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1 Planning Process 
 

The Planning Process section of this Plan will identify those methods used to update the 
Macomb County Hazard Mitigation Plan (HMP).  This section explains the purpose and need for 
a HMP and the key stakeholders and their roles in the planôs review and update.  Since this plan 
addresses issues that affect the whole of Macomb County, input from the public was sought 
after and incorporated.  This section will explain the methods used to advertise the update of the 
plan and how the planning committeeôs efforts to reach out and involve the public in the 
updates.  This section will present the results of those outreach efforts and will also identify all 
steps utilized leading up to the ñHazard Identificationò portion of the process.  The next chapter 
of this plan addresses methods used to identify, analyze, and rate the hazards found to exist in 
Macomb County. 

This 2020-2025 Plan was reviewed and updated by and for the following jurisdictions, all 
of whom participated in the development of the original 2005-2010 plan and the ensuing two 
updates [2010-2015 and the 2015-2020 Plan].  The following communities participated in the 
development of the plan: 

¶ County of Macomb 

¶ Armada Township 

¶ Village of Armada 

¶ Bruce Township 

¶ City of Center Line 

¶ Chesterfield Township 

¶ Clinton Township 

¶ City of Eastpointe 

¶ City of Fraser 

¶ Harrison Township 

¶ Lenox Township 

¶ Macomb Township 

¶ City of Mount Clemens 

¶ City of New Baltimore 

¶ Village of New Haven 

¶ Ray Township 

¶ City of Richmond 

¶ Richmond Township 

¶ Village of Romeo 

¶ City of Roseville 

¶ Shelby Township 

¶ City of St. Clair Shores 

¶ City of Sterling Heights 

¶ City of Utica 

¶ City of Warren 

¶ Washington Township.  
      The City of Memphis is co-located within Macomb and St. Clair Counties.  The City of  
Memphis is served under the planning authority of St. Clair County Emergency Management  
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and is therefore covered under the St. Clair County Hazard Mitigation Plan.  Grosse Pointe 
Woods is co-located within Macomb and Wayne Counties.  The City of Grosse Pointe Woods is 
served under the planning authority of Wayne County Emergency Management and is 
therefore covered under the Wayne County Hazard Mitigation Plan 
 

1.1 PURPOSE OF HAZARD MITIGATION PLAN 

  This plan demonstrates the countyôs commitment to reduce risks to lives and property 
from natural and human-caused hazards. The planning process describes how the plan was 
prepared with the coordination and participation of various agencies. Laws, regulations, policies, 
and programs are reviewed as they relate to hazard events. Risk assessments document 
historical events and actual losses. Future event probabilities, vulnerabilities, and estimated 
losses are also taken into account. Public outreach activities gather local perspective of hazards 
and mitigation activities. A FEMA-approved plan meets the federal requirement necessary to 
apply for and receive disaster and non-emergency mitigation funding. The plan also provides 
coordination with local mitigation planning efforts to provide assistance on hazard mitigation 
actions, data sharing, and funding. The maintenance and revisions to the plan note the progress 
of mitigation actions, as well as changes in development, policies, funding, and county priorities.  
 
Setting mitigation goals, objectives, and actions at the county level ensure that:  
Å A mitigation vision is set for Macomb County  
Å Local mitigation objectives and actions that have been developed are consistent with the   
  countyôs overall vision  
Å Specific actions, appropriate at the county level, are established to facilitate greater hazard  
   mitigation activity  
 

Actions that are appropriate to a county-level hazard mitigation plan were identified for 
this update. Many of these actions focus on agency coordination, outreach, data development, 
and creation and identification of human-caused hazards. 

1.2 PARTIES INVOLVED 

The planning process involved a variety of individuals and committees including 
Macomb County Emergency Management , the Michigan State Police Emergency Management 
& Homeland Security Division (MSP EMHSD), the twenty five individual community 
administration and services offices that would be served under this plan along with twenty five 
municipal emergency management divisions/departments, 14 police, 20 fire and 2 public safety 
departments,  3 general care hospitals, multiple health and community service organizations, 
industrial and manufacturing facilities and county residents.  Macomb Countyôs Local 
Emergency Planning Committee (LEPC), which is a committee consisting of a variety of local 
officials, police, fire, public health professionals, education, hospital and community leaders as 
well as manufacturing representatives.  The LEPC was utilized as the controlling authority on 
the review and update of the HMP and kept the community planning officials abreast of the 
issues regarding the update of the plan and its implementation.  Please refer to Appendix E for 
meeting minutes for the Hazard Mitigation Plan related meetings. 

1.3 PLANNERôS ROLES 

1.3.1 Emergency Management 

  Macomb County Emergency Management was the lead agency for the review 
and update of this plan.  The 2015-2020 Plan served as the baseline plan for this review.  
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When the 2015-2020 plan was updated and approved, it had met all the current 
requirements established by the federal government and State of Michigan and it had also 
addressed all deficiencies from the 2010-15 Plan that had been identified by the Federal 
Emergency Management Agency (FEMA) and the Michigan State Police-EMHSD.   

1.3.2 Communities  

All 25 communities in the county developed their own municipal committee to review and 
prepare community specific information for inclusion in the plan.  The official kick-off 
meeting to begin the review and planning process for the 2020-2025 Plan update was 
held on October 4, 2018.   

1.3.3 Macomb County Planning 

  The Macomb County Planning Department reviewed and revised the maps contained 
in this plan using data received from the local committees and plotting that information 
using their Geographic Information System (GIS) program.  These maps allow for easy 
identification of critical information dealing with hazard areas and their impact on the 
community. 

1.3.4 Macomb County Information Technology 

     The Macomb County Information Technology Department (IT) developed and 
maintained the county web site (http://www.oemc.macombgov.org) dedicated to 
presenting the Hazard Mitigation Plan to the public.  This site was updated regularly 
throughout the planning process to keep the public informed of new information about the 
plan, provided methods to review and offer comments on the plan, and posted notices of 
public hearings on the plan to encourage public participation with the development of the 
plan. 

1.4 PUBLIC INVOLVEMENT METHODS 

In order to keep the entire county informed and educated on the plan revision and its 
status, various types of media were utilized to reach the residents, community officials and 
interested parties in Macomb County.   

1.4.1 Newspapers 

Press releases were sent to the local newspaper publishers within the county in January, 
2019.  These publications included The Macomb Daily, The Detroit Free Press, The Detroit 
News, The Bay and The Voice.  The press releases included general information about the 
Hazard Mitigation Plan and discussed the publicôs role in the process.  The main intent of the 
articles was to inform the public that the revision process would be taking place and to advertise 
two town hall meetings scheduled to allow for public comment on the proposed draft.    (Please 
see Appendix A for a copy of the press release). 

1.4.2 Town Hall Meetings 

Two (2) town hall meetings were scheduled and conducted at differing locations within 
the county, one in the north end and the other in the south end.  Residents, business owners 
and other interested parties of Macomb County were invited to attend a meeting located in their 
geographic region.  Information regarding the date, time and locations of the meetings is 
displayed on page 11.   

Attendees will be given information highlighting the history and importance of the HMP, 
historical and potential hazards affecting Macomb County, success stories in mitigating hazards, 
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and community and public involvement in the planning process.  Attendees will be invited to 
view the countyôs HMP and will also be directed to the web site for further updates, information, 
and other ways to stay involved throughout the process.  The information presented at the town 
hall meetings is included in Appendix B. 

 

Meeting Date, Time, & Location 
Council Chambers 

Utica City Hall 
7550 Auburn 

Utica, MI 
February 6, 2019 @ 07:00 PM 

 
Council Chambers 
Roseville City Hall 

29777 Gratiot 
Roseville, MI 

February 7, 2019 @ 07:00 PM 
 
 

1.4.3 Website 

One of the most effective ways to gain widespread input is through the Internet.  Utilizing 
the existing emergency management web site, the county created a number of pages dedicated 
to the HMP.  The site, http://www.oemc.macombgov.org/Planning Documents-Hazard Mitigation 
Planning provided links to the following: 

¶ Town Hall meeting dates and locations 

¶ Planning Committee meeting dates and locations 

¶ Current plan (2015-2020) and updated plan (2020-2025) 

¶ Public Input 

¶ Incident Report 

¶ Comments/Questions Form 

¶ Information Link (additional info sites) 

¶ Community Survey 
 

1.4.4 Community Surveys 

In order to identify the potential hazards affecting the county and to gain sufficient 
knowledge on the vulnerability of the county to these hazards, the county elected to poll each of 
the 25 local communities using a Hazard Risk/Vulnerability Assessment Survey.  This survey 
addressed issues pertinent to analyzing risks and vulnerabilities attributed to specific hazards, 
how these hazards could affect the community, and what mitigation actions could be utilized to 
lessen the impact from each hazard.  The survey included sections on critical 
facilities/infrastructure, maps, historical hazard occurrences, hazard rating, and proposed 
mitigation projects. 

The surveys were presented to each Emergency Management Liaison of the twenty 
three communities served under the Emergency Management Program of the county as well as 
to the two stand-alone Emergency Management Programs located in the county, Clinton 
Township and the City of Warren.  These surveys were presented at the kick-off meeting held 
on October 4, 2018 at the Macomb Intermediate School District building, 44001 Garfield, Clinton 

http://www.oemc.macombgov.org/Planning
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Township.  Please refer to Appendix D for a sample letter, a copy of the community survey, and 
a list of community leaders and other officials who worked to complete and return the surveys. 

 

1.5 RESULTS OF OUTREACH EFFORTS 

Some of the efforts implemented for public involvement proved to be quite effective while 
others received little response.  Several types of media were used to reach multiple 
demographics.  A number of methods were used to accommodate those who prefer the internet 
or newspapers.  In spite of the countyôs best efforts, public attendance and input was sparse. 

Five newspaper publications were contacted by the Macomb County Public Information 
Official to inform them of the plan updates.  Press releases were then sent to the respective 
contacts at the publications the same day, January 28, 2019.   The Utica Town Hall meeting 
resulted in zero public attendance while the Roseville meeting had two residents in attendance. 

1.6 PLAN PREPARATION 

The official notice to proceed on the plan review was issued by the county on July 27, 
2018 and details of the update were discussed at the Macomb County Emergency Management 
Liaison meeting held on August 23, 2018.  The initial planning meeting to address the process 
for the new 2020-2025 plan was conducted at the kick-off meeting on October 4, 2018. The 
collective process to review and update the current plan was discussed during this meeting and 
the survey documents were then distributed to county departments and the 25 local 
jurisdictions. 

The items discussed were public involvement methods, dates and times to hold future 
meetings, content of the web site, and information to include in press releases.  Additionally, 
survey forms and community project lists were distributed for review and updates. 

At the meeting, those tasks identified as being necessary to complete the update of the 
plan were distributed. The following is a list of those tasks that were discussed:   

¶ Data necessary to update mapping and community trends was requested from the 
Macomb County Planning Department 

¶ The Chief Elected Official of each community was sent a letter to inform them of the 
current update process and to encourage the participation from the whole community  

¶ Forms that identified an analysis of the hazards and the hazard issues affecting that 
community.   

¶ Each local community was asked to review their community goals and projects from the 
2015-2020 plan and to update with a current project list.   

During this time, the committee also reviewed the Michigan Hazard Mitigation Plan, 
dated 2014, for additional information and guidance in the development and review of the 
Macomb County Plan.
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2 Hazard Assessment 
 

This chapter identifies and prioritizes the hazards and risks relevant to Macomb County 
and its communities for mitigation action.  The hazards are identified in a three-step process: 

1)  County Profile.  The county profile summarizes the location, climate, population, 
development, and land uses of Macomb County, as well as unique features and issues of 
individual communities. 

2)  Hazard Identification.  The hazards to which Macomb County is susceptible to were 
identified utilizing the MSP EMHSD Hazard Mitigation Plan of March, 2014 PUB-106 and the 
2012 Michigan Hazard Analysis Pub. 103; historical record searches; public hearings; and 
community surveys. 

3)  Hazard Assessment.  Each hazard was evaluated based on severity, exposure, 
frequency, types and extent of possible damage. To determine its potential impact on the county 
the hazard assessment includes an evaluation of the risk of occurrence and the vulnerability of 
the county and each community to each hazard.  A vulnerability assessment supports the 
hazard assessment by comparing and contrasting geographically where hazards overlap in 
populations and identify where the highest priorities exist. 

This process provides a credible method for focusing on the hazards that most threaten 
life safety and community property in Macomb County.  In order to determine which proposed 
mitigation actions should be pursued, a risk assessment is performed.  The risk assessment 
rates each hazard the county is susceptible to according to those hazard aspects such as 
frequency of occurrence, extent, and location.  Once the hazards have been rated, they can 
then be prioritized to determine which ones are most threatening.  The most threatening 
conditions are then addressed by identifying mitigation strategies. 

The Michigan State Police (MSP) Emergency Management Homeland Security Division 
(EMHSD) published EMD PUB-103: 2012 Michigan Hazard Analysis, which identifies all the 
known hazards the State of Michigan is likely to experience. Historical evidence supports the 
fact that Macomb County has experienced or has the potential to experience all but a few 
identified hazards found in the EMD PUB-103.  All hazards identified in that manual, except for 
the following: Fog, Celestial Impacts, Scrap Tire Fires and Catastrophic Incidents, are 
applicable to Macomb County.  This was determined by reviewing the Stateôs Plan, soliciting 
input from county and local officials, and researching historical disaster information.   

The following pages give an overview of Macomb County and profile each hazard by 
identifying locations, magnitude/severity, historical occurrences, and probability for future 
occurrences.  This section will also investigate the countyôs vulnerability.  The countyôs 
vulnerability will be expressed in terms of: 

¶ Hazard areas. 

¶ Types and numbers of existing and future buildings, infrastructure, and critical facilities in 
hazard areas. 

¶ Potential dollar losses. 

¶ Land uses and development trends. 
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2.1 COUNTY PROFILE 

Macomb County encompasses 484 square miles and ranks third in population in the 
State of Michigan, with a total of 875,292 residents (SEMCOG est.; July, 2018).  The County is 
recognized as a leader in business and industry, and designated as a ñCommunity of Economic 
Excellenceò by the State.  Despite its large population and urban characteristics, approximately 
50 percent of the countyôs land area is vacant or in agricultural use.  The countyôs location within 
the State of Michigan lends it to experience warm to hot weather and thunderstorms in the 
summer to cold weather and snow storms in the winter. 

2.1.1 General Profile Information 

Macomb County is part of the Greater Detroit Metropolitan Area, which is ranked 12th 
among the largest 100 metropolitan areas of the United States by the U. S. Census Bureau 
(2018 Est.).  Integral to the Greater Detroit Metropolitan area, transportation, industry, 
commerce, recreation, infrastructure, communications, finance, and government facilities exist, 
which may be targets for domestic and international terrorism.  Macomb County is the third 
largest county in Michigan within terms of population and state equalized value, behind the 
contiguous counties of Oakland and Wayne.  Metropolitan Detroit shares 74 miles of 
international border with Ontario, Canada, accessed with border crossings by: 

¶ Bridge from Port Huron to Sarnia, Ont. 

¶ Underwater railroad tunnel from Port Huron to Sarnia, Ont. 

¶ Bridge from Detroit to Windsor, Ont. 

¶ Underwater tunnel from Detroit to Windsor, Ont. 

¶ Ferry service (truck) from Detroit to Windsor, Ont. 

¶ Ferry service from Marine City to Sombra, Ont. 

¶ Ferry service from Algonac to Walpole Island, Ont. 

¶ Underwater pipelines from Marysville and St. Clair to Sarnia, Ont. 

¶ Overhead electrical transmission lines from St. Clair to Sarnia, Ont. 

¶       Lake St. Clair and St. Clair River freezing allows pedestrian crossings 

¶ Numerous public and private marinas and privately owned access points. 

The Macomb County shoreline of Lake St. Clair makes up 32 miles of that international border. 

The Interstate Highway System, Detroit Metropolitan-Wayne County Airport, the Port of 
Detroit and heavy rail systems transiting through Macomb County, provide easy access to 
county destinations from anywhere in the world. 

Fifty percent of the land area in Macomb County is devoted to industrial, commercial and 
residential use.  Appendix F shows a detailed map breakdown of land use within the county as 
of the year 2013.  Significant trends can be seen in development throughout the county.  
Development is heavily concentrated in the southern region of the county and is spreading 
outward and upward along the major roads leading north.  Population growth, supported 
through immigration, continues to expand.  Projections by the Southeast Michigan Council of 
Government predict a population of 924,956 persons by the year 2045. 

Macomb County is heavily industrialized with 133 industrial facilities reporting as 
manufacturing, storing, or using Extremely Hazardous Substances (EHS), as defined by Section 
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302 of the Superfund Amendments and Reauthorization Act (SARA).  Led by major corporations 
such as Ford Motor, Fiat Chrysler, General Motors, Axalta, and General Dynamics, Macomb 
County is ultimately tied to the national and international community, both industrially and 
economically.  Macomb County is also a major engineering and design center for U.S industry.  
Annually, corporations in Macomb County receive millions of dollars in U.S. Department of 
Defense (DOD) contracts.  Presently, the U.S. Government employs 7,520 workers in Macomb 
County.  Additionally, long term defense contracts are serviced by regional military contractors 
to include military hardware vehicles, munitions and components to the U.S. military and foreign 
governments. 

2.1.2 Infrastructure 

Existing generalized sanitary sewer service and waste water treatment is provided by 
the Great Lakes Water Authority, which services approximately 60% of Macomb County.  The 
Cities of Warren, Mount Clemens, and New Baltimore operate their own waste treatment plants.  
The remaining portions of Macomb County, primarily found in the northern half of the county, 
are served by individual septic systems.  Also, the countyôs disposal system shares an 
international water system, Lake St. Clair and the Detroit River, as the disposal site for treated 
effluent.  This treated effluent also affects the downstream States of Ohio, Pennsylvania, and 
New York, and the Canadian Province of Ontario.   

Macomb County residents receive water from one of three public agencies or from 
private wells.  The Great Lakes Water Authority serves 95% of the demand for public water in 
Macomb County drawing 70% of its water supply from an international body of water, Lake St. 
Clair, that is downstream of the St. Clair River, Lake Huron, and Lake Superior.  The Cities of 
Mount Clemens and New Baltimore operate their own water systems.  In the less urban areas of 
northern Macomb County, many residents rely upon private wells. 

Macomb County has electrical power supplied to 100% of the populace by DTE Energy.  
Major transmission lines from generating plants serving southeastern Michigan crisscross 
through Macomb County.  Substantial numbers of sub-transmission lines, power stations and 
substations exist throughout the county, necessary to serve consumers and provide electrical 
service to southeast Michigan. 

Military facilities found in Macomb County include the U.S. Army Tank Automotive and 
Armaments Command (TACOM) and Selfridge Air National Guard Base (SANG).  These 
military facilities service the U.S. Military throughout the nation and support U.S. protection of 
military forces overseas.  The 127th Wing is stationed at SANG and the TACOM mission 
supports the U.S. Army in procurement, design and parts maintenance of armored and wheeled 
vehicles. 

