe any events or known risks from earthquake 
activity, landslides, mudslides, erosion, or sink holes (such as that from collapsing mine 
tunnels). 
 
Marquette Twp – N/A 
 
Garfield Twp – Earthquakes are not known in this area.  Other addressed terrain 
concerns is not a real concern.  Mining was not known to be in this area. 
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Severe Winter Weather:  Please describe the potential impact of severe winter 
weather conditions on your community, including the extent possible snow, sleet and ice 
and accumulation, extremely cold temperatures, and their impact on people, structures, 
infrastructure, business and services. 
 
Marquette Twp – this area can experience severe winter conditions with roof failures, 
power failures, etc. 
 
Garfield Twp. – Past winter storms have left the Township without electricity for days.  
Impact from this type of event could place people at risk due to life support systems 
may not function without extended independent power supply.  Heat systems will not 
work.   Local food supplies could be lost if power is out for extended periods.  Vehicle 
fuel for at least emergency vehicles would not be readily available.  The township has 
both a county road commission garage and MDOT garage located within it.  This allows 
for 2 major routes, US-2 and M-117, to get opened.  However, several side road do not 
get immediate attention and people needing assistance would be hindered until road 
crews could be routed to the need arrives there. 
 
 
Severe Storms:  Please describe the potential impacts of severe storms on your 
community, including the effects of heavy rains, hail, lightning, severe winds, and 
tornadoes; and their impact on people structures, infrastructure, business and services. 
 
 
Marquette Twp – N/A 
 
Garfield Twp – Power to access necessary functions is the key problem from any type 
of severe storm damage.  Items addressed above would potentially apply here also. 
 
 
 
Technological Hazards:  Please describe the potential impacts of industrial accidents 
or mishaps such as explosions, hazardous materials release, nuclear material incidents, 
accidents involving oil and gas wells and pipelines, structural fires, scrap tire fires, dam 
failures, or similar events. 
 
Marquette Twp – N/A 
 
Garfield Twp – The township does have a risk from hazardous material transportation 
accidents.  An active rail line and two major roadways move hazardous material daily. 
 
 
Weather Patterns:  Please describe how your community may be particularly affected 
by extreme summer heat, or by drought events. 
 
Marquette Twp – only as it affects the agricultural community livestock and crops 
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Garfield Twp – heat and lack of adequate rainfall will continue to challenge the local 
farming communities.  Crop and animal production hinge on proper dry and wet 
conditions.  Lack of rainfall will affect water tables where many residents have 
independent wells.  Township funded and operated domestic water system is not 
available.  However, this could be the only feasible means for domestic water needs 
due to water tables drying up and and deeper wells are needed.  People cannot afford 
those costs individually. 
 
 
 
 
Human-Caused Incidents:  Please describe how your community might be vulnerable 
to acts of terrorism, sabotage, or civil disturbances. 
 
Marquette Twp – large prison nearby 
 
Garfield Twp – Civil disturbances in this area are very unlikely to occur.  Yet, given any 
harmful infusion of unrest from outside the Township, could inflate any affected group to 
act out.  Acts of terrorism or sabotage have several potential problems.  And explosive 
or biohazard released when schools is operating would be tasking.  An act against the 
industrial rail system that would release a hazard within a built up area of the Township 
would also be very tasking.  Sufficient services to handle any of these types of events 
are not immediately available.  These services must be called in and time becomes the 
critical factor to getting the incident under control and mitigated. 
 
 
Public Health Emergencies:  Please describe how your community might be 
particularly affected by conditions of disease outbreak, contamination, etc. that would 
threaten public health. 
 
Marquette Twp. – N/A 
 
Garfield Twp. – The consolidated school would be source for this kind of concern.  
Another would be with the number of elderly people with the community that could have 
severe consequences on their health. 
 
 
Large Scale Emergency Event:  Please describe any special concerns relating to your 
community if some large-scale event (such as an enemy military attack, nuclear 
explosion, asteroid impact, etc.) were to occur. 
 