Macomb County is included in the Southeast Michigan U.S. Coast Guard Area 
Contingency Plan as an area of concern.  Complex systems are in place supporting 
transportation, storage, and mining of natural gas and oil products.   

Natural gas service is provided by Consumers Energy, Southeastern Michigan Gas 
Company (SEMCO) and DTE Energy.  DTE Energy and SEMCO own and operate large gas 
storage fields in northern Macomb County. In addition, they serve natural gas to consumers 
regionally and in upstate Michigan.  Pipelines serving oil and gas suppliers and producers in the 
U.S. and Canada are maintained by Sun Oil, Shell Oil, DTE Energy, Enbridge Energy, Great 
Lakes Gas Transmission Company and American Natural Resources. These pipelines are 
present throughout Macomb County as major transmission routes for oil, natural gas and 
gasoline. 
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The Interstate Highway System along with major U.S. and State of Michigan highways 
traverse Macomb County.  Interstate 94 links Ontario, Canada with Southern Michigan, Indiana 
and Illinois forming a major corridor for the movement of people, goods, and services.  Interstate 
696 crosses the southern portion of Macomb County, linking I-94, I-75, and I-96.  This 
thoroughfare services the Midwestern U.S. region by providing connection between the western 
areas of the region and the industrialized corridors of M-53 and M-97 and the commercial areas 
of M-102 (southern) and M-59 (middle).  I-69, located north of Macomb County, connects 
Ontario, Canada to the Midwest United States and is connected to highways servicing Macomb 
County. 

Buses operated by the Suburban Mobility Authority for Regional Transportation 
(SMART) link Macomb, Wayne and Oakland Counties. 

General aviation in Macomb County is centered upon one privately owned-public use 
airport (Ray Community) and one State owned-public use airport (Romeo).  The well-equipped 
airport in the county is Selfridge Air National Guard Base, a mixed-use military facility in 
Harrison Township. 

Two heavy rail companies, CSX and Canadian Northern (CN) maintain 70 miles of main 
line rail tracks in Macomb County.  Servicing international and national shippers, the companies 
transport heavy volumes of chemicals, vehicles, industrial supplies and manufactured products.  
Canadian Northern serves as the major shipper of chemicals (over 300 hazardous chemicals 
identified-identified on Page 280) to the U.S. from Canada, while CSX provides service to large 
defense contractors, including shipments of armored vehicles, military components and 
munitions. 

There are three general and five specialty care hospitals.  All three general care 
hospitals have full 24/7 emergency room operations with in-patient and out-patient care, 
receiving patients from the region.  General care hospitals in Oakland, Wayne and St. Clair 
counties also receive and treat Macomb County residents. 

Communications are consistent with commercial services provided by AT&T, Verizon, T 
Mobile and Sprint.  Cellular telephone systems provide adequate coverage to the entire county.  
Emergency communications include an enhanced 911 system provided by AT&T.  Central 
control systems and multiple central communications facilities serving commercial telephone 
service exist in Macomb County, linking regional, national and international networks. 

Land mobile communications, including public safety services utilize the countyôs 800 
MHz Interoperable Communications System which is linked to the Michigan Public Safety 
Communication System (MPSCS). 

There are over 5,000 acres of public parks and 1,000 acres of local recreation land in 
Macomb County.  The county ranks at the top in the State of Michigan in the number of marina 
facilities and small watercraft registered to private owners.  Watercraft from neighboring states 
as well as international vessels utilize these facilities.  Recreational activity utilizes the natural 
resources of the area, with emphasis on sports, fishing, boating and swimming supported by the 
extensive water resources.  The Michigan Department of Natural Resources and Environment 
(DNR&E) issues on average more than 106,000 sport hunting and fishing licenses to county 
residents annually.  The northern half of Macomb County has areas open to hunting.  Numerous 
arms manufacturers and suppliers are available to support recreational hunting activities. 

Macomb County local jurisdictions have utilized an outdoor early-warning siren system.  
Approximately 80% of the county has coverage.  Some lesser-developed areas in the northern 
end of the county are still without total coverage.  Appendix G shows a map of the siren 
coverage in Macomb County and also includes a map of the siren coverage radius at each site. 
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2.1.3 Future Trends 

Macomb County has the room and reputation to accommodate future development.  
Appendix H shows a detailed map of the land that is undeveloped in the county as of 2013.  The 
highest concentration of undeveloped land is located in the northern regions of the county.  New 
and ongoing construction of full-service industrial parks, manufacturing plants, office centers, 
research and development facilities, retail centers and residential construction continue to 
expand the existing economic investment. 

Industrial development in Macomb County is encouraged and supported, with 4,000 
acres designated specifically for that purpose.  The clustering of these sites along Macomb's 
industrial corridors allows firms to be close to both their suppliers and their customers. 

Macomb has 63 industrial parks, with state of the art appeal for new businesses.  Site 
considerations already addressed to ensure timely start up include internal roads, complete 
utility service, and access to major transportation arteries, security and safety.  These industrial 
parks present challenges to public safety officials as they increase exposure to hazardous 
chemicals and the possibilities for chemical accidents.  Careful zoning and enforcement of 
building and fire prevention codes will mitigate these hazards. 

In a study undertaken by the Industrial Technology Institute at the University of 
Michigan, Macomb County and its neighbors, Oakland and Wayne, were named as strongholds 
for high growth, technology based firms. Macomb County was cited in the same study for its 
impressive "island of automation." 

Although the county has become a popular choice for development, less than 50 percent 
of the county's land area still remains undeveloped.  This provided Macomb County Emergency 
Management the opportunity to work with the county's northern community leaders to identify 
and mitigate hazards for future development planning purposes. 
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2.1.4 Census Data 

 

Component 2010 Census SEMCOG 2018 2045 Forecast 

County Population 840,978 875,292 924,956 

Source: SEMCOG    

    

SEMCOG, July 2018 Population Count 
 

Armada Village             1,551 Armada Township              3,616 Bruce Township                 6,838 

Center Line                   9,153 Chesterfield Township     45,730 Clinton Township           102,865 

Eastpointe                  32,122 Fraser                              14,316 Lenox Township                5,422 

Harrison Township     26,287 Macomb Township          88,702 *Memphis                             736 

Mount Clemens          16,146 New Baltimore                 11,798 New Haven Village            5,097 

Ray Township              3,603 Richmond Township         3,588 Richmond                          5,856 

Romeo Village              3,562 Roseville                          47,378 St. Clair Shores               59,932 

Shelby Township       80,816 Sterling Heights             132,065 Utica                                  5,205 

Warren                     136,168 Washington Township     26,670  
*Memphis ï denotes Macomb County Population Count only 
 
 

Table 2.2 - Population by Age 

Age Groups 2010 Census 
SEMCOG 

2018  2035 Forecast 

Age 0-4             48,815  51,229  49,715  

Age 5-19          144,840  165,496   131,403   

Age 20-34          171,874  162,615   170,865   

Age 35-64          355,269  361,805   334,757   

Age 65+          120,180  134,147   248,823   

Total Population          840,978   875,292   935,563  

 

Source: SEMCOG 

Table 2.3 - Households by Type 

Households 2010 Census 
SEMCOG 

2018  2045 Forecast 

With Children 105,088 104,046 97,527  

Without Children 133,586  135,248 165,848  

Source: SEMCOG 
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Table 2.4 - Housing Tenure 

Tenure 2010 Census  SEMCOG 2015 

Owner Occupied Units 253,468    246,158  

  Median Housing Value (In 2015 dollars) $172,830 $157,700  

Renter Occupied Units 78,199      89,861   

  Median Contract Rent (In 2015 Dollars) $828         $861  

Vacant Units 24,959      23,525  

Average Household Size 2.51        2.50 

Total Housing Units 356,626  359,902 

Source: U.S. Census Bureau, 2006-2010 and 2011-2015 American Community Survey 5-Year Estimates 
https://semcog.org/community-profiles#Housing 

 

Table 2.5 - Household Incomes 

Income Categories as Reported in Each Census 2010 Census SEMCOG 2015 

Less than $10,000 17,920 19,870 

$10,000 to $14,999 15,824  15,278  

$15,000 to $24,999 34,330  36,084  

$25,000 to $34,999 35,034 35,336  

$35,000 to $49,999 52,154  47,537  

$50,000 to $74,999 63,792  64,811  

$75,000 to $99,999 48,880  48,823  

$100,000 to $149,999 45,196  47,736  

$150,000 or more 19,800  24,895  

Total Households  332,930 336,379 

   

Median Household Income (In 2018 Dollars) $53,996  $60,143  

Households in Poverty 23,305  39,328  

Persons in Poverty 47,814  106,546  

 
Source: U.S. Census Bureau, 2006-2010 and 2011-2015 American 
Community Survey 5-Year Estimates 

 
Table 2.6 - Housing Units by Structure Type   

Structure Type 2010 Census SEMCOG 2015  

One-Family Detached 244,841 246,883 

Town House/Attached Condo 34,961 36,608 

Two-Family / Duplex 3,035 2,714 

https://semcog.org/community-profiles#Housing


Macomb County 
Hazard Mitigation Plan  2020-2025 

 20 Macomb County OEM 

Multi-Unit Apartments 60,079 61,058 

Mobile Homes/Manufactured Housing 12,611 12,574 

Other Units 0 65 

Total Housing Units 355,547 358,902 

Source: U.S. Census Bureau, 2006-2010 and 2011-2015 American Community Survey 5-Year Estimates, SEMCOG Development 
https://semcog.org/community-profiles#Housing 

 

Table 2.7 - Land Use / Land Cover 

Land Use Type  2015 Acres 

Single-Family   98,861.9 

Multiple-Family    9,926.6 

Retail and Office    9,226 

Institutional  10,684.7 

Industrial  14,297.8 

Agricultural  80,319.9 

Recreation/Open Space/Cemetery  19,442.4 

Transportation/Communication/Utility  37,219.1 

Water    5,233.3 

Total Acres   276,077.96 

 

Note: Land Cover was derived from SEMCOG's 2010 Leaf off Imagery. Source: SEMCOG 

 

Density Type 2008 2010 

Single-Family Land Use 2.46 2.52 

Gross Residential Density 3.11 3.12 

https://semcog.org/community-profiles#Housing
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  Table 2.8 ï Jobs by Industry Sector 
 

Type 2015 2025 2035 2045 

Natural Resources, Mining & 
Construction 

25,520 27,610 27,583 27,338 

Manufacturing 65,306 61,574 54,200 49,345 

Wholesale Trade 12,831 13,528 13,531 13,502 

Retail Trade 49,520 49,407 46,174 43,619 

Transportation, 
Warehousing & Utilities 

12,365 12,746 13,021 13,508 

Information & Financial 
Activities 

35,538 35,882 35,619 35,652 

Professional & Technical 
Services & Corporate HQ 

38,665 43,458 46,438 49,616 

Administrative, Support & 
Waste Services 

31,034 34,174 36,431 38,970 

Education Services 22,505 23,241 23,284 23,459 

Healthcare Services 46,187 52,000 56,820 63,350 

Leisure & Hospitality 37,386 39,453 40,194 41,008 

Other Services 25,184 25,954 25,880 25,588 

Public Administration 19,409 19,688 19,588 19,490 

Source: SEMCOG Macomb County 2045 Forecast Summary https://semcog.org/Portals/0/Documents/Plans-For-The-
Region/Regional-Forecast/2045RegionalForecastSummary.pdf?ver=2018-08-07-100350-893 
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2.2 HAZARD IDENTIFICATION 

To identify and assess the hazards affecting Macomb County, a web-based survey was 
emailed to each of the 25 participating communities.  This web-based survey included a ñRisk 
and Vulnerability Analysisò table.  Risk refers to the potential of certain hazards occurring within 
a community and an analysis as to what may happen if a hazard occurred.  Vulnerability refers 
to the populationôs capacity to anticipate, cope with, and recover from the impact of a hazardous 
event. A hazard risk/vulnerability assessment (HRVA) systematically evaluates the damage that 
could be caused by an identified potential disaster, the severity of the impact, and the available 
resources during a disaster to reduce population vulnerability and increase the capacity to cope 
with disasters.  

All 29 identified threats/hazards were rated against three criteria: potential frequency, 
potential impact on life safety, and potential impact on property. Each criteria was given a score 
from 0-3: 0 = Unlikely/Negligible; 1 = Possible/Limited; 2 = Likely/Critical; 3 = Highly 
Likely/Catastrophic. 

Hazard Risk and Vulnerability Score was determined by the following formula: Risk & 
Vulnerability = Potential Frequency * (Life Safety Impact + Property Impact). 50% of the score 
was derived from the answers given by local communities, and 50% of the score was derived 
from answers given by officials with a county-wide perspective. Risk = Frequency. Vulnerability 
= Life Safety Impact + Property Impact. 

Using the formulas specified above, each threat/hazard was assigned a risk score, a 
vulnerability score, and a Risk & Vulnerability Score. Once scores were assigned, the hazards 
were ranked for risk, vulnerability, and risk & vulnerability, with the highest scoring hazards 
ranking toward the top and the lowest scoring toward the bottom. 

The Risk & Vulnerability ranking, the Risk ranking, and the Vulnerability ranking tables 
can be found in Appendix D. 

Additional information regarding Community Siren Locations, Flood Mapping Data, a 
Community Profile and finally a review and update to the Community Projects List were also 
part of the web-based survey. 
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Macomb County Risk and Vulnerability Assessment, 2019 

 

Rank Hazard Score 

1 Tornado 9.89 

2 Structural Fires 8.07 

3 Severe Wind 7.65 

4 Snowstorm 6.22 

5 Riverine Flooding 6.15 

6 Ice & Sleet Storm 5.58 

7 Hazmat ï Transportation 4.44 

8 Active Assailant 4.39 

9 Terrorism/WMD Attack 4.31 

10 Energy Emergency 4.13 

11 Transportation Accidents 4.09 

12 Hazmat ï Fixed Site 4.02 

13 Lightning 4.02 

14 Public Health Emergency 4.01 

15 Infrastructure Failure 3.94 

16 Cyber Attack 3.76 

17 Hail Storm 2.85 

18 Extreme Temperature 2.76 

19 Civil Disturbance 2.03 

20 Shoreline Flooding 2.01 

21 Pipeline Accident 1.83 

22 Subsidence 1.59 

23 Oil and Gas Well Accident 1.35 

24 Wildfire 1.14 

25 Earthquake 0.92 

26 Drought 0.89 

27 Dam Failure 0.64 

28 Nuclear Attack 0.50 

29 Nuclear Plant Accident 0.11 
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Macomb County Risk Assessment, 2019 

 

Rank Hazard Score 

1 Snowstorm 2.67 

2 Structural Fires 2.54 

3 Severe Wind 2.44 

4 Lightning 2.38 

5 Transportation Accidents 2.31 

6 Tornado 2.15 

7 Ice & Sleet Storm 2.10 

8 Riverine Flooding 1.90 

9 Hail Storm 1.79 

10 Cyber Attack 1.63 

11 Hazmat ï Transportation 1.60 

12 Energy Emergency 1.54 

13 Active Assailant 1.42 

14 Hazmat ï Fixed Site 1.35 

15 Infrastructure Failure 1.31 

16 Public Health Emergency 1.31 

17 Shoreline Flooding 1.15 

18 Civil Disturbance 1.00 

19 Terrorism/WMD Attack 0.83 

20 Pipeline Accident 0.75 

21 Subsidence 0.73 

22 Extreme Temperature 0.69 

23 Drought 0.67 

24 Oil & Gas Well Accident 0.60 

25 Wildfire 0.56 

26 Earthquake 0.29 

27 Dam Failure 0.27 

28 Nuclear Attack 0.10 

29 Nuclear Plant Accident 0.04 
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Macomb County Vulnerability Assessment, 2019 

 

Rank Hazard Score 

1 Nuclear Attack 5.42 

2 Terrorism/WMD Attack 5.08 

3 Tornado 4.46 

4 Nuclear Plant Accident 3.77 

5 Active Assailant 3.35 

6 Earthquake 3.23 

7 Structural Fires 3.10 

8 Severe Wind 3.08 

9 Public Health Emergency 2.98 

10 Infrastructure Failure 2.96 

11 Hazmat ï Fixed Site 2.85 

12 Riverine Flooding 2.83 

13 Hazmat ï Transportation 2.77 

14 Energy Emergency 2.67 

15 Ice & Sleet Storm 2.63 

16 Pipeline Accident 2.44 

17 Cyber Attack 2.33 

18 Snowstorm 2.27 

19 Civil Disturbance 2.13 

20 Oil & Gas Well Accident 2.06 

21 Subsidence 2.00 

22 Wildfire 1.79 

23 Transportation Accidents 1.77 

24 Lightning 1.73 

25 Dam Failure 1.69 

26 Extreme Temperature 1.67 

27 Hail Storm 1.60 

28 Shoreline Flooding 1.48 

29 Drought 1.31 
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2.3 RISK AND VULNERABILITY ASSESSMENT BY HAZARD 

Sections 2.3.1 through 2.3.29 of this chapter profile all the hazards affecting Macomb 
County.  Each hazard identified in the MSP EMD PUB-103 Michigan Hazard Analysis document 
was reviewed and analyzed for potential impact in the county.  This profile portion of the Hazard 
Mitigation Plan provides the official definition of the hazard, describes the typical locations 
throughout the county that the hazard could occur, the maximum extent of damage the hazard 
has the potential to cause, historical occurrences, economic vulnerability, and the probability of 
future occurrences.  The information provided in Sections 2.3.1 through 2.3.29 was largely 
taken from MSP EMD PUB 103 and is not footnoted further.  References, information from 
various websites, and historical county information are cited in the body of the text. 

The level of damage attributed to the past flood events had greatly reduced in scope in 
the last five years, not discounting the flood event of 2014 which received a Presidential 
Disaster Declaration following a hundred year rain event.  Minor flood elevations which caused 
culverts to flood and overflow along with reported minor instances of basement flooding have 
been reported, but not to the extent of a local emergency declaration.   

Consequently, the advanced analysis, which was last conducted in 2002 placed river 
flooding as the major threat in Macomb County.  This advanced analysis identifies, in detail, 
these areas and the potential and historic dollar losses and damage to the structures within the 
hazard zone (floodplain), and has been updated for this plan.  The detailed reports by 
community areas cites specific homes in danger of flooding.  Since flooding was the only hazard 
in the county with definable boundaries, the locations in Table 3.1 are primarily intended for use 
with mitigating the flooding hazard.  These locations can, however, be used to locate other 
critical facilities when developing additional mitigation projects for other hazards.  The goals, 
objectives, and specific actions and projects addressing all hazards are included in the 
mitigation strategy section.  FEMA has conducted an intensive study of current flood zones and 
probability of lake-storm surge effects for the county in 2012-2013 with additional meetings 
between FEMA and community leaders in both 2017 and 2018.   

 
2.3.1    Active Assailant 

Definition 

Active Assailant is a new category of terrorist and criminal threat to this plan.  Shooting 
attacks are a popular tactic for both terrorists and criminals. Firearms can be used to target a 
specific individual or to attack many people in a crowded place. Small arms such as pistols, 
rifles, and shotguns are easily available in the U.S., including semi-automatic weapons with 
large capacity magazines. Shootings at schools and workplaces are among the most common 
types of major criminal attack. 

 
An important drawback to the use of firearms, particularly in a mass shooting, is that the 

attacker is not likely to escape. Therefore shootings are usually carried out by suicide attackers, 
those expecting to be arrested, or criminals who are acting impulsively and without thought to 
consequences. 
 

Appropriate security measures and effective lock-down training can limit casualties in 
high-risk buildings such as schools. Rapid response by well-trained law enforcement officers 
and emergency medical personnel is also very important. 
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Location 

Countermeasures against shooting attacks are difficult, since attackers usually choose 
unprotected public areas, otherwise identified as ñsoft targetsò.  Protection against attacks has 
to be balanced against the publicôs need to use their schools, shopping malls, government 
buildings, and workplaces. 

Hazard Extent 

The magnitude of this hazard is relatively low.  In most instances an active assailant 
event would be limited to a localized area such as a school, shopping mall or other location that 
would be heavily populated.  Based on the historical data, resulting deaths are a possibility.  
Active assailant events have also historically monopolized law enforcement and rescue forces 
but do not usually result in extensive property damage.  In 2018, the Macomb County 
Prosecutor announced that they had charged 51 individuals in Macomb County with making 
false threats of terrorism.  Charges were being filed and prosecutions would take place.  No acts 
of violence had been committed from these threats. 

Historical Occurrences 

Marjory Stoneman Douglas High School Shooting (2018) 
On February 14, 2018, 19-year-old Nikolas Cruz, a former student, opened fire at the 

high school in Parkland, FL, killing 17 people and injuring 17 others. Cruz fled the scene on foot 
by blending with other students. He was arrested without incident about an hour later in nearby 
Coral Springs.  He confessed to being the perpetrator, and he was charged with 17 counts of 
premeditated murder and 17 counts of attempted murder. This is now considered the deadliest 
high school shooting in U.S. history surpassing the Columbine High School shooting that killed 
15 people.  

Las Vegas-Mandalay Bay (2017) 
On the night of October 1, 2017, a gunman opened fire on a crowd of concertgoers at 

the Route 91 Harvest music festival on the Las Vegas Strip in Nevada. Perpetrator Stephen 
Paddock, 64, of Mesquite, Nevada, fired more than 1,100 rounds from his suite on the 32nd 
floor of the nearby Mandalay Bay hotel, killing 58 people and leaving 851 injured from gunfire 
and the resulting panic. The shooting occurred between 10:05 and 10:15 p.m. PDT; about an 
hour later Paddock was found dead in his room from a self-inflicted gunshot wound. His motive 
remains unknown. 

Highway Shootings (2012) 
During October 2012, a man shot at cars as they drove along and near a Michigan 

highway corridor in Oakland, Ingham, Shiawassee, and Livingston counties, over the span of 
several days, between October 16-18, 2012. The first car was shot in Commerce Township on 
October 16th. On that same day, four more shootings occurred in Wixom. On the next day, 
another Commerce Township shooting took place near the same location as the first day. The 
northernmost shooting occurred in Perry on October 18th. On that same day, there were eight 
shootings near the I-96 exit in Webberville. There was also an October 18th shooting in Howell, 
and six shootings in Wixom. About a week later, on October 27th, two shootings occurred along 
Grand River and I-96 in the area of Fowlerville, and a driver on I-96 reported being injured by a 
bullet (the only such instance reported). Investigators were able to track down the perpetrator, 
Raulie Wayne Casteel, through Secretary of State records.  

Sandy Hook School Shooting (2012) 
On December 14, 2012, 20-year old Adam Lanza killed his mother in their shared home 

in Newtown, Connecticut. He then proceeded to Sandy Hook Elementary School where he 
murdered students and staff members. The attacker entered by shooting through a school 
window, bypassing the building's locked doors.  Using a semi-automatic rifle, he killed twenty 
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children and six adults in less than 10 minutes. Two other adults were wounded. When police 
responded, the killer ended the attack by taking his own life.  

Economic Vulnerability 

Although property damages would be expected to be low, corollary effects such as lost 
businesses or clientele and mental health issues can be felt years after an event. Mass 
shootings are a first-line traumatic event that can potentially trigger post-traumatic stress 
disorder (PTSD) in people who are directly exposed. Children, in particular, are even more 
vulnerable; multiple studies have shown that childhood trauma has more lifelong and pervasive 
effects on young developing psyches, both in terms of their psychological worldview, and their 
physiological systems that handle stress and anxiety. On a secondary level, the threat of mass 
shootings throughout schools is also damaging to mental health; safety and security are always 
paramount to a childôs healthy psychological development, and this constant anxiety and sense 
of danger may result in the call for increased spending on security measures. 

Probability of Future Hazards 

Every 17 minutes, someone in the U.S. is killed by a gun. The incidence and prominence 
of mass shootings in America has increased over recent years, dominating media outlets and 
fueling the continual debate over gun control. The 1999 Columbine High School massacre, 
2007 Virginia Tech shooting, and 2012 shooting at Sandy Hook Elementary School in Newton, 
CT, drew international attention. The 2012 movie theater shooting in Aurora, CO, the 2015 
attack in San Bernardino, CA, and the 2016 shooting at Pulse nightclub in Orlando, FL, are 
among the deadliest mass shootings in U.S. history. The frequency and severity of these events 
have intensified societal focus on and criticism of U.S. gun culture.  While it is understood that 
mental health complications and firearm access often expedite such events, at-risk individuals 
are in some cases inspired to act upon media exposure to details of similar episodes. 

 

 

 

 

https://www.psycom.net/iwar.1.html
https://www.psycom.net/iwar.1.html


Macomb County 
Hazard Mitigation Plan  2020-2025 

 29 Macomb County OEM 

2.3.2   Civil Disturbances  

Definition 

A public demonstration, gathering, or a prison uprising, that results in a disruption of 
essential functions, by rioting, looting, arson, or other unlawful behavior. 

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. 

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. 

Location 

Several locations have been identified as sites for past or potential civil disturbances.  
The Detroit News facility in Sterling Heights was an area during the newspaper strikes that 
demanded police intervention.  Macomb Community College has two campuses in Macomb 
County, which have been sites of anti-war demonstrations.  U.S. Army Tank Command, 
Selfridge Air National Guard Base, and General Dynamics are among some of the installations 
with government contracts that have potential for political unrest. 

Hazard Extent 

The magnitude of this hazard is relatively low.  In most instances a civil disturbance 
would be limited to a localized area.  Based on the historical data, resulting deaths are a 
possibility, but typically for only a riot or prison uprising.  Civil disturbances have also historically 
monopolized law enforcement forces and possessed a moderate property damage risk. 

Historical Occurrences 

Labor Disputes 

Major labor disputes have occurred in virtually every decade in Michigan and Macomb 
County.  However, some have been worse than others in their overall impact on the 
communities in which they have occurred.  Unfortunately, some disputes have turned violent at 
times, requiring a response by law enforcement agencies to quell the disturbances and maintain 
order.  An example of this occurred in Seattle, WA during the World Trade Organization 
Conference. 

The most recent period of labor unrest in Macomb County has been the Detroit 
Newspaper Strike, which started in July 1995 and continued on through 1997.  This strike had 
been marked by periods of sporadic violence.  The strike negatively impacted many facets of 
the community and had required extensive use of law enforcement resources, especially by the 
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City of Sterling Heights, to supervise strike-related activities and maintain order before the two 
sides negotiated a final resolution to this long labor dispute.  The most likely communities in 
Macomb County to experience labor disputes disturbances would be the cities of Warren and 
Sterling Heights based on historical data and the industrial base in both communities. 

Prison Uprisings 

Although violence is a fact of life in Michigan's prisons, large-scale, deadly prison 
uprisings are relatively rare.  Macomb County has one state correctional institution within its 
boundaries; the Macomb Regional Facility, a medium security facility, located in Lenox 
Township and one major jail complex, the Macomb County Jail Facility, located in Mount 
Clemens.  Macomb County also maintains a Juvenile Justice Center for adolescent offenders in 
Mounty Clemens.  Other local police departments within the county have smaller facilities for 
detaining prisoners. 

One of the more notable uprisings occurred over the Memorial Day weekend in 1981 
and involved the State Prison of Southern Michigan in Jackson, the Marquette Branch Prison in 
Marquette, and the Michigan Reformatory in Ionia.  The Michigan Corrections Organization 
attempted to lock down prisoners over the Memorial Day weekend, which sparked the 
disturbances.  The weekend damages across the three facilities totaled 109 inmates and 71 
staff members injured, and $5 million in physical damages to the facilities. 

Political Unrest 

The potential for political disturbances in Macomb County is high.  The City of Warren is 
home for the South Campus of Macomb Community College.  During the late 1960s, MCC 
students were very involved in the anti-war movement in the United States.  Also located in 
Warren is a military installation, the US Army Tank Command, along with firms that have 
government military contracts.  A large defense contractor, General Dynamics Land Systems, is 
located in the City of Sterling Heights.  In Mount Clemens, the county seat, court rulings have 
sparked social protest, due to court decisions.  Located in Harrison Township is Selfridge Air 
National Guard Base where protests over governmental policies have occurred in the past.  The 
Center Campus of Macomb Community College can be found in Clinton Township.  This is the 
largest community college campus in Michigan and the potential for political protest is possible. 

Economic Vulnerability 

Since Macomb County has not had a full-fledged civil uprising in its history, historical 
numbers on the economic impact cannot be gathered.  There are many corollary effects from a 
civil disturbance that are not a direct result of the event.  The incident may deter future 
development in an area and threaten future and existing businesses.  The severity of the 
economic loss is related to the severity of the incident.  Economic value of property damage, 
recovery costs, and loss of business can range from tens of thousands of dollars to millions of 
dollars, depending on the seriousness of the incident. 

Probability of Future Hazards 

Macomb County definitely possesses the potential for a civil disturbance based mainly 
on the types of facilities located within its borders (mentioned above).  Historically, there have 
been more political unrest incidents and labor strikes than violent riots or prison uprisings.  The 
likelihood of more political unrest is dramatically increased with the current situation in the 
Middle East and the conflict amongst political parties in the U.S. For instance, In August 2017 a 
rally held in Charlottesville VA led to a white nationalist driving a car into protesters, resulting in 
the death of protester Heather Heyer and causing injuries to 19 others. The incident became 
national news and Charlottesville became a symbol of political turbulence nationwide.  However, 
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the probability, as determined by the web based survey completed by each community in 
Macomb County, is relatively low. 
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2.3.3 Cyberattack 

Definition 

Cyberattack is a new category of terrorist and criminal threat to this plan. Cyberattacks 
involve the use of computers, electronic devices, and/or the Internet to attack computer 
systems. Examples of some types of cyberattacks include computer viruses, which damage 
many infected computers, denial-of-service (DOS) attacks, which shut down a targeted website, 
and hacking attacks, which damage sensitive information. These attacks may be used as part of 
extortion schemes, to undermine public confidence in the target's security, as a form of 
technological vandalism, or as military sabotage. A significant cyber disruption event is defined 
as ñan event that is likely to cause, or is causing, harm to critical functions and services across 
the public and private sectors by impairing the confidentiality, integrity, or availability, of 
electronic information, information systems, services, or networks; and/or threaten public safety, 
undermine public confidence, have a negative effect on the state economy, or diminish the 
security posture of the state.ò 

 
Location 
Cyber-attacks involve the use of computers, electronic devices, and/or the Internet to 

attack computer systems.  The location and ability to conduct an attack is unlimited. 

Hazard Extent 

Early cyber-attacks were primarily conducted by amateur computer ñhackersò operating 
individually or in small teams. More recently, well-organized groups of profit-driven professional 
cyber-attackers have developed. These teams of cyber-saboteurs can operate globally, 
attacking targets anywhere in the world through the Internet. Their customers include organized 
crime, national governments, and possibly terrorist organizations. These professional cyber-
attackers can be very effective because they control large networks of ñzombieò computers 
called ñbotnets.ò These are computers taken over without their owners' knowledge and 
controlled remotely, often for criminal purposes.  Another possible source of cyber-attacks are 
ñhacktivists,ò computer criminals motivated by a political cause rather than by a profit motive. 
Several global networks of hacktivists have been created, including ñAnonymousò and ñLutzsec.ò 
These loosely organized groups include members in multiple countries who coordinate their 
efforts online. There are also a number of nationalist hacktivist organizations, some of which 
may be sponsored by national intelligence services. Hacktivists groups are difficult to disrupt, 
both because of the challenge in determining the real identity of group members, and because 
they may be located in countries which refuse to cooperate with international law enforcement. 
Hacktivists have generally confined their cyber-attacks to vandalism of websites, denial of 
service attacks, and theft of personal information. There is however, the potential for extremist 
members of these politically-motivated groups to shift their activities to more destructive 
cyberterrorism. 

National governments are also developing sophisticated cyber-attack capabilities, both 
to support espionage programs and to damage the computer networks of enemies. Cyber-
attacks backed by extensive national military and intelligence resources could be especially 
destructive and difficult to counter. One new cyber-attack capability which appears to have been 
deployed by government-sponsored programmers is the ability to cripple or destroy industrial 
machinery by taking over the software that controls the machines. Cyber-attacks on these 
ñindustrial control systemsò could be used to damage critical infrastructure such as electrical 
grids, water treatment systems, and fuel pipelines as well as to attack industrial targets. National 
cyber-attack capabilities are also expected to include efforts to disrupt secure national networks 
such as those used for banking. A cyber war between nations with sophisticated cyber-attack 
capabilities could be very damaging, even to innocent bystanders in the conflict. 
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Historical Occurrences 

Ryuk Ransomware (2018-present) 
Unknown cybercriminals have targeted more than 100 U.S. and international businesses 

with Ryuk ransomware since approximately August 2018. Ryuk encrypts files on network shares 
and an infected computerôs filesystem. Once the victim has been compromised, the actors 
encrypt all the networkôs files and demand sums of up to $5 million worth of Bitcoin (BTC) in 
exchange for a decryptor program. Many researchers assumed it was tied to the North Korean 
APT Lazarus Group as Ryuk shares much of its codebase with Hermes ransomware. In June 
2019, Ryuk ransomware crew collected more than $1.1 million dollars from Lake City, FL and 
Riviera Beach municipalities. In August 2019, 23 towns in Texas were hit by a coordinated 
ransomware attack.  

SamSam Ransomware (2015) 
SamSam is a ransomware strain used most commonly in targeted ransomware attacks. 

SamSam has attacked a wide range of industries in the U.S., mainly critical infrastructure such 
as, hospitals, healthcare companies, and city municipalities. SamSam actors leave ransom 
notes on encrypted computers. These instructions direct victims to establish contact through a 
Tor hidden service site. After paying the ransom in Bitcoin and establishing contact, victims 
usually receive links to download cryptographic keys and tools to decrypt their network. 
SamSam attack crippled the city of Atlanta, GA and cost tax payers close to $17 million. In 
November 2018, according to the Department of Justice and FBI, two Iranian men have been 
charged with deploying SamSam ransomware that crippled the operations of hospitals, 
municipalities, public institutions, and other critical networks in the United States and Canada. 

Stuxnet (2010) 
First discovered in June of 2010, Stuxnet was a highly sophisticated cyber-attack 

program. This ñcomputer wormò software had been designed to infect industrial control systems 
created by the Siemens Corporation. On most computers, the Stuxnet worm stays hidden and 
does no damage. However, if the Siemens control software is connected to certain types of 
motors, the worm conducts a cyber-attack on the infected system. The targeted motor is 
ordered to rapidly change speeds, which will destroy certain types of connected industrial 
equipment.  Meanwhile, the safety mechanisms on the equipment are disabled, and monitors 
will show motor performance as completely normal, even as the equipment is being destroyed. 
It is believed that Stuxnet was designed specifically to damage uranium processing equipment 
operated by the government of Iran. Substantial harm was apparently inflicted on its processing 
facility at Natanz.  

Economic Vulnerability 

According to government and industry sources, malicious cyber activity is a growing 
concern for both the public and private sectors. Between 2013 and 2015, according to the Office 
of the Director of National Intelligence (DNI), cyber threats were the most important strategic 
threat facing the United States (DOD 2015a)ðthey ñimpose costs on the United States and 
global economiesò and present ñrisksò for ñnearly all information, communication networks, and 
systemsò. In the case of Riviera Beach, the Ryuk ransomware attack encrypted city data and 
took most of the city systems offline. Cops started writing paper tickets, 9-1-1 was impacted, 
and the city's email, check payment, direct deposit services, and even SCADA (industrial 
control) systems related to the city's water pump systems were impacted. 

Probability of Future Hazards 

The Macomb County Information Technology Department reported that there has been 
no cyber-attack directed upon Macomb County Government although it has experienced Spam-
based viruses. 
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Ultimately, any organization is fair game for cyber threat actors, though at different times 
a different set of firms may face higher risks. For example, corporate competitors typically target 
firms in their industry. So-called hacktivists, motivated by ideological considerations, may pile on 
to attack a different set of organizations at different times, typically because these organizations 
have somehow offended the hacktivists.  That said, every government, business, and private 
citizen is a potential target. 
 

Most recently, municipalities, healthcare companies, universities, and hospitals have 
been the targets of ransomware attacks. These attacks have led to the encryption of files and 
cascaded into a crippling affect for the organizations and their ability to perform their jobs.  
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2.3.4 Dam Failures 

Definition 

The collapse or failure of an impoundment, resulting in downstream flooding. 

Dam failures occur not only during flood events, which may cause overtopping of a dam, 
but also as a result of poor operation, lack of maintenance and repair, and vandalism. 

Location 

The National Inventory of Dams (NID) identifies a total of 11 dams within Macomb 
County as of June 2018.  Please refer to Appendix J for a map of the key dam locations.   

Listing of Dams in Macomb County 

NID ID Name City River Year 
Completed 

Type Height Storage 
(acre-
feet) 

Drainage 
Area (sq. 

mi.) 