Marquette Twp – N/A 
 
Garfield Twp – considering the items outlined in the original request form, this Township 
is not prepared for any of them. 
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Transportation Accidents:  Please describe any special concerns or vulnerabilities 
your community might have from a larger-scale incident involving vehicles (aircraft, 
buses, ferries, ships, trains, etc.)  carrying many passengers, or transporting hazardous 
materials. 
 
Marquette Twp – N/A 
 
Garfield Twp – These concerns have been addressed in previous subject items. 
 
 
 
Infrastructure Failure:  Please describe the concerns, potential impacts, or 
vulnerabilities your community might have as a result of a breakdown in critical services, 
energy shortages, etc. that are necessary for the normal functioning of your community. 
 
 
Garfield Twp – Electrical power would be the main concern, as mentioned earlier.  Heat 
during winter months would be a concern without power.  Access to fuel to move 
emergency vehicles and operate critical power equipment would also be a concern. 
 
Please identify which of the described hazards are the most threatening to your 
community. 
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Existing Plans 

Master Plan for Future Land Use, 2001 Bois Blanc Township 

Master Plan, 1982 Brevort Township 

Comprehensive Plan, 1994 Clark Township 

Master Plan Clark Township 

Land Use Plan, 1976 Garfield Township 

Water/Wastewater Plan Luce & Mackinac Counties 

Comprehensive Municipal Master Plan, 1999 Mackinac Island 

Land Use Plan, 1974 Marquette Township 

Master Land Use Plan, 1994 Moran Township 

Land Use Plan, 1994 Portage Township 

Land Use Plan, 1996 St. Ignace Township 

Master Plan City of St. Ignace 
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May 6, 2003 
 
 
 
 
For Immediate Release: 
 

Disaster, whether the result of human or natural actions, can have lasting effects 
on a community.  In addition to the potential loss of life and property, environmental and 
economic damage from such an occurrence can dramatically affect a community’s well-
being.  Disasters in the form of wildfire, flooding, severe weather, and infrastructure 
failure can have long-lasting effects on a community. 

 
The ability of a community to respond effectively to a disaster depends largely on 

actions taken before the actual occurrence.  Hazard mitigation is any action taken 
before, during or after a disaster to permanently eliminate or reduce the long-term risk 
to life and property. 

 
The current estimate of disaster losses (estimates published before September 

11, 2001) in the United States is $50 billion annually.  These estimates gauge only 
direct costs; short and long-term economic and social impacts could more than double 
the figure.  Natural events – primarily meteorological such as tornadoes, wildfires, 
drought, floods and winter storms – accounted for 90 percent of the disaster losses.  In 
1998, the Federal Emergency Management Agency (FEMA) director told Congress that 
better planning is needed to reduce disaster-related costs.  What followed was an 
initiative called “Project Impact” that encourages communities to develop plans to 
become as disaster resistant as possible. 

 
The Eastern UP Regional Planning and Development Commission has been 

awarded FEMA grant funding through the Emergency Management Division of the 
Michigan State Police to develop Hazard Mitigation Plans for Chippewa, Luce and 
Mackinac Counties.  This plan will contain community profiles and identify existing and 
potential hazards.  This information will then be used to assess the risk and vulnerability 
presented by each hazard, evaluate alternative solutions and ultimately select realistic 
mitigation strategies as part of the overall plan. 

 
Local community involvement is vital to the planning process, and to achieving 

it’s main goal of helping communities become disaster resistant.  Questions, comments 
or suggestions concerning this project are encouraged.  Contact Ellen Benoit at (906) 
635-1581 or toll free at 1(800) 562-4963 or on the web at eup-planning.org for more 
information. 
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Appendix E 
 

This appendix lists the critical facilities that are summarized in the table on page 1-12. Most are 

plotted on the maps at the end of Chapter 1. The Office of Emergency Services has additional 

details on each site, including the contact person and phone number.  

These lists do not include critical facilities located in the communities on the County line that are 

outside the County. 

These lists are subject to change over time as facilities change and communities revise their 

determinations as to what is “critical.” 

For security reasons, this appendix is not included in the version of the Plan that is available to 

the public. For more information, contact the Mackinac County Office of Emergency Services. 
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