Hazard 

M00685 Lower 
Stoney 
Lake 

Washington 
Township 

Stoney 
Creek 

1961 Gravity 
Earth 

32 13,000 68.2 High 

MI00686 Upper 
Stoney 
Lake 

Washington 
Township 

Stoney 
Creek 

1961 Gravity 
Earth 

24 1,240 38 High 

MI02425 Autumn 
Ridge 

Detention 

Sterling 
Heights 

Shanahan 
Drain 

1982 Earth 11 23 0 Significant 

MI00313 Hidden 
Lake 

Romeo Tributary 
to East 
Pond 

1968 Earth 8 70 0.5 Low 

MI00607 East Mill 
Lake 

Romeo Tributary 
to East 
Pond 
Creek 

1926 Earth 15 440 0 Low 

MI00608 Fisher Romeo Tributary 
to East 
Pond 
Creek 

1920 Earth 15 290 11.5 Low 

MI00609 Clifton Mill 
Pond 

Bruce 
Township 

Stoney 
Creek 

1937 Gravity 12 50 27 Low 

MI00670 Sterling 
Mall 

Sterling 
Heights 

Utica 
Drain 

1977 Earth 9 234 0 Low 

MI02110 Woodland 
Waters 

Romeo North 
Branch 
Clinton 
River 

1962 Earth 6.46 80 - Low 

MI02281 Centennial 
Lake 

Romeo North 
Branch 
Clinton 
River 

- Earth 7 90 0 Low 

MI01510 Chestnut 
Lake 

Shelby 
Township 

Clinton 
River, 
Middle 
Branch 

1968 Earth 15.5 100 3 Low 

Source: National Inventory of Dams 
https://nid.sec.usace.army.mil/ords/f?p=105:113:4146357207197::NO:113,2:P113_STATE,P113_COUNTY:MI,099  

https://nid.sec.usace.army.mil/ords/f?p=105:113:4146357207197::NO:113,2:P113_STATE,P113_COUNTY:MI,099
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Hazard Extent 

While dams themselves are fixed sites and easy to locate, the area affected by a failure 
is more difficult to determine.  A dam failure can result in loss of life and extensive property or 
natural resource damage for miles downstream from the dam.  Dams are important components 
of the county's infrastructure and provide benefits to all residents.  However, as history has 
demonstrated, dams can fail with disastrous consequences.  Many existing dams are getting 
older and constant repair and maintenance is required.  At the same time, development 
continues in potential inundation zones downstream from dams.  There are more people at risk 
from dam failure than ever before despite better engineering and construction methods.  As a 
result, loss of life and property must continue to be aggressively guarded against.   

In Michigan, dam safety is regulated under the Natural Resources and Environmental 
Protection Act of 1994, Part 315, Dam Safety.  In Michigan, dams are not regulated unless at 
flood elevation, they impound water to a height of six feet or more have a surface area of five 
acres or more.  Regulated dams are broken into three categories, high, significant, and low, 
based on the impact of a failure.  High hazard dams are inspected every three years, significant 
hazard dams are inspected every four years, and low hazard dams are inspected every five 
years.  Owners of high and significant hazard dams are required to maintain Emergency Action 
Plans in the event of a dam failure.  A meeting with the owners of those dams was conducted at 
Macomb County Emergency Management on January 16, 2018.  Emergency plans were 
reviewed and updated. 

The challenges facing county emergency management officials are:  

¶ Minimize loss of life and property by working closely with dam owners in the 
development of the Emergency Action Plan (EAP) to ensure consistency with the 
Emergency Operations Plan (EOP) for the jurisdiction.  

¶ Developing procedures in the EOP for responding to a dam failure (including a 
site-specific standard operating procedure for each dam site).  

¶ Participating in dam site exercises. 

¶ Increasing public awareness of dam safety procedures. 

Only two of the dams in Macomb County have a High hazard rating.  They are the Upper 
and Lower Stony Lake Dams.  These dams are located in series so that if the upper dam fails, it 
is highly likely that the lower dam will also fail.  The Metropark Authority drained the lakes in 
1998 and performed repairs to the dam.  The Upper and Lower Stoney Lake Dams were last 
inspected on 7/31/2017.  Mr. Brahm-Henkel, of the Huron-Clinton Metro Parks Engineering 
Department, updated the Emergency Action Plan for the Stony Lake Dams in 2018 following a 
meeting with County Emergency Management and sent a copy of that report to Macomb 
County. 

The Autumn Ridge Detention Dam is classified as significant by the National Inventory of 
Dams but does not meet the definition of a dam in Michigan due to its one-acre impoundment 
area.  Consequently, it is not regulated or inspected by the State of Michigan.   

Historical Occurrences 

No catastrophic dam failures have been reported in Macomb County.  According to the 
Michigan Department of Environment, Great Lakes, Energy, only two minor dam failures have 
been documented in Macomb County.  It should be noted, however, that the rivers and lakes 
that dams support often cross jurisdictional boundaries.  Many of the rivers and lakes that run 
through Macomb County run through Oakland County as well.  Oakland County ranks #1 in 
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Michigan in both highest risk hazard dams (27 potential dams) as well as dam failures (18 
failures).  Failures that occur in neighboring counties could very well impact Macomb County. 

One of the more significant dam failure events to occur happened on September 10-11, 
1986.  The rain that fell during those two days ranged from 8 to 17 inches and covered an area 
of the central Lower Peninsula 60 miles wide by 180 miles long.  The result was 11 dam 
failures, 19 near failures, and 1500 people being evacuated downstream of the dams.  There 
were no deaths or injuries resulting from these failures.  The primary reason for the failures was 
that they were constructed without an emergency spillway and did not have an adequate 
inspection and maintenance program. 

Economic Vulnerability 

Due to the small number and size of the dams in Macomb County, the economic impact 
of a dam failure is minimal.  Should a failure occur, some minor flooding damage would be 
expected.  These damages, depending on the extent of the failure, have the potential to reach 
into the $100,000 range. 

Probability for Future Hazards 

The dams located within the borders of Macomb County consist of earth berms and 
small weirs.  Properly scheduled maintenance and emergency planning are two vital strategies 
for dam safety.  Only two of the countyôs dams are classified as having a 'High' hazard ratings 
and both of those are in good condition, well-maintained, and are inspected every three years.  
Additionally, the Emergency Operations Plan for the dams were updated in 2018 to ensure 
current emergency notification and response procedures are identified.  As long as the State 
and owner continue to manage these dams in accordance with state laws and regulations, the 
risk of significant damage or incapacitation as a result of a dam failure is minimized. 
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2.3.5 Drought 

Definition 

A water shortage caused by a deficiency of rainfall, generally lasting for an extended 
period of time. 

Drought differs from normal 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 received 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. 

Location 

Drought is a normal part of the climate of Michigan, Macomb County, and of virtually all 
other climates around the world including areas with high and low average rainfall.  The range of 
this hazard can reach from a regional incident (limited to one county) to a statewide scale.  Due 
to the nature of this hazard, all regions of Macomb County either have been or are potentially 
susceptible to experiencing a drought. 

Hazard Extent 

Drought impacts are often less obvious than other natural hazards, and they are typically 
spread over a much larger geographic area.  Droughts can cause many severe impacts for 
Macomb County: 

¶ Water shortages for human consumption, industrial, business and agricultural 
uses, power generation, recreation and navigation. 

¶ A drop in the quantity and quality of agricultural crops. 

¶ Decline of water quality in lakes, streams and other natural bodies of water. 

¶ Mal-nourishment of wildlife and livestock. 

¶ Increase in wildfires and wildfire-related losses to timber, homes and other 
property. 

¶ Declines in tourism in areas dependent on water-related activities. 

¶ Declines in land values due to physical damage from the drought conditions 
and/or decreased economic or functional use of the property. 

¶ Reduced tax revenue due to income losses in agriculture, retail, tourism and 
other economic sectors. 

¶ Increases in insect infestations, plant disease, and wind erosion; and 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. 
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Historical Occurrences 

Based on historical records, major drought events occur approximately once every 10 to 
15 years.  While the lack of rainfall does not cause direct harm to people, it does, however, take 
a major toll on the agriculture industry and crop producers.  Drought can also lead to major 
inconveniences among community residents when water restrictions are enforced.  A drought 
had not been recorded for the Macomb County region within the timeline of this plan update. 

Since 2000, the longest duration of drought in Michigan lasted 113 weeks beginning on 
August 26, 2008 and ending on October 19, 2010.  The most intense period of drought occurred 
the week of August 28, 2007 where 17.06% of Michigan land was affected.  

The summer of 1988 is well-known, both for the tremendous heat and the dryness 
experienced across the Midwest. From May 1-June 30, Flint recorded just 0.97 inches of rain. 
Meanwhile, Saginaw and Detroit both recorded their driest June of the century. In terms of the 
temperature, Detroit observed 39 days with the temperature reaching 90 degrees. Meanwhile, 
Saginaw saw 38 and Flint saw 36 days with the mercury topping 90 degrees. Meanwhile, Detroit 
observed five days with 100 degree heat, while Flint saw four 100 degree days. 

The summer of 2012 also brought about a damaging heat wave.  This dry spell, coupled 
with damages cause by extremely warm temperatures in early March followed by a freeze which 
resulted in major damages to the orchard industry affected most of Michigan.  The drought 
destroyed nearly one-third of the stateôs fruit, vegetable, and field crops.  This resulted in a U.S. 
Department of Agriculture Disaster Declaration for 45 of the stateôs 83 counties.   

Economic Vulnerability 

Macomb County has not experienced repetitive occurrences of drought in its history.  
According to the National Climatic Data Center, the county has experienced only one major 
drought event since 1950 that resulted in nearly $150 million in agricultural losses.  The current 
trend of the county is a reduction in active agricultural land and an increase in residential, 
commercial, and industrial usage.  As this trend continues, less agricultural land in the county 
will be available to be impacted.  However, this land will be much more valuable to the county 
due to the reduced acreage. 

Probability of Future Hazards 

Drought is a natural occurrence and Macomb County has dealt with past drought 
incidents throughout the countyôs history.  According to the EMD PUB-103, a major drought 
incident occurs once every 10 to 15 years within Michigan.  The major impact falls mainly on the 
agriculture industry and there is a relatively low threat to human life.  The continual development 
in the northern regions of the county and the diminishing farmland is contributing to a lower 
impact from the hazard.  Since drought is a nature-induced phenomenon, there is no reason to 
believe that the probability or frequency will diminish along with the impact.  The potential is 
always there and it can also lead to other problems, which will indirectly impact people.
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2.3.6 Earthquake 

Definition 

A sudden violent shaking of the ground, typically causing great destruction, as a result of 
movements within the earthôs crust or volcanic action.  Earthquakes range in intensity from 
slight tremors to great shocks.  They may last from a few seconds to several minutes, or come 
as a series of tremors over a period of several days. Earthquakes usually occur without warning.  
In some instances, advance warnings of unusual geophysical events may be issued. 

The actual movement of the ground in an earthquake is seldom the direct cause of injury 
or death.  Most casualties result from falling objects and debris.  Disruption of communications 
systems, electric power lines, and gas, sewer and water mains can be expected.  Water 
supplies can become contaminated by seepage around water mains.  Damage to roadways and 
other transportation systems may create food and other resource shortages if transportation is 
interrupted. In addition, earthquakes may trigger other emergency situations such as fires and 
hazardous material spills, thereby compounding the situation. 

Location 

Earthquakes tend to strike repeatedly along fault lines.  The most important major fault 
zone to Michigan is the New Madrid Seismic Zone.  This zone extends from approximately 
Cairo, Illinois through New Madrid, Missouri to Marked Tree, Arkansas.   

Hazard Extent 

Macomb County lies outside the range of any major event located in these two closest 
areas and, most likely, only small tremors would be felt in Macomb County.  The largest impact 
to the county could result from damage to natural gas and petroleum pipelines and minor 
structural building damage. 

Historical Occurrences 

No severely destructive earthquake has ever been documented as having an epicenter 
in Macomb County or in the State of Michigan.  However, several mildly damaging earthquakes 
have been recorded since the early 1800s.  The earliest tremors felt in Michigan were from a 
series of devastating earthquakes near New Madrid, Missouri in 1811 and 1812.  These quakes 
destroyed the town of New Madrid, created a 17,000-acre lake in northeastern Tennessee, 
cause ocean-like swells on the Mississippi River and rang church bells as far away as the 
eastern seaboard.  The Enhanced Richter Scale estimates ranged from 8.0 to 8.8 and included 
hundreds of aftershocks with some magnitudes between 6.5 and 7.6 on the Enhanced Richter 
Scale. 

Fault lines have been confirmed in the bedrock of Michigan and are now considered 
relatively stable.  However, these fault lines are poorly mapped. On April 19, 2018, a 3.6 
magnitude earthquake occurred centered around Amherstburg, Ontario, Canada. According to 
the United States Geological Survey, Amherstburg is about 20 miles from downtown Detroit. 
Meanwhile, on May 2, 2015, there was a 4.2 magnitude earthquake detected about five miles 
south of Galesburg, or nine miles southeast of Kalamazoo, MI. Just weeks later on June 30, 
2015, a 3.3 magnitude earthquake was felt just 13 miles southeast of Battle Creek. In 2011, an 
earthquake with an epicenter in Virginia caused the upper floors of the Renaissance Center in 
Detroit to sway. 
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Economic Vulnerability 

An economic impact to the County due to an earthquake is not warranted due to the 
location of Macomb County in relation to the nearest fault line.  The county lies outside of the 
range of significant impact.  However, the potential for economic loss would be expected to 
result mainly from loss of utilities such as gas, water, and sewer service.   

Probability for Future Hazards 

Records have been kept regarding earthquakes for approximately 200 years in 
Michigan.  In that timeframe there have been no major destructive incidents originating or even 
reaching Macomb County.  Therefore, the probability, based mainly on historical information, is 
considerably low for a major earthquake event in Macomb County.  The probability for a major 
event does exist, however, in the Mississippi Valley, near the region of the New Madrid fault 
line.  Should a major event occur here, Macomb County would still only experience minor 
tremors, as it lies well outside of the New Madrid zone.
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2.3.7 Energy Emergency 

Definition 

An actual or potential shortage of gasoline, electrical power, natural gas, fuel oil, or 
propane of sufficient magnitude and duration to potentially threaten public health and safety, 
and economic and social stabilization. 

Three specific types of energy emergencies exist.  The first and most frequent type 
involves the physical destruction of an energy production or distribution facility.  This can stem 
from severe storms, tornadoes, floods, earthquakes, sabotage, human error, accidents, or 
equipment failure.  The second type is caused by a sharp, sudden escalation in energy prices or 
deceleration of production causing a shortage.  The third type of energy emergency is a sudden 
surge in energy usage when U.S. defense forces need to be mobilized. 

Location 

Energy emergencies can affect all people, from an individual community, to a state, to 
the entire nation.  Therefore, it is safe to say that the entire county is vulnerable to this hazard. 

Hazard Extent 

Energy emergencies have the potential to develop into severe situations over a long 
period of time.  In most instances, loss of power, gas, or fuel due to a weather-related incident, 
can be restored relatively quickly with little to no detrimental effects.  However, in some 
instances, like a disruption in fuel import, the effects can reach the entire nation.  In the event of 
a fuel shortage, Macomb County would be most affected by higher gasoline prices.  Natural gas 
shortages, especially in the winter, can have dangerous effects on people such as no heat.  The 
same can be true of electricity failures or shortages. 

Historical Occurrences 

Energy emergencies typically occur on a much larger scale than a single county.  
Nevertheless, Macomb County is certainly affected when an energy crisis plagues the state or 
the Midwest.  Energy emergencies are not dependent on the season of the year; however, their 
effects can easily be multiplied by the seasons.  Many more people will suffer from a gas main 
break in the winter than in the summer due to loss of heating.  Conversely, an electrical black 
out would have somewhat more harmful effects in hot, summer months due to loss of air 
conditioning and spoiling of food from no refrigeration. 

The most recent major energy emergency to strike Macomb County was on January 30, 
2019 there was an explosion and fire at the Consumerôs Energy Ray Compressor Station.  
There were no injuries reported. The fire involved equipment and was contained within 1.5 
hours.  Due to the fire, Consumers Energy asked 1.8 million customers to turn down their heat 
during bitterly cold weather to help reduce the natural gas usage. Consumers said the Ray 
Compressor Station, where the fire occurred, accounted for roughly 64 percent of its supply. 
General Motors agreed to suspend operations at 13 manufacturing facilities and three corporate 
locations. Fiat Chrysler cancelled 1st shift production at the Warren Truck and Sterling Heights 
Assembly Plants. Ford Motor Company curtailed certain heat-intensive processes at some 
plants.  

In the winter of 2014 (1/4/2014), the City of Richmond declared a local emergency due 
to the extreme cold and a notification from DTE that gas service to the city was to be ceased for 
up to two days due to repairs needed to the supply line to the city.  Repairs were made within 
hours and the emergency declaration was cancelled. 
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On August 14, 2003, just as rush hour traffic was beginning for many cities in the 
northeastern and midwestern United States, a power outage struck leaving early 2.3 million 
customers in southeast Michigan were without power for the next two days.  Many businesses 
lost money due to workers being sent home. 

Economic Vulnerability 

During the Blackout of 2003, numerous economic losses were incurred due to the power 
outage.  According to the Electricity Consumers Resource Council (ELCON), the total loss 
across all the affected areas was estimated to be between $7 and $10 billion.  These figures are 
based on costs per kilowatt-hours, food spoilage, lost production, and overtime wages.  Even 
though Macomb County suffered a fraction of this amount, it was still a substantial economic 
loss.  This potential for economic loss is ever present and can largely impact the Countyôs 
economy. 

Probability of Future Hazards 

Macomb County has a rapidly growing population and with that growth, comes higher 
demand for energy sources.  Todayôs modern society is heavily dependent on natural fuel 
sources and electrical power.  With such a large dependency on these energy sources, the 
constant demand for power, and the population increasing, energy emergencies are more of a 
potential threat to the county now than ever before.  The more complex the energy system in 
the county becomes, the more probable an incident will occur.  Probability of future occurrence 
suggests that a major event will occur.
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2.3.8 Extreme Temperature 

Definitions 

Prolonged periods of very high or very low temperatures, often accompanied by other 
extreme meteorological conditions. 

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. 

Extreme Winter Cold 

Like heat waves, periods of prolonged, unusually cold weather can result in a significant 
number of temperature-related deaths. 

Location 

Michiganôs climate lends it to both sides of the temperature scale and thus, all portions of 
Macomb County are subject to the same extremes.  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. 

Hazard Extent 

Extreme Summer Heat 

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). 

Extreme heat events, or heat waves, are a leading cause of weather-related deaths in 
the United States. According to the Centers for Disease Control and Prevention, between 1999 
and 2012, extreme heat caused more than 7,400 heat-related deaths in the United States.  
Extreme heat increases hospital admissions for heart disease, respiratory disease, and stroke. 
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. 

Due to Michiganôs geographic location within the Great Lakes area and the widespread 
usage of air conditioning, the threat for deaths attributed to excessive heat has greatly reduced 
in Michigan. 



Macomb County 
Hazard Mitigation Plan  2020-2025 

 45 Macomb County OEM 

Extreme Winter Cold 

Each year in the United States, approximately 1,330 people die as a result of severe 
cold temperature-related causes.  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.  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.  Frostbite rarely results 
in death, but in extreme cases it can result in amputation of the affected body tissue. 

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.  
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 begin. 

Historical Occurrences 

Extreme Summer Heat 

Although Macomb County has been fortunate not to have a heat wave that resulted in 
numerous deaths, the potential always exists for such an event to occur.  During the prime 
summer months of 2001, extreme heat and humidity sent heat indexes well above the 100 
degree Fahrenheit mark.  In mid-June of that year, three elderly residents of a Detroit-area 
nursing home died and five more were hospitalized due to heat-related stress.  (Note: the 
deaths prompted a bill within the Michigan Legislature to require all nursing homes in Michigan 
to have air conditioning in resident rooms and common areas.) 

Another case of extreme summer heat occurred back in July of 1936.  The heat wave 
that hit Michigan and the metro Detroit area brought with it temperatures which exceeded 100 
degrees for seven days in a row, from July 8 to 14.  The temperature in Mio, Michigan reached 
112 degrees, which is a state record that still stands today.  Many healthy adults as well as the 
elderly fell victim to the temperatures.  In addition, many deaths and illnesses resulted from 
spoiled foods, as many people back in that time period relied on the ice in their iceboxes.  
Statewide, 570 people died from heat-related causes, including 364 in the Detroit Metropolitan 
area. 

Extreme Winter Cold 

Deaths due to extreme winter cold are often not associated with a particular weather 
event.  Rather, they are the result of a one-time overexposure to severe cold weather (a hiker 
lost in the woods), or more commonly from continuous exposure to moderate cold temperatures 
by vulnerable persons (such as the elderly or the homeless).  In some cases, hypothermia 
deaths can be linked to severe winter weather such as snowstorms or blizzards, where the 
victim is caught unprepared for the extreme cold temperatures. 

The latest case of severely cold temperatures occurred in early February of 2015.  The 
cold spell lasted approximately two weeks and broke records set in 1875 with temperatures in 
and around Macomb County recorded at an average of 14.5 degrees, a new record and 
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dropping many nights to more than 20 degrees below zero.  Several warming shelters were in 
operation in local communities. The 2015 Winter Season for Macomb County registered as the 
coldest season in history.  January of 2018 was also registered as a severe cold event 
registering as the 6th coldest January in Michigan history. 

Economic Vulnerability 

Extreme temperatures often times result in loss of power or other critical utilities during 
particular events.  According to the National Climatic Data Center (NCDC), Macomb County has 
only suffered one large-scale incident resulting in $475,000 due to extreme cold since 1950.  
These losses generally stem from pipes breaking, and lost production due to inoperable 
facilities.  Summertime high temperature can result in brownouts in power supply or water 
shortage due to drought or overload of power grids due to air-condition use. 

Probability of Future Hazards 

Macomb County exists in a region of the country that experiences both ends of the 
temperature spectrum.  The probability for extreme temperatures, based on the countyôs history, 
is moderately high.  Although the entire season may not be extreme, there is almost a certainty 
that extreme temperature spells will occur at some point in the year.  This is a hazard that is 
very likely to occur and certain measures and precautions can be taken to help alleviate the 
effects. 
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2.3.9 Hail Storms 

Definition 

A condition where atmospheric water particles from thunderstorms form into rounded or 
irregular lumps of ice that falls to the earth. 

Hail is formed when strong updrafts within the storm carry water droplets above the 
freezing level, where they remain suspended and continue to grow larger until their weight can 
no longer be supported by the winds. 

Location 

Hail is a product of the strong thunderstorms that frequently move across the county.  As 
one of these thunderstorms passes over, hail usually falls near the center of the storm, along 
with the heaviest rain.  Although it is often times difficult to predict when hail will form or even fall 
to the earth, we do know that storms and the possibility of hail are most frequent during the 
warm spring and summer months, typically May through September.  The potential 
thunderstorm threat is measured often measured by the number of ñthunderstorm daysò ï 
defined as days in which thunderstorms are observed.  According to the map in Appendix S, 
Macomb County is subject to 30-40 thunderstorm days per year. 

The National Weather Service began recording hail activity in Michigan in 1967.  
Statistics since that time indicate that approximately 50% of the severe thunderstorms that 
produce hail have occurred during the months of June and July, and nearly 80% have occurred 
during the prime growing season of May through August. 

Hazard Extent 

Most hailstones range in size from a pea to a golf ball, but hailstones larger than 
baseballs have occurred with the most severe thunderstorms.  Sometimes, strong winds 
occurring at high altitudes in the thunderstorm can blow the hailstones away from the storm 
center, causing an unexpected hazard at places that otherwise might not appear threatened.  
When hail falls to the earth, it has the potential to batter crops, dent automobiles, and injure 
wildlife and people.  Large hail is a characteristic of severe thunderstorms, and it may precede 
the occurrence of a tornado. 

Historical Occurrences 

On July 27, 2014, severe thunderstorms moved in through the Metro Detroit area.  The 
storms produced heavy rainfall as well as hail in several locations 1òdiameter was seen in 
Warren, MI while Oakland County saw 2.50ò diameter size hail.  Total damage across 
Southeast Michigan was estimated to be $100 million from the severe wind and hail.  

Macomb County has experienced seven Hail events since 2014.  All were considered 
minor events with little property damage to report and no injuries were reported as well.  Other 
ñmainò events have been recorded. 

On July 28, 2000, storms organized as they moved slowly but steadily eastward, 
evolving into a squall line that crossed southeast Michigan in the late afternoon and early 
evening hours. Several of the thunderstorms became severe. Only a couple of storms produced 
damaging wind; large hail was the most common type of severe weather. An isolated storm 
ahead of the squall line produced silver dollar sized hail in Shelby Township (Macomb County); 
this was the largest hail report of the day. The same storm downed trees in that area. Trees 
were also downed in Bancroft due to severe thunderstorm winds. The rest of the severe 
weather was composed of dime to quarter sized hail events.  
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Economic Vulnerability 

According to the NCDC database for Macomb County, even though the County has 
experienced numerous hailstorms in the last fifty years, none have been reported to result in 
extensive property or crop damage.  Agriculture, automobiles, and homes are vulnerable to 
suffering damage and a greater economic strain would be felt if a large number of crops were 
lost. 

Probability of Future Hazards 

According to the National Weather Service in White Lake, Michigan, Macomb County is 
subject to approximately 30-40 thunderstorm days per year.  Macomb County resides in an area 
of Michigan where the climate lends itself to generating significant storm conditions, especially 
during the spring and early summer seasons.  Moist air from the south and the cooler air from 
the north provide ideal conditions for hail to be formed.  Therefore, Macomb County possesses 
a moderate possibility for hail to occur and cause significant property damage.  
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2.3.10 Hazardous Materials Incidents (Industrial Accidents) - Fixed Sites  

Definition 

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. 

An industrial accident is a fire, explosion, or other severe accident involving hazardous 
materials at an industrial facility that results in serious property damage, injury, or loss of life. 

Examples of hazardous materials include corrosives, explosives, flammable materials, 
radioactive materials, poisons, oxidizers, and dangerous gasses.  Industrial accidents differ from 
hazardous materials 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. 

Location 

One of the major provisions of SARA Title III is the establishment of a Local Emergency 
Planning Committee (LEPC) for designated planning districts.  Macomb County has a Local 
Emergency Planning Committee.  The LEPC is responsible for developing Community-Right-to-
Know plans for those facilities in the county subject to SARA Title III emergency planning 
requirements.  A facility is subject to SARA Title III provisions if extremely hazardous 
substances (as determined by the U.S. Environmental Protection Agency) are present at the 
facility in quantities at or above the minimum threshold quantities established in Section 302 of 
the Act. 

At the time this plan was updated, there were 133 facilities identified in Macomb County 
as Section 302 sites.  In addition, the latest report from the Agency for Toxic Substances and 
Disease Registry had identified 46 locations in the county where a hazardous material release 
had occurred.   

Numerous areas throughout the county were also identified as industrial zones.  These 
areas are located along the major corridors of Van Dyke Avenue, Mound Road, and Groesbeck 
Highway (M-97).  Please refer to the map in Appendix L for zoning areas marked as ñIndustrialò. 

Hazard Extent 

In both cases of hazardous material releases and industrial accidents, there is typically 
some type of threat involving a substance or material which, because of its chemical, physical, 
or biological nature, poses a risk to health, life, property, or the environment.  Most hazardous 
material incidents 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.  
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.  Industrial accidents can cause severe economic disruption to the facility and to the 
surrounding community, as well as significant, long-term impacts on the families of the workers 
injured or killed. 

Historical Occurrences 

Although Macomb County has a large industrial presence throughout many of its 
communities, there have been no major hazardous material releases or industrial accidents that 
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resulted in multiple deaths or serious injuries.  There have been some minor incidents that have 
occurred in the county.  The following is a brief synopsis of past occurrences involving 
hazardous material releases and industrial accidents in Macomb County and Michigan. 

No large-scale hazardous material releases have occurred to date in Macomb County.  
However, some minor incidents have occurred in recent years.  On October 24, 1988, a 
chemical spill in St. Clair Shores, at a plant injured 40 people and forced an evacuation of the 
site.  On June 17, 1983, a fire at a hazardous waste site in Shelby Township caused six injuries 
and forced the evacuation of 1,200 people.  Small release incidents have occurred in facilities 
located within Macomb County, but the county has sustained a relatively good track record of 
fewer and smaller hazardous material and industrial incidents due to careful regulations set in 
place by government and private industry officials. 

On December 11, 1998, an explosion at the Independence Professional Fireworks 
Company manufacturing plant near Osseo, in Hillsdale County, killed seven employees and 
leveled one building at the site.  The blast, which occurred in a fireworks shell assembly room, 
sent debris flying in all directions for about 300 yards and could be heard for at least 20 miles.  
Fifteen other workers escaped serious injury.  Subsequent investigations by the Bureau of 
Alcohol, Tobacco, and Firearms (ATF), the Michigan State Police Fire Marshal Division, and the 
Michigan Occupational Safety and Health Administration (MIOSHA) were unable to determine a 
definitive cause of the explosion.  This explosion was the worst industrial accident in Michigan in 
nearly 20 years.   

An additional devastating explosion occurred at this same plant on March 29, 1999, 
killing five more employees, and destroying another building at the site.  This second explosion, 
which included among its victims, the company co-owner, was later determined by investigators 
to be accidental.  The devastation brought by these two explosions resulted in a total of 12 
deaths. Federal and state regulators have since issued numerous citations to the company for 
safety violations at the plant, with fines totaling several hundred thousand dollars.  Ultimately, 
the company was forced to permanently shut down the business. 

Another major industrial accident occurred on February 1, 1999.  An explosion in one of 
several large boilers at the Ford Motor Company Rouge Power Plant in Dearborn, Wayne 
County, killed six workers, critically injured another 14, and caused extensive structural damage.  
State officials that investigated the accident concluded that human error played a major part in 
the explosion when a work crew failed to shut off one of two gas mains leading to the boilerôs 
furnace.  That error caused a buildup of natural gas in the boiler that was somehow ignited, 
causing the explosion.  The force of the explosion split open the 60-foot high furnace, blew off 
the roof of the power plant, ignited fires on five floors, and sprayed surrounding workers with 
super-heated water that caused severe burns.  The blast, which forced the shutdown of the 
Rouge Complex and other Ford plants for several days, was the second worst industrial 
accident in Michigan in 20 years and the deadliest at an automobile plant in over 50 years.  It 
also turned out to be the most expensive workplace disaster in U.S. history, with final costs 
expected to exceed $1 billion.  The seven month probe by state officials was the largest and 
most complex in the history of state workplace safety investigations. 

Note: According to the EMD PUB 103 book, 1998 is the last year for which statewide hazardous material incident response statistics 
are available.  A reportable hazardous material incident is one in which all three of the following conditions apply: 1) a material is 
present that is suspected to be other than ordinary combustible by-product material; 2) the material is in such a state, quantity or 
circumstance that, if left unattended, it is presumed to pose a threat to life, health, property, or the environment; and 3) special 
hazardous material resources were dispatched or used, or should have been dispatched or used, for assessing, mitigating or 
managing the situation. 
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Economic Vulnerability 

With 133 sites identified as a SARA Title III site, the economic vulnerability to the county 
due to a fixed site incident is high.  Numerous commercial and residential areas surround many 
of the industrial corridors.  Should an incident occur, most spills would be contained primarily 
within the boundaries of that facility.  Spill incidents have the potential to spread to outlying 
areas but that has not been the case history for Macomb County.  In the event of a major 
spill/release, damages could range anywhere from the tens of thousands to even millions of 
dollars range. 

Probability for Future Hazards 

Many regions of southern Macomb County, as well as in South East Michigan, are highly 
industrialized.  With such a large concentration of potential hazardous sites, there is a high 
probability that a large-scale incident could occur if proper mitigation measures are not taken.  
Although there have never been any serious fixed site hazardous material incidents in Macomb 
County, all it takes is one large-scale event to dramatically affect a large area or population.  It 
should be noted that in the highly advanced technological society we live in today, the risk of 
this type of hazard is high and efforts such as community awareness and training with 
emergency first responders have been a primary focus of this county.  County Hazmat teams 
perform regular exercises and continued education as to the potential threat of these hazards is 
continually being administered to employees and responders.  Additionally, the Macomb County 
Local Emergency Planning Committee reviews and revises the Emergency Response Plan for 
each of the 131 sites annually as well as working with the local fire departments in the 
development their Firefighter-Right-To-Know Law (FFRTK) site plans. 
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2.3.11 Hazardous Materials Incidents - Transportation 

Definition 

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. 

As a result of the extensive use of chemicals in our society, all modes of transportation ï 
highway, rail, air, and marine ï are carrying thousands of hazardous materials shipments on a 
daily basis through local communities. 

Location 

Macomb County is subject to all modes of hazardous material transport.  Many major 
thoroughfares run through the County and are frequented by all types of cargo-carrying trucks.  
Interstates I-94 and I-696 both traverse major portions of the County along with the major State-
paved roads of Gratiot Avenue (M-3), Groesbeck Highway (M-97), Hall Road (M-59), and Van 
Dyke Avenue (M-53).  These routes serve most of the countyôs transportation needs for 
hazardous material deliveries, especially in the major urbanized areas and always pose as a 
significant risk for hazardous material transportation incidents. 

The two major rail lines servicing the county are Consolidated Railroad Corporation (CR) 
and CN (Canadian National Rail).  The services of these rail companies include chemical, 
vehicle, industrial supplies and manufactured products (Please refer to Appendix M for a table 
listing all the known hazardous materials transported through Macomb County via CN) as well 
as armored vehicles, military components, and munitions.   

Lake St. Clair borders the county on the east and is a heavily traveled freighter route 
between both Canada and the United States.   

Macomb County also has Selfridge Air National Guard Base and several small airports 
including Romeo State Airport and Ray Community Airport in Ray Township.  While the smaller, 
local airports typically would not ship hazardous cargo, Selfridge, being a military installment, 
definitely has the potential for its aircraft to carry dangerous substances, chemicals, or explosive 
materials and weapons. 

Hazard Extent 

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 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. 

Located on the Great Lakes, one of the most dangerous hazardous material 
transportation accident scenarios that could occur in Macomb County would be a spill or release 
of oil, petroleum or other harmful materials into one of the lakes from a pipeline or transportation 
methods.  Such an incident, if it involved a large quantity of material, could cause environmental 
contamination of unprecedented proportions. 
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Historical Occurrences 

Macomb County has been fortunate to not experience a major hazardous material 
transportation incident in its history.  Minor incidents have occurred, but none that have resulted 
in multiple deaths or injuries or that have had any great disruption to the roads system.   

On June 28, 2019, there was a multi-car train derailment in an international tunnel 
connecting Port Huron, MI to Sarnia, Ontario.  About 40 freight cars were involved in the 
derailment that caused significant damage to the track.  According to CN spokesman about 
13,700 gallons of sulfuric acid were spilled during the derailment.  

On October 12, 1983, a tanker truck overturned, spilling 5,000 gallons of 
methylamylketone.  The spill forced the evacuation of 600 people, and M-97 and 14 Mile Road 
were closed until the spill could be cleaned up and the site restored. More recently, in nearby 
Birmingham and Bloomfield Township, more than 40 cars of a 98-car freight train carrying 
automobiles and some hazardous materials (yellow phosphorous) derailed.  Two rail cars 
caught fire and forced police and fire officials to warn nearby residents and motorists to stay 
indoors and keep their windows closed due to possible toxic fumes.  None of the cars containing 
hazardous materials derailed.  Some local roads were closed for several hours.  The derailment 
caused an estimated $6 million in damage. 

Economic Vulnerability 

Just as the numerous sites located throughout the county pose an economic risk, so to 
do the corridors and routes of transporting the hazardous materials to these sites.  In some 
ways, a transportation hazmat incident can be even more detrimental than a fixed site incident.  
Spills or explosions can occur while onsite or enroute.  Costs of clean-up can range anywhere 
from a few thousand to hundreds of thousands of dollars, depending on the severity of the 
incident. 

Probability for Future Hazards 

The large industrial presence throughout the county is supported by the often times even 
larger transportation presence.  For the industrial facilities to operate smoothly, supplies and 
chemicals are necessary, and these are delivered and removed from the sites in a variety of 
ways.  Transportation methods utilized in Macomb County include train, truck, and even 
freighters, which pass through Lake St. Clair.  Hundreds of hazardous materials are transported 
through the county and with increased populations comes increased risk for an accident.  A 
major chemical or hazardous material spill is an extremely probable hazard that could occur in 
the county.  Although Macomb County has been fortunate to not experience a major incident, 
the potential for serious injury or damage is very much present.  
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2.3.12 Ice and Sleet Storms 

Definition 

A storm that generates sufficient quantities of ice or sleet to result in hazardous 
conditions and/or property damage. 

Ice storms are sometimes incorrectly referred to as sleet storms.  Sleet is similar to hail 
only smaller and can be easily identified as frozen rain drops (ice pellets) which bounce when 
hitting the ground or other objects.  Sleet does not stick to trees and wires, but sleet in sufficient 
depth does cause hazardous driving conditions.  Ice storms are the result of cold rain that 
freezes on contact with the surface, coating the ground, trees, buildings, overhead wires and 
other exposed objects with ice, sometimes causing extensive damage. 

Location 

According to the EMD PUB-103, Michigan is susceptible to moderate snowfall and 
extreme cold, averaging 90 to180 days per year of below freezing temperatures in the Lower 
Peninsula.  All areas of Macomb County are subject to these conditions. 

Hazard Extent 

One of the most detrimental effects of an ice storm is the buildup of ice on buildings, 
radio towers, power lines, trees, and other tall objects.  During a major storm event, the buildup 
can become so great that the excess weight added by the ice, causes the power lines to snap 
and can pull chunks of buildings off and topple trees.  When electric lines are downed, 
households may be without power for several days, resulting in significant economic loss and 
disruption of essential services in affected communities. 

Both sleet and ice can cause major problems on roadways.  Roads, which normally 
travel at high speeds, are immediately reduced to a snailôs pace.  Accelerating, breaking and 
steering a vehicle become exponentially difficult on slick roads.  These conditions many times 
lead to automobile accidents.  Excessive amounts of ice can also clog waterways and trap ships 
out on the water. 

Historical Occurrences 

Macomb County has a consistent history of severe winter weather, including ice storms.  
During the period from 1995 to 2018, the National Climatic Data Center documented eight ice 
storms that caused more than $180M in property damage, most of it from one event in April 
2003.   

The most recent record of an ice storm event occurring in Southeast Michigan happened 
on March 1 and again on April 14 of 2018.  Macomb County was spared the worst effects of 
those two storms.  An additional event occurred on March 12, 2014 in Macomb County, again 
with minor effects to the county and itsô population. A December 21st and 22nd of 2013 brought 
an ice storm to Southeast Michigan and Macomb County with minor effects to the county.   

Thunderstorms brought heavy freezing rain to southeastern Michigan between April 3 
and April 5 of 2003.  Spotter reports indicated that up to 3 inches of freezing rain occurred in 
some places.  By the morning of the 5th, ice accumulations ranged from one half to one inch. 
Sleet had also accumulated up to two inches in and around Flint and the Saginaw Valley.  The 
ice accumulations led to considerable tree damage and widespread power outages across the 
entire area. Locations hardest hit, with around an inch of ice reported on the trees, were across 
northern Oakland County, northern Macomb County, and throughout Lapeer, St Clair, Sanilac 
and Huron counties.  Approximately 450,000 people lost power, one person was killed by a 
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falling tree branch, two others injured, with a final damage tally of $161.1M as a result of the ice 
storm. 

On March 13, 1997, low pressure tracked from the central Plains northeast across 
southeast Lower Michigan.  The storm brought widespread precipitation to southeast Michigan 
from late on the 13th through midday on the 14th.  North of Detroit, nearly all of the precipitation 
fell in the form of freezing rain, with small amounts of snow and sleet noted in a few spots.  
From Detroit and Ann Arbor south to the state-line, the freezing rain changed to rain, but not 
before heavy ice accumulations occurred.  Total precipitation amounts ranged from 1.5 to nearly 
2.5 inches from Detroit and Ann Arbor south to the Ohio state-line.  From the northern suburbs 
of Detroit north to Flint and Port Huron, amounts ranged from 0.8 to 1.5 inches.  North of that 
area, amounts ranged from 0.40 to 0.80 inches.  In the Detroit Metropolitan area, the ice storm 
resulted in power outages to over 425,000 homes and businesses; the 3rd largest outage in 
history, and the worst ever for an ice storm.  Several thousand residents were without power for 
as long as 4 days. In addition to power lines, falling trees damaged dozens of cars and houses 
throughout the area.  Most schools were closed, and there were numerous auto accidents. Total 
property damage resulting was $19M. 

Economic Vulnerability 

Many older communities within Macomb County, especially in the southern regions, 
utilize above ground utilities.  Ice and sleet storms can have an extremely detrimental effect on 
infrastructure and can easily down power lines.  Toppled trees can also cause significant 
damage to businesses, power lines, homes, and vehicles.  Although infrequent, ice and sleet 
storms have the potential to result in very large property damage losses. 

Probability of Future Hazards 

Macomb County is located in a region of the state, which experiences a fairly large 
number of wintry, cold days.  An ice or sleet storm weather event is very probable and typically 
associated with this type of weather climate.  Macomb County has experienced numerous ice 
and sleet storms in the past and the probability for more to occur is very high.  Throughout the 
winter season, the conditions are very favorable for precipitation and then quickly changing to a 
colder temperature.  This is a hazard that occurs on the average of once a year in Macomb 
County. 
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2.3.13 Infrastructure Failure 

Definition 

The failure of critical public or private utility infrastructure resulting in a temporary loss of 
essential functions and/or services. 

Location 

With miles of water and sewer pipes, phone and cable lines, and the vast network of 
generators, transformers, and treatment and distribution facilities, an infrastructure failure can 
happen virtually anywhere in Macomb County.  Often times these incidents are not limited to a 
small localized region, but rather affect multiple communities and up to the hundreds of 
thousands of people (in some instances entire regions of the country and into the millions).   

Hazard Extent 

Macomb County's citizens and businesses 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 
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 (Extreme Temperature Section).  
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 
(Public Health Emergencies Section).  When storm drainage systems fail due to damage or an 
overload of capacity, serious flooding can occur (River/Urban Flooding).   

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 
mitigation 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 (Dam Failures and Petroleum and Natural Gas Pipeline Accidents). 

Historical Occurrences 

Unfortunately, Macomb County has had its share of infrastructure failures, mostly due to 
the effects of natural disasters such as snow and ice storms, severe cold, windstorms, 
tornadoes and floods. 

The most recent event occurred in the City of Fraser on December 24th, 2016 where a 
large sewer main that serves more than 300,000 residential and business users in Macomb 
County that partially collapsed, causing a sinkhole that damaged three homes (also classified as 
a subsidence event).  The collapse was of such magnitude that continued sewer service to the 
300,000 users was in peril.  Fortunately, county officials worked to install a temporary bypass 
around the collapse area until it could be properly repaired some 11 months later.  There were 
concerns over snow melt, rain and other uncontrollable events, which would cause basements 
to fill with sewage.  There was also the possibility to have to divert millions of gallons of raw 
sewage into the Clinton River, which would impact Lake St. Clair and eventually the other Great 
Lakes downstream.  However, because of the emergency measures installed, this never 
occurred.  Since that incident, three additional smaller sinkhole events have been recorded in 
Macomb County, all due to infrastructure failures. 
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On August 23rd of 2004, a major sinkhole incident occurred in Sterling Heights on 15 
Mile Road between Hayes and Moravian.  A 160-foot long by 60-foot wide sinkhole opened up 
on 15 Mile Road right over an 11-foot diameter sanitary sewer interceptor.  The 11-foot 
interceptor was believed to have been infiltrated by the fines and silt in the surrounding soil.  
The progression of the soil entering the pipe resulted in a reduced sub-grade, which caused the 
road above to collapse.  The repair of this event took ten months and millions of dollars to 
complete. 

In 1978, and again in 1980, a large sewer main that served nearly 300,000 residential 
and business users in northern Macomb and Oakland Counties partially collapsed.  The 
collapses were of such magnitude that continued sewer service to the 300,000 users was in 
peril.  Fortunately, officials were able to install temporary sleeves within the damaged main until 
it could be properly repaired.  However, in order to relieve the backpressure and keep 
basements from filling with sewage, officials were forced to divert millions of gallons of raw 
sewage into the Clinton River, fouling miles of Lake St. Clair beaches.  Eventually, the damaged 
sections of sewer main were repaired, but this unfortunate incident caused tremendous 
disruption and environmental damage to the area.  It showed how serious a large-scale sewer 
infrastructure failure in a densely populated area could be. 

Most recently, the Blackout of 2003 was the largest infrastructure failure to affect, not 
only Macomb County, but also most of the northeastern United States.  The series of events 
that led up to the blackout occurred over only a sixty-minute interval.  An exact cause of the 
outage was never determined, but a series of power units tripping offline in succession led to 
the major power failures to occur around 4:00 p.m.  After the first major power failure, it only 
took five minutes for all the other primary units on the power grid to fail.  Nearly 2.3 million 
customers in southeastern Michigan were left without power for the next two days.  Since these 
events occurred after the September 11th tragedy, many people went into a panic mode 
believing the outage to be another attack.  Stores were inundated with people trying to buy up 
supplies.  Gas stations that still had power were faced with mile-long lines of people waiting to 
gas up.  One of the major economic impacts resulted from thousands of businesses being 
immediately shut down and many people being sent home.  Millions of people were stranded in 
some downtown areas because failed traffic signals left roads in gridlock. 

Economic Vulnerability 

The economic impact of an infrastructure failure is extremely high.  Even small incidents 
can cause thousands of customers to be without service.  Many types of infrastructure such as 
water, sewer, and cable lines are all buried underground.  The costs associated with repairing a 
damaged or problem area has ranged from the hundreds of thousands to millions of dollars 
range in some cases. 

Probability for Future Hazards 

Since Macomb County is one of the most populated in the State, it means the countyôs 
infrastructure system is equally large and complex.  The more complex the system, the more 
opportunity there is for failure.  This is an extremely probable hazard to affect the county.  
Historically, Macomb County has experienced many infrastructure failures.  Proper mitigation 
actions would help to reduce the effects of this hazard.  Probability of future occurrence 
suggests that a major event will occur.
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2.3.14 Lightning 

Definition 

The discharge of electricity from within a thunderstorm. 

The energy in the storm produces an intense electrical field like a giant battery, with the 
positive charge concentrated at the top and the negative charge concentrated at the bottom.  
Lightning strikes when a thunderstorm's electrical potential (the difference between its positive 
and negative charges) becomes great enough to overcome the resistance of the surrounding 
air.  Bridging that difference, lightning can jump from cloud to cloud, cloud to ground, ground to 
cloud, or even from the cloud to the air surrounding the thunderstorm. 

Location 

In the United States, approximately 100,000 thunderstorms occur each year, and every 
one of those storms generates lightning.  It is not uncommon for a single thunderstorm to 
produce hundreds or even thousands of lightning strikes.  As seen in the previous hazard ñHailò, 
Macomb County is subject to 30-40 thunderstorm days per year.  This translates to thousands 
of lightning events in the county alone each year, not necessarily registering as a strike.  
Statistics compiled by the National Oceanic and Atmospheric Administration (NOAA) and the 
National Lightning Safety Institute (NLSI) for the period 1959-1994 revealed the following about 
lightning strike locations. 

Location of Lightning Strikes 

¶ 40% are at unspecified locations  

¶ 27% occur in open fields and recreation areas (not golf courses)  

¶ 14% occur to someone under a tree (not on golf course)  

¶ 8% are water-related (boating, fishing, swimming, etc.)  

¶ 5% are golf-related (on golf course or under tree on golf course)  

¶ 3% are related to heavy equipment and machinery  

¶ 2.4% are telephone-related  

¶ 0.7% are radio, transmitter and antenna-related 

Months of Most Strikes 

July (30%); August (22%); June (21%) 

Time of Most Strikes 

2:00 PM ï 6:00 PM 

Hazard Extent 

Lightning is a random and unpredictable product of a thunderstorm's tremendous 
energy. Lightning strikes can generate current levels of 30,000 to 40,000 amperes, with air 
temperatures often superheated to higher than 50,000 degrees Fahrenheit (hotter than the 
surface of the sun) and speeds approaching one-third the speed of light.  Lightning damages 
many structures and kills and injures more people in the United States per year, on average, 
than tornadoes or hurricanes.  Many lightning deaths and injuries could be avoided if people 
would have more respect for the threat lightning presents to their safety. 
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The electrical force shocking the heart into cardiac arrest or throwing the heartbeat out 
of its usual rhythm usually causes lightning deaths.  Lightning can also cut off breathing by 
paralyzing the chest muscles or damaging the respiratory center in the brain stem.  It takes only 
about one-hundredth of an ampere of electric current to stop the human heartbeat or send it into 
ventricular fibrillation.  Lightning can also cause severe skin burns that can lead to death if 
complications from infection set in. 

 

Lightning-Related Deaths in Michigan: 2017-2018 

Number of Deaths Location Percent of Total 

0 Open fields, ball fields  

0 Under trees (not golf)  

0 Boats / water-related  

0 Golf course  

0 Near tractors / heavy equipment  

0 At telephone  

0 Other location / unknown  

0 Total Lightning Deaths 100% 

Source:  Storm Data, National Climatic Data Center  

 

 

Lightning-Related Injuries in Michigan: 2017-2018 

Number of Injuries Location Percent of Total 

0 Open fields, ball fields  

0 Under trees (not golf)  

0 Golf course  

0 Boats / water-related  

0 At telephone  

0 Near tractors / heavy equipment  

0 Other location / unknown  

0 Total Lighting Related Injuries 100% 

Source:  Storm Data, National Climatic Data Center 
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Historical Occurrences 

According to the National Climatic Data Center, there were no lightning incidents 
reported in Macomb County during the March of 2017 to March of 2018 time frame.  A further 
report stated that in the previous 10 years starting in 2008, there were 4 lightning strikes in 
Macomb County that caused $46,000 in property damage with no injuries.   

On May 30, 2006, the City of Warren in Macombôs southwest corner experienced a small 
lightning storm resulting in a reported $250K in damages. 

On July 28, 2005 near Romeo, a lightning strike started a fire that destroyed an auto 
mall ($1 million damage).  

 
On July 16, 2005 in Macomb Township, one house was completely destroyed by fire as 

the result of a lightning strike. Five additional house fires started in the areas of 22 and 23 Mile 
Roads, due to other lightning strikes from the same storm event. Total damages amounted to 
about $1 million. 

 
On July 21, 1998, the south half of neighboring Macomb County was hit hard by severe 

thunderstorms. Spotters in the south part of Sterling Heights reported dime sized hail and 76 
mph winds. In Warren, spotters reported gusts up to 75 mph. The stretch of county between 10 
and 12 Mile Roads, from Warren east to St Clair Shores, took the brunt of the storms. Damage 
was extensive in Warren, Roseville, and St Clair Shores, with hundreds of downed trees and 
power lines.  Further north, an office building in Mt Clemens was declared a total loss after it 
was de-roofed by severe winds. In nearby Harrison Township, power lines were downed.  The 
storms also produced over 4300 cloud-to-ground lightning strikes.  Overall, all counties suffering 
from this storm incurred $275K in damages.  Wayne County and parts of Macomb County 
received both state and federal disaster declarations. 

Economic Vulnerability 

Lightning strikes have the potential to cause damage in many ways.  Many fires are 
started in fields, forests, and homes after storms due to lightning strikes.  The NCDC database 
reports that in the last 10 years, Macomb County has suffered a total of $46,000 in property 
damages.  Lightning strikes have also been known to cause power outages which also result in 
large economic impacts. 

Probability of Future Hazards 

Lightning occurs in virtually every thunderstorm on earth.  Most occurrences remain in 
the clouds.  Many times though, lightning will discharge and either strike the ground or even 
occur in the reverse direction (ground to cloud) if the charge difference is great enough.  Since 
Macomb County is subject to a relatively high number of thunderstorms each year, the 
probability of lightning strikes to occur during these storms is very high.  According to the 
location breakdown above, lightning strikes can also be very unpredictable in that they can 
occur virtually anywhere.  This is a very probable hazard affecting the county. 
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2.3.15 Nuclear Attack 

Definition 

Any large-scale hostile action taken against the United States which involves nuclear 
weapons and results in destruction of military and/or civilian targets.   

Note: The United States is vulnerable to a number of national security threats from 
external, hostile forces.  National security threats include nuclear attack, chemical and biological 
warfare, and terrorism.  The potential for damage resulting from a national security emergency 
ranges from the relatively localized damage caused by a terrorist attack using weapons of mass 
destruction, to the catastrophic devastation that could be expected following a full-scale nuclear 
attack.  This section focuses on the nuclear attack threat.  Information on terrorism and other 
hostile acts of sabotage or destruction using nuclear and non-nuclear weapons are addressed 
in the Sabotage/Terrorism section. 

Location 

The Federal Emergency Management Agency (FEMA) attack planning guidance 
provided in the document Nuclear Attack Planning Base 1990 (NAPB-90) remains the basis for 
the population protection strategy adopted for Michigan.  The NAPB report identifies potential 
aiming points or target areas throughout the United States.  These targets were categorized into 
seven classifications: 

1. Commercial Power Plants 

2. Chemical Facilities 

3. Counterforce Military Installations 

4. Other Military Bases 

5. Military Support Industries 

6. Refineries 

7. Political Targets 

The potential size, or yield, and the height of burst were postulated for each target.  In 
the height of the ñCold Warò Michigan had 25 target areas with three of them being located in 
Macomb County.  According to the Nuclear Attack Planning Base 1990, several other target 
sites exist in the Metro-Detroit area.  Due to the destructive nature of a nuclear warhead, an 
attack from one, let alone several, would have unfathomable effects on the county and many 
others surrounding it.  Please refer to Appendix N for a map of potential target sites in Michigan. 

Hazard Extent 

Nuclear weapons are intended to create mass destruction.  The main difference 
between a nuclear missile or bomb and a conventional missile or bomb is that the range of the 
nuclear weapon is typically far greater than the conventional.  Ranges may vary depending on 
the size of the weapon.  In any case, hundreds of thousands of lives could be lost from a single 
weapon, along with buildings, vehicles, and even the landscape.  Since most nuclear weapons 
are created with a radioactive substance, an area struck by a weapon would be inaccessible 
due to radiation for months or even years. 
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Historical Occurrences 

Macomb County, along with the rest of the country, has never experienced a nuclear 
attack.  However, misunderstandings and small incidents during and after the Cold War era 
could have led to near disasters.   

On January 13, 2018, an emergency alert was sent out to smartphones in Hawaii saying 
that a ñBALLISTIC MISSILE THREAT INBOUND TO HAWAII. SEEK IMMEDIATE SHELTER. 
THIS IS NOT A DRILL.ò Hawaii residents tuned in to television or radio heard an even more 
threatening message, ñThe U.S. Pacific Command has detected a missile threat to Hawaii. A 
missile may impact on land or sea within minutes. THIS IS NOT A DRILL.ò However, the alert 
had been sent in error during what the Hawaii Emergency Management Agency called a 
ñregular system drill,ò and revoked 38 minutes after it was issued.  At no time, officials said, was 
there any indication that a nuclear attack had been launched on the United States. 

Perhaps the best example of why the threat of nuclear attack cannot be ignored was an 
incident that occurred on January 25, 1995.  The Russians mistakenly believed that the 
launching of a U.S. scientific rocket from Norway might be the start of a nuclear attack.  Not 
certain whether they were under attack or not, Russian President Yeltsin and other Russian 
leaders immediately activated their ñnuclear suitcasesò for the first time in history.  (A nuclear 
suitcase is a portable communications and weapons activation device that allows political 
leaders to launch a nuclear counter attack from any safe location.)  Fortunately, the 
misunderstanding was cleared up a short time later and a response attack was averted.  
However, the incident demonstrated how easily an accidental attack could occur and just how 
vulnerable the United States and the rest of the world still is to nuclear attack ï even in the post-
Cold War era. 

In 1980, a computer malfunction sent a false missile alarm to the North American 
Aerospace Defense Command (NORAD) ï the U.S./Canadian bi-national missile tracking and 
command center.  The error was detected only minutes before the President was to be advised 
that Soviet missiles had been launched against the United States, which could have triggered a 
massive counter-attack.  Fortunately, the error was discovered in time to avert a response that 
could have escalated into all-out war.  It was later determined that someone had mistakenly put 
military exercise tapes into the computer system, which then generated the false alarm.  This 
had been the second such incident at the NORAD in less than a year.  Fortunately, since that 
time, special safeguards have been instituted that separate military exercise data from real 
world data. 

Economic Vulnerability 

Since there has never been a nuclear attack within the country let alone the county, 
historic economic data for this hazard is not available.  It is conceivable, however, to assume 
the impacts would be severe and damage alone would be near billions of dollars. 

Probability of Future Hazards 

Recent events throughout the world have escalated the threat of nuclear attack to high 
levels.  Many countries now possess nuclear, chemical, and biological warfare technology.  
Macomb County has three sites identified (Nuclear Attack Planning Base 1990, FEMA) within its 
borders as being potential nuclear targets.  With the county lying outside of the downtown 
Detroit area and also largely contributing to the automotive world, a nuclear attack would greatly 
devastate the county and even the U.S. economy.  This huge burden on the economy would 
make the metro-Detroit area a very probable target.  Therefore, the threat from this hazard 
poses a great risk to not only the county, but to the United States. 
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2.3.16 Nuclear Power Plant Accidents 

Definition 

An actual or potential release of radioactive material at a commercial nuclear power 
plant or other nuclear facility, in sufficient quantity to constitute a threat to the health and safety 
of the off-site population. 

Location 

Michigan has three active nuclear power reactor units.  These include D.C. Cook 1 & 2 
near Benton Harbor in Berrien County, the Palisades unit near South Haven in Van Buren 
County, and Fermi 2 near Monroe.  The Fermi 2 unit is the closest to Macomb County and is the 
only facility that poses as a threat.  Michigan also has four nuclear testing and research 
facilities.  These include the MI Tech Graphite Moderator Reactor in Houghton County, the Dow 
Reactor in Midland County, the MSU Cyclotron & Reactor in Ingham County, and the U of M 
Cyclotron & Reactor in Washtenaw County.  In 2021, Michigan State University will open a $765 
million nuclear research facility to study rare isotope beams. Michigan also has two 
decommissioned plants: Big Rock Point in Charlevoix County and Enrico Fermi 1 in Monroe 
County.  Please refer to Appendix O for a map of plant locations. 

Hazard Extent 

Though the construction and operation of nuclear power plants are closely monitored 
and regulated by the Nuclear Regulatory Commission (NRC), accidents at these plants are 
considered a possibility and appropriate on-site and off-site emergency planning is conducted.  
An accident could result in the release of potentially dangerous levels of radioactive materials 
into the environment that could affect the health and safety of the public living near the nuclear 
power plant.  A nuclear power plant accident might involve both a release of air borne 
radioactive materials and radioactive contaminate of the environment around the plant.  The 
degree and area of environmental contamination could vary greatly depending on the type and 
amount of radioactivity and weather conditions. 

Historical Occurrences 

Fortunately, Macomb County does not have a nuclear power plant within its borders.  A 
commercial nuclear power plant operating nearby (the Enrico Fermi plant near Monroe), has 
had one ñminorò incident in its existence in 1966 when a small accident required the shutdown 
of the Fermi 1 facility for four years.  No radioactive release of any kind was registered in this 
incident.  However, the potential for disaster still exists and the following historical incidents 
reinforce why preparedness is essential. 

On March 11, 2011, the Fukushima Daiichi nuclear disaster occurred after a magnitude 
9.0 earthquake followed by a devastating tsunami. On detecting the earthquake, the active 
reactors automatically shut down their fission reactions. Because of the reactor trips and other 
grid problems, the electricity supply failed, and the reactors' emergency diesel generators 
automatically started. Critically, they were powering the pumps that circulated coolant through 
the reactors' cores to remove decay heat. The earthquake generated a 14-meter-high tsunami 
(46 feet) that swept over the plant's seawall and flooded the plant's lower grounds around the 
Units 1ï4 reactor buildings with sea water, filling the basements and knocking out the 
emergency generators.] The resultant loss-of-coolant accidents led to three nuclear meltdowns, 
three hydrogen explosions, and the release of radioactive contamination in Units 1, 2 and 3 
between March 12 and 15. The spent fuel pool of previously shutdown Reactor 4 increased in 
temperature on March15 due to decay heat from newly-added spent fuel rods; but did not boil 



Macomb County 
Hazard Mitigation Plan  2020-2025 

 64 Macomb County OEM 

down sufficiently to expose the fuel. In the days after the accident, radiation released to the 
atmosphere forced the government to declare an ever larger evacuation zone around the plant, 
culminating in an evacuation zone with a 20-kilometer (12.4 miles) radius. Some 154,000 
residents evacuated from the communities surrounding the plant due to the rising off-site levels 
of ambient ionizing radiation caused by airborne radioactive contamination from the damaged 
reactors. The disaster was the most severe nuclear accident since the April 26, 1986 Chernobyl 
disaster and the only other disaster to be given the Level 7 event classification of the 
International Nuclear Event Scale.  

On April 26, 1986 a Soviet nuclear reactor at Chernobyl, Ukraine exploded while 
conducting experimental testing.  This explosion, and the ensuring fire in the graphite core of 
the reactor, released radioactive debris into the upper atmosphere where wind currents 
dispersed it around the world.  Other radioactive material was deposited in areas around the 
plant site, contaminating the land and food.  Exposure to high levels of radiation on-site 
immediately killed 32 plant workers and firefighters.  The World Health Organization and other 
public health agencies are still studying the effects of the accident on public health in the 
Ukraine and adjacent areas. 

The long-term impacts of this accident are continuing today.  The 30-square-kilometer 
(11.6 square miles) area around the plant is heavily contaminated with radioactive material to 
the extent that many of the 4.9 million people that previously resided there have not been 
permitted to return to their homes.  Soil contamination does not allow the consumption of crops 
grown in these areas.  Because residents consumed contaminated crops and milk, studies have 
indicated significant increases in childhood thyroid cancer in the region around the plant.  One 
of the major lessons learned from this accident is the need for early impoundment of suspected 
food and milk that may have been contaminated.  The EPA has revised its guidelines for 
environmental monitoring in affected areas as a result of the Chernobyl experience. 

While an event of this nature is not physically possible at a U.S. reactor due to 
differences in reactor design and safety systems (for example, the Chernobyl reactor did not 
have a containment building), the event did impact U.S. emergency planning regulations.  
Lessons learned from this accident have been incorporated into federal guidance (e.g. EPA 400 
Ingestion Pathway Protective Action Guidance). Additional emphasis has been placed on the 
ingestion pathway during nuclear power plant emergency exercises. 

On March 28, 1979 the most serious nuclear reactor accident ever to occur at a 
commercial power plant in the United States occurred at the Three Mile Island nuclear power 
plant near Harrisburg, Pennsylvania.  This incident resulted from a plant malfunction combined 
with operator override of automatic safety systems. These errors resulted in a partial meltdown 
of the reactor core.  Utility, state and local personnel implemented response plans to protect the 
public in the area around the plant, while on site efforts were undertaken to cool the reactor and 
eliminate any possible release of radioactive material.  While this accident resulted in no off-site 
health consequences, it had a major impact on emergency planning regulations in the United 
States. 

Following the accident, new federal regulations were written to mandate specific 
activities by both on-site and off-site emergency response organizations.  These more stringent 
federal regulations aimed at improving emergency planning efforts at nuclear power plants and 
providing for additional plant safety systems.  Among the new regulations was NUREG 0654, 
which forms the basis for state and local government planning, training and emergency 
exercises.  The EPA also issued new guidance on environmental monitoring and protective 
actions. 
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Economic Vulnerability 

There have been no reactor or power plant accidents in or around Macomb County.  
Therefore, there is no historic data available regarding this hazard.  It can be assumed that the 
immediate areas around a nuclear plant would suffer damages in the millions of dollars.  There 
would be considerable damage also resulting from public health issues stemming from radiation 
and after effects. 

Probability of Future Hazards 

The closest nuclear power plant to Macomb County is the Enrico Fermi 2 plant in 
Monroe County, which is located approximately 35 miles from the Countyôs southwest border.  
This plant has never had an incident in its existence.  Strict regulations at nuclear facilities have 
drastically reduced the potential for incidents.  However, should a catastrophic event occur, 
Macomb County would be effected by it.  The historical records and strict regulations lend this 
hazard to be of a very low probability.  It should also be noted that the other plants located on 
the west side of the state could also pose some risk.  Should an incident occur at one of these 
plants, the winds coming from the west could carry toxic and radioactive fumes, smoke, and 
debris for miles.  This contamination could reach the county or somehow affect surrounding 
areas or natural resource supplies such as rivers and streams and contaminate and pollute the 
region.
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2.3.17 Oil and Gas Well Accidents 

Definition 

An uncontrolled release of oil or natural gas, or the poisonous by-product hydrogen 
sulfide, from production wells. 

Location 

Oil and natural gas are produced from fields scattered across 63 counties in the Lower 
Peninsula.  Many oil and natural gas wells exist throughout Macomb County.  In addition, there 
are also many storage and disposal sites for the resources as well.  Underground gas storage 
fields in Macomb County are located in Lenox, Richmond, Ray, and Washington Townships. 
The detailed map in Appendix P shows locations of wells, pipelines, and other important natural 
resource information. 

Hazard Extent 

The petroleum and natural gas industry is highly regulated and has a fine safety record, 
but the threat of accidental releases, fires and explosions still exists.  In addition to these 
hazards, many of Macomb County's oil and gas wells contain extremely poisonous hydrogen 
sulfide (H2S) gas.  Hydrogen sulfide is a naturally occurring gas mixed with natural gas or 
dissolved in the oil or brine and released upon exposure to atmospheric conditions. 

Within humans, small concentrations can cause coughing, nausea, severe headaches, 
irritation of mucous membranes, vertigo, and loss of consciousness.  Hydrogen sulfide forms 
explosive mixtures with air at temperatures of 500 degrees Fahrenheit or above, and is 
dangerously reactive with powerful oxidizing materials.  Hydrogen sulfide can also cause the 
failure of high-strength steels and other metals.  In addition, accidents at these wells can cause 
serious environmental damages, especially to an ecosystem. 

 

Physiological Response to H2S 

10 ppm Beginning eye irritation 

50-100 ppm Slight conjunctivitis and respiratory tract irritation after 1 hour exposure 

100 ppm Coughing, eye irritation, loss of sense of smell after 2-15 minutes.  Altered 
respiration, pain in the eyes and drowsiness after 15-30 minutes followed by 
throat irritation after 1 hour.  Several hours of exposure results in gradual 
increase in severity of these symptoms and death may occur within the next 
48 hours. 

200-300 ppm Marked conjunctivitis and respiratory tract irritation after 1 hour of exposure. 

500-700 ppm Loss of consciousness and possibly death in 30 minutes to 1 hour. 

700-1000 ppm Rapid unconsciousness, cessation of respiration and death. 

1000-2000 
ppm 

Unconsciousness at once, with early cessation of respiration and death 
in a few minutes.  Death may occur even if the individual is removed to 
fresh air at once. 

Source:  American National Standards Institute, Standard: 237.2-1972 
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Historical Occurrences 

To date, Macomb County has been fortunate not to have an oil or natural gas well 
accident that resulted in loss of life or significant property damage. However, several recent, 
significant oil and natural gas well accidents have occurred that required an emergency 
response by the drilling company and state and local officials have occurred in Michigan and the 
United States.  

The largest oil spill in United States waters occurred on April 20, 2010 when Deepwater 
Horizon, an ultra-deepwater, dynamically positioned, semi-submersible offshore drilling rig 
owned by Transocean, was drilling at the Macondo Prospect.  A blowout caused an explosion 
on the rig that killed 11 crewmen and ignited a fireball visible from 40 miles away. The fire was 
inextinguishable and, two days later on April 22, the Horizon sank, leaving the well gushing at 
the seabed. The resultant oil spill continued until July 15 when it was closed by a cap. Relief 
wells were used to permanently seal the well, which was declared "effectively dead" on 
September 19, 2010. 

On February 3, 1994 an explosion and fire occurred when a pipe released under 
pressure at an American Oil Company (AMOCO) production facility in Ogemaw County.  One 
service company employee was killed and another employee was injured.  The situation was 
immediately brought under control with no additional injuries, damage, or threat to public safety. 

On June 15, 1993 a natural gas explosion occurred at a Michigan Consolidated Gas 
Company (MICHCON) underground storage facility in Columbus Township, St. Clair County.  
One worker was injured in the explosion, two vehicles were burned, and several homes in the 
immediate vicinity of the facility were evacuated. 

On January 9, 1989 a natural gas well blew out in Au Gres Township, Arenac County.  
Although there was no fire, methane, butane, and hydrogen sulfide leaked from the wellhead.  
The surrounding area was evacuated while attempts were made to seal the leak with mud and 
concrete and replace the wellhead.  On January 11, a new valve was successfully installed and 
the community resumed its normal activities. 

Economic Vulnerability 

There has never been a significant incident regarding this hazard in Macomb County.  
Therefore, no further economic investigation is recommended at this point. 

Probability of Future Hazards 

Macomb County has several oil and gas wells located within its borders.  Production in 
the county of these natural resources has decreased in recent years.  This fact coupled with the 
fact that no major incidents have occurred in the countyôs history, supports the claim that the 
probability for a major incident would be low.   
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2.3.18 Petroleum and Natural Gas Pipelines 

Definition 

An uncontrolled release of petroleum or natural gas, or the poisonous by-product 
hydrogen sulfide, from a pipeline. 

This hazard is very closely related to Oil and Natural Gas Well Accidents.  The pipeline 
hazard deals mainly with the transport of these natural resources and the potential problems 
that have and can arise. 

Location 

Macomb County is both a major consumer and producer of natural gas and petroleum 
products.  Vast quantities of petroleum and natural gas are extracted from, transported through, 
and stored in the county, making many areas vulnerable to petroleum and natural gas 
emergencies.  Macomb County's gas and petroleum networks are highly developed and 
extensive, representing every sector of the two industries, from wells and production facilities, to 
cross-country transmission pipelines that bring the products to market, to storage facilities, and 
finally to local distribution systems.  The maps in Appendix Q show the major pipelines 
traversing through the state and Macomb County. 

Hazard Extent 

Several major petroleum and natural gas pipelines traverse Macomb County.  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 
are caused by third party damage to the pipeline, often due to construction or some other 
activity that involves trenching or digging operations.  In addition to these hazards, there is the 
danger of hydrogen sulfide (H2S) release.  This is the same potential problem that exists in the 
Oil and Gas Well hazards mentioned earlier.  Please refer back to the Oil and Gas Accidents 
section for a more detailed report on the dangers of hydrogen sulfide. 

Historical Occurrences 

Petroleum and natural gas pipeline accidents occur with some regularity, but they 
usually have a limited impact and are quickly and adequately handled by pipeline company 
emergency crews and local and state responders.  While it is true that Macomb County has 
been free of catastrophic pipeline accidents, the possibility is always there for a significant 
accident to occur.  The following are some accounts of petroleum and natural gas pipelines in 
and around Macomb County. 

The most current event occurred on January 30, 2019.  A still-unknown ñabnormalityò set 
off an alarm within Plant 3 of the Consumerôs Energy Ray Compressor Station, a Macomb 
County facility that has the capacity to distribute 64 percent of the companyôs natural gas and 
was expected to distribute between 45 and 50 percent that day.  The alarm triggered a ñfiregateò 
that released natural gas outside. But instead of dissipating as it should have, the gas ñhungò 
until the wind blew it over other equipment where the plume ignited all the way back to the 
stack.  The plant operators followed protocol and initiated a firegate release at Plant 2, which 
also ignited.  Plant 1 was firegated last, but the gas released from that site did not ignite.  
However, by the time the fire was extinguished around 3 p.m. that day, many of the valves and 
pipes in Plant 1 had frozen because of the water contained in dehydration equipment used to 
pull liquid from the stored natural gas. The frozen equipment delayed operations at the plant 
further.  Consumerôs Energy was able to restore operations late into the night which allowed for 
gas delivery operations to be maintained. 
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An apparent natural gas explosion destroyed a portion of a plastics factory in Warren on 
March 18, 2001.  Fortunately, the building was empty at the time of the explosion, which 
collapsed the roof and blew out parts of the wall at the loading dock, causing significant 
damage. 

On the morning of June 7, 2000 a Wolverine Pipeline Company gasoline pipeline 
ruptured in Jackson Countyôs Blackman Township, releasing 75,000 gallons of gasoline into the 
environment and forcing the evacuation of more than 500 homes in a one square mile area 
around the spill.  The leak was detected when a drop in pressure was recorded at a metering 
station along the 80-mile pipeline that runs through Blackman Township from Joliet, Illinois to 
Detroit.  The spill caused significant environmental and public safety problems and shut down 
30% of the stateôs gasoline supplies for nine days.  (The pipeline carries approximately seven 
million gallons of gasoline per day.)  Most of the evacuees were allowed to return to their homes 
within five days of the accident.  Wolverine Pipeline Company has expended in excess of $10 
million, to date, in response to this pipeline accident. 

On May 20, 1992 a natural gas explosion occurred in a two-story commercial building in 
Rochester, in Oakland County, killing one person and injuring 17 others.  Estimated property 
damage was nearly $1 million.  The explosion occurred when the gas service line to the building 
was damaged during excavation in the sidewalk.  The service line separated under the sidewalk 
and gas migrated into the building, where it was ignited by an unknown source, causing the 
explosion. 

Economic Vulnerability 

Although the county has not experience a major event regarding this hazard, the 
historical occurrences in other areas of Michigan have demonstrated that the potential costs can 
reach into the millions of dollars. 

Probability of Future Hazards 

Several pipelines travel throughout Macomb County.  There has never been a history of 
large, catastrophic accidents in the county, but incidents have occurred.  These types of 
accidents, if not controlled properly, can create a very unstable environment and pose as a very 
dangerous threat.  With continued industrial and residential development placing more and 
more demand on these pipelines and ground being re-disturbed near them due to the additional 
development, this hazard will continue to pose as a significant and very probable event. 
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2.3.19 Public Health Emergencies 

Definition 

A widespread and/or severe epidemic, incident of contamination or other situation that 
presents a danger to or otherwise negatively impacts the general health and well-being of the 
public. 

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. 

Location 

There is no specific location where a public health emergency could be limited.  A public 
health emergency can occur in any region of the county at any time.  Certainly some 
emergencies may be more localized due to their nature.  For instance, mosquito borne illnesses 
could occur anywhere, but there may be a much higher likelihood in an area near water where 
the mosquito population would be much larger. 

Hazard Extent 

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

Perhaps the greatest emerging public health hazard would be the intentional release of a 
radiological, chemical or biological agent 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.  Fortunately, to date, Macomb County has not yet 
experienced such a release aimed at mass destruction. 

Historical Occurrences 

Macomb County is fortunate in that it has an excellent public health system and a 
professional management team that constantly monitors the threats that could lead to a 
widespread or significant public health emergency.  However, even the best monitoring and 
surveillance programs cannot always prevent such incidents from occurring. 

A constant occurrence in the county has been the threat of a Pandemic Flu Event.  From 
October 2009 to the current 2018 season, Michigan has averaged 5,200 reported confirmed 
cases of a flu strain annually.   

Starting in 2017 to the present, Macomb County and the State of Michigan as well as the 
Nation, is experiencing an Opiate Crisis.  In 2017, the U. S. Department of Health and Human 
Services declared a National Public Health Emergency due to the Opiate Crisis.  In Michigan, 
2,356 deaths were attributed to Opiate overdoses in 2016, more than auto accident deaths for 
that year.  Macomb County recorded 318 deaths for that same time period. 

Starting in 2016 to August of 2018, the County has been monitoring a Hepatitis A Virus 
event that has spread across the State of Michigan with a reported 820 cases statewide to date.  
Macomb County has the Stateôs largest number of cases with 235 reported as of August, 2018. 
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In 2014-15, Macomb County experienced an Ebola scare, which was also experienced 
by several other U.S. States related to Ebola victims being brought to the United States for 
treatment.  Although the risk of an Ebola outbreak in Michigan was very low, state and county 
partners worked to prepare and prevent this from happening.  A single ñpossibleò case was 
reported for Macomb County, but that never proved to be a positive event. 

In 1977, the worst outbreak of botulism in U.S. history was linked to home canned 
jalapeno peppers served by an Oakland County restaurant.  (Botulism is caused by a bacterium 
that grows from spores in an atmosphere without oxygen.  Improperly canned foods are a 
primary source of the botulism bacterium.  Botulism attacks the neuromuscular system and is 
one of the most dreaded of food poisoning agents, with a high mortality rate.)  The restaurant 
used 200 jars of home canned peppers because a crop failure the preceding winter had created 
a shortage of commercially prepared peppers.  Fifty-nine (59) restaurant patrons reportedly fell 
ill from the botulism poisoning, though no one died.  Many of those affected required intensive 
care level treatment and horse serum botulism antitoxin.  (Note:  The supply of horse serum 
botulism antitoxin is limited, and it must be transported to a hospital in need of it from regional 
depots.  Because the amount of toxin required to paralyze a person is so low, the potential for a 
very large botulism outbreak always exists.) 

One of Michiganôs most serious statewide public health emergencies occurred in 1973 
when a chemical company inadvertently sent bags of a fire retardant containing polybrominate 
biphenyl (PBB), a highly toxic chemical, along with a shipment of livestock feed supplement to 
Michigan Farm Bureau Services.  After being mixed with the livestock feed, the contaminated 
mixture was distributed statewide for use by farmers in feeding livestock herds.  The result was 
an environmental and public health disaster of unprecedented magnitude in Michigan.  
Thousands of cattle and other animals died from the poisoning and serious questions were 
raised regarding the long-term effects of this contamination on all Michigan residents.  The 
exposed populations continue to be followed, although studies to date have not shown any 
serious health consequences from that exposure. 

Economic Vulnerability 

A large-scale public health event could have a large economic impact resulting mainly 
from health care issues.  Lost work or production from numerous employees being ill, medical 
expenses, loss of customers and business would be the primary reasons for economic loss.  
Since there has never been a case of large scale public health in the county in recent years, the 
actual dollar amounts resulting from this hazard are not available. 

Probability of Future Hazards 

Although the county has never experienced a total countywide outbreak of any kind, the 
potential for serious illness is still very much an issue.  Illnesses can stem from chemical 
ingestion from hazardous materials, disease, and bacteria.  Highly populated areas such as 
Macomb County are especially susceptible due to the many ways in which illness can be 
spread.  Introduction of exotic animals, improper food storage, shipping incidents are only some 
of the means that would result in a public health emergency. 
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2.3.20  Riverine Flooding 

Definition 

The overflowing of rivers, streams, drains, and lakes due to excessive rainfall, rapid 
snowmelt or ice-melt. 

Development has increased the potential for serious flooding because rainfall that used 
to soak into the ground or take several days to reach a river or stream via a natural drainage 
basin now quickly runs off streets, parking lots, and rooftops, and through man-made channels 
and pipes.  Oftentimes, flooding may not necessarily be directly attributable to a river, stream or 
lake overflowing its banks. Rather, it may simply be the combination of excessive rainfall and/or 
snowmelt, saturated ground, and inadequate drainage.  Flooding also occurs due to combined 
storm and sanitary sewers that cannot handle the tremendous flow of water that often 
accompanies storm events. 

Location 

Flood prone areas are found throughout the county, as every lake, river, stream and 
county drain has a floodplain.  The type of development that exists within the floodplain will 
determine whether or not flooding will cause damage.  All of the sixty three watersheds in the 
state experience flooding and the Clinton River watershed is among the top twelve that have 
experienced the most extensive problems.  The 100-year flood prone areas in Macomb County 
are shown on the map in Appendix K. 

Hazard Extent 

Floods can damage or destroy public and private property, disable utilities, make roads 
and bridges impassable, destroy crops and agricultural lands, cause disruption to emergency 
services, and result in fatalities.  People may be stranded in their homes for several days 
without power or heat, or they may be unable to reach their homes at all.  Long-term collateral 
dangers include the outbreak of disease, widespread animal death, and broken sewer lines 
causing water supply pollution, downed power lines, broken gas lines, fires, and the release of 
hazardous materials. 

 The flooding is not restricted to the main branches of these rivers.  Most riverine flooding 
occurs in early spring and is the result of excessive rainfall and/or the combination of rainfall and 
snowmelt.  Ice jams also cause flooding in winter and early spring.  Severe thunderstorms may 
cause flooding during the summer or fall, although these are normally localized and have more 
impact on watercourses with smaller drainage areas.  The water, with no place to go, will find 
the lowest elevations, areas that are often not in a floodplain.  That type of flooding is becoming 
increasingly prevalent in Macomb County, as development outstrips the ability of the drainage 
infrastructure to properly carry and disburse the water flow.  Typically, the result is water 
backing into basements, which damages mechanical systems and can create serious public 
health and safety concerns.  In Macomb County, the communities of Harrison Township, St. 
Clair Shores, Fraser, Clinton Twp., Chesterfield Township, Macomb Township, Roseville, 
Eastpointe, and Mt. Clemens have often experienced this type of problem. 

Macomb County is ranked number four of all Michigan counties in flood insurance 
policies.  Harrison Township (3) and Chesterfield Township (7) are in the top ten of Michigan 
communities in flood insurance policies.   
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Historical Occurrences 

The most recent flooding event occurred in July and August of 2016 following record 
rainfalls in Mount Clemens and Sterling Heights causing the Clinton River to crest and caused 
minor flooding events in both those communities.  

 In August of 2014 following a historic rainfall on 8/11/2014, Macomb, Oakland and 
Wayne Counties were affected by a severe flood event.  Macomb County communities, 
primarily south of M-59 experienced the brunt of this storm and ensuing flooding.  Local 
emergency declarations were made and a request to the Governor of the State of Michigan for a 
State declaration was also made and granted.  A Presidential Disaster was also requested and 
granted for this flood event.  An estimated $300 million in public and private losses for Macomb 
County was recorded. 

Another major event for the County began in late May of 2004.  Rainfall began on May 
20th and continued through May 24th.  Macomb County was one of the most severely affected by 
the rain and numerous areas were flooded.  At one point the Clinton River North Branch swelled 
to a record 20.3 feet before subsiding again.  The County incurred $9 million in road and bridge 
damage alone and another $6 million in property damages.  The Governor declared a ñState of 
Disasterò for twenty four counties including Macomb.  Nearly 500 homes and over 20 
businesses were damaged by floodwaters.   

Flooding is a frequently occurring hazard.  Some recent past instances of flooding in 
Macomb County are listed below: 

¶ Flood events were registered in Romeo on September 14, 2008 and in Warren on     
September 13, 2008.  Both events were from sudden downbursts and caused very 
minor damage or inconveniences to those communities. 

¶ A Flash Flood occurred in Chesterfield on March 27, 2007, again causing minor 
damages to a small area of the Township. 

¶ A Flash Flood occurred countywide on July 16, 2005 due to a quick moving storm.  
The damages did not exceed $100K countywide. 

¶ In February 1998, an early winter thaw coupled with an unusually high rainfall 
caused numerous communities to experience flooded homes and waterways. 

¶ In 1997, unusually high water levels in Lake St. Clair resulted in the initiative ñFlood 
Fight 1997.ò 

¶ August 1995, major flooding due to heavy rains totally submerged cars on local 
freeways. 

¶ January 1993, early thaw due to unusually warm weather coupled with heavy rains 
created major flooding problems. 

¶ February 1986, a Governorôs Declaration was issued due to flooding of the Great 
Lakes and Lake St. Clair. 

Economic Vulnerability 

The economic loss from flood events in Macomb County is quite extensive.  Property 
damage is the primary source of loss for this particular hazard, but corollary effects, such as lost 
business are also felt.  Some sections of this plan discuss more specific areas of potential and 
historical property damage at risk from flooding.  According to the NCDC web site, Macomb 
County has suffered over $100 million in property damage from floods in the last ten years. 
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Probability of Future Hazards 

Flooding in Macomb County has occurred on a regular basis.  Current NFIP mapping 
indicates many areas in Macomb County have at least a 1% annual chance of flooding.  As 
development continues, watersheds are being altered and run-off water is reaching streams and 
rivers much faster than in the past.  This surge of run-off is leading to overflowing of banks 
during major rain events and causing considerable damage to homes, property, and 
businesses.  Since the development trend is constantly increasing, and river and floodplain 
areas will always exist, efforts must be made to reach a stable balance between population and 
controlling drainage.
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2.3.21 Severe Wind 

Definition 

Non-tornadic winds of 58 miles per hour or greater. 

Location 

Typically severe winds are spawned by thunderstorms or the right blend of humid and 
cool air masses moving across the state.  Since the mixture of these air masses occurs on such 
a large scale, windstorms cannon be solely associated with one county or community.  Usually, 
several counties are affected by a windstorm.  Some of the more violent wind events have 
occurred in the summer months where humid air is more common.  However, the state has 
experience late fall and sometimes winter high wind events.  Therefore, all of Macomb County is 
susceptible to a severe windstorm at any time of the year. 

Hazard Extent 

During the period 2005 through 2013, the National Oceanic and Atmospheric 
Administration's National Climatic Data Service reports a total of 13 severe wind incidents in 
Macomb County.  Of these events, 7 were part of thunderstorm activity that took place, typically 
but not always, during the summer months.  Winds reported ranged from 43 to 65 knots in 
speed.  While only eight of the twenty seven communities in Macomb County were singled out 
in the 13 incidents, these incidents usually involved the entire Macomb County area.  In 
addition, Mt Clemens, Romeo, St Clair Shores, Sterling Heights, and Utica are all communities 
that have each experienced nine or more severe wind incidents over the past ten years. 

Strong winds have the potential to cause severe damage to building structures, 
automobiles, topple or uproot trees, send objects into projectile flight, destroy crops, and injure 
people.  Windstorms often cause downed power lines and widespread power outages, disable 
traffic signals creating major traffic problems, and result in falling tree limbs, awnings, and other 
large objects that can result in injuries and deaths. 

Historical Occurrences 

Macomb County has certainly experienced numerous storms involving dangerous winds.  
The most recent events occurred on October 15, 2017 and just prior to that event on July 7, 
2017.  Both events caused power outages and minor property damage. 

On January 19, 2013 a storm with high winds caused 1.5 million dollars in property 
damages in Macomb County and more than 120,000 DTE customers in SE Michigan lost power 
for a period exceeding one week.  According to NOAA, Macomb County has experienced 20 
High-Wind events associated with thunderstorm activity since 2014. 

On July 4th, 2012, a severe wind event resulted in more than 1/3 of the countyôs 
residents being without power for more than seven days.  In June 2009, a strong low pressure 
system moved across Lower Michigan producing gusts ranging from 59 to 65 knots.  An 
estimated 75,000 customers in Southeast Michigan lost power and the region experienced an 
estimated total of less than $10 million property damage. 

On June 8, 2008, severe thunderstorms once again produced heavy winds gusting 
between 55 and 61 knots which resulted in an estimated $300,000 in local damages. 

A December 23, 2007 winter storm with high winds up to 50 knots caused $35,000 in 
local damages.  A lesser storm occurred earlier that year on April 16th that caused more than 
$30,000 in damages. 
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Three high wind events in 2005 occurred causing more than $11.4 million in damages 
impacted the Macomb County area as well as adjoining counties in S.E. Michigan. 

On July 21, 1998, severe thunderstorms passed through the metro-Detroit area, 
producing strong winds that killed three persons, damaged or destroyed nearly 200 homes, and 
downed trees and power lines.  Wind speeds were estimated at 70-80 miles per hour, roughly 
equivalent to a weak hurricane.  The storms affected thirty four jurisdictions in Wayne County, 
and five jurisdictions in Macomb County.  Over 430,000 electrical customers were left without 
power.  Total storm-related public damage was in excess of $6.8M.  A Presidential Major 
Disaster Declaration was granted for the two counties, providing both public and hazard 
mitigation assistance to affected local jurisdictions. 

During the afternoon and evening hours of May 9, 2000, an outbreak of severe 
thunderstorms (with winds gusting to 70 miles per hour) struck southeast Michigan, causing 
considerable damage across the region. In Monroe County, dozens of trees were downed and a 
150-year old historic railroad depot was destroyed.  Some communities were without power for 
up to a week.  All totaled the storms left more than 200,000 electrical customers without power, 
injured at least six persons, and caused several million dollars in property damage. 

Amazingly, with all the widespread damage throughout the region, Macomb County only 
had minor incidents or damages to report.  The extent of the damages suffered by Macomb 
County was limited to downed power lines and fallen tree branches.  Although the county 
escaped this particular storm without suffering major damage, the evidence of the other 
counties is clear that this hazard can be extremely dangerous and costly. 

Economic Vulnerability 

The 12 incidents reported in National Climatic and Data Center's database between 
2005 and 2010 resulted in a total of $12.1 million in property damages across Macomb County.  
Minor property damage was documented for all of these 12 events.  Consequently, economic 
vulnerability is difficult to predict from event to event.  Nevertheless, the potential always exists 
for property damage, injuries, and loss of life as a result of severe winds.  All of Macomb County 
is subject to this hazard and its economic vulnerability to major incidents is high. 

Probability of Future Hazards 

Severe winds are a naturally occurring hazard with a long documented history in 
Macomb County and its communities.  Macomb County is situated in an area that is subject to 
drastically changing weather patterns, and severe winds occur as a result of these patterns. 
While there are methods for mitigating against severe winds to limit the damage they can cause, 
severe winds cannot be prevented or eliminated.  The probability of future hazards is extremely 
high, estimated average of occurrence is three to five times a year. 
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2.3.22 Shoreline Flooding and Erosion 

Definition 

The flooding and erosion of shoreline areas caused by high Great Lakes water levels, 
storm surges, or winds. 

Shoreline flooding and erosion, as natural processes, occur at normal and even low lake 
water levels.  However, during periods of high water, flooding and erosion are more frequent.  In 
addition to natural causes of water level fluctuation, there are three man-made factors that can 
also affect water levels to some degree:  

1)  Diversion of water for power generation, municipal water supply, and navigation. 

2)  Regulation of water levels via dams and other control structures. 

3)  Dredging of connecting waterways for navigation purposes. 

Although these man-made factors do impact water levels, natural factors such as 
precipitation, evaporation and winds have a far greater overall impact.  The vast majority of 
shoreline flooding and erosion that occurs along the Great Lakes and Lake St. Clair is caused 
by natural factors. 

Note:  Macomb County is not bordered by any of the 5 Great Lakes.  Lake St. Clair, 
however, is fed by Lake Huron and in turn, drains to Lake Erie.  Therefore, impacts to Great 
Lakes water levels have a direct impact and correlation to Lake St. Clair. 

Location 

Michigan has over 3,200 miles of coastline (the longest freshwater coastline in the world) 
that is home to more than 4.4 million people.  Generally, low-lying lands along the coastline, 
such as the city of St. Clair Shores, New Baltimore, Harrison and Chesterfield Townships, are 
prone to shoreline flooding during both high and low lake water periods.  The Michigan 
Department of Natural Resources and Environment estimates that approximately 10% of 
Michigan's Great Lakes shoreline (30 counties encompassing greater than 45,000 acres) is 
flood-prone. 

Hazard Extent 

Shoreline flooding can cause serious damage to homes and businesses, roads, water, 
and wastewater treatment facilities, and other structures in coastal communities.  Part 323 of 
the Natural Resources and Environmental Protection Act is designed to provide protection to 
Michigan's Great Lakes shoreline.  While these fragile and dynamic shorelines are desirable 
vacation and recreational areas, they also present inherent hazards to development and are 
vulnerable to the development that it often brings.  Part 323 gives the MDNR&E responsibility to 
identify hazardous and fragile coastal areas and establish regulations designed to minimize the 
impact of development on these areas, and to minimize the hazard facing development.  Part 
323 identifies three shoreline areas:  

1)  High-risk erosion areas, those shorelines identified as receding at an average 
long-term rate of one foot per year 

2)  Flood risk areas, those coastal areas that are vulnerable to Great Lakes flooding 

3) Environmental areas, those coastal areas necessary for the preservation and 
maintenance of fish and wildlife 
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Historical Occurrences 

In nearly every decade, high water levels on the Great Lakes have caused significant 
damage and impact to Macomb County's coastal communities.  The most recent high water 
period began in 2017 and is currently affecting Macomb County, resulted by the Great Lakes 
being at record levels.  Since the 2005 recording, Macomb County has not experienced any 
recorded moderate or major shore line flooding event until the events of 2019 which are 
currently being experienced at the time of this Plan review. 

Prior to the 2005 event, the record-high lake levels in 1985-86 culminated in a 
Governorôs disaster declaration for 17 shoreline counties.  The U.S. Army Corps of Engineers 
(USACE) implemented its Advance Measures Program, and the State of Michigan implemented 
three unique shoreline flooding and erosion mitigation programs aimed at reducing future flood 
impacts on shoreline communities and homeowners. 

The Advance Measures Program allowed for the USACE to provide ñself-helpò materials 
(i.e. ï sandbags, sand, and plastic sheeting), at 100% federal cost, to participating units of 
government for use in direct pre-flood mitigation activities.  USACE could also provide 
assistance with permanent construction projects designed to mitigate potential flood damages.  
The agreement stipulated a 75% federal and 25% local cost basis, the jurisdiction must furnish 
all land, easements and rights-of-way, agree to operate and maintain the project for 25 years, 
and provide interior drainage. 

The State administered programs (established only for the ó85-ô86 high water period and 
have since been closed out), included the Shoreline Community Protection Program, the 
Emergency Home Moving Program, and the Emergency Flood Protection Program.  The 
Shoreline Community Protection Program provided grants for 85% of damage prevention 
project costs.  Four hundred and seventy-one (471) grants were awarded, totaling 
approximately $4.2 million.  The remaining two were interest rate buy-down programs.  The 
programs provided a lump sum payment equaling 3% of the interest rate of the secured loan 
amount for the projects to move houses away from the eroding bluff line or elevate homes in 
flood prone areas.  From 1986 to 1988, a total of $2 million was made available to interested 
homeowners.  A total of 72 structures were relocated under the program, and 43 were elevated. 

Economic Vulnerability 

The rivers running through the county all drain to Lake St. Clair.  Often times flooding 
experienced from the rivers also leads to the shoreline areas being flooded.  These damages 
are often grouped with that of river flooding. 

Probability of Future Hazards 

Due to the Great Lake level cycle, it is expected that for every 10 to 20 years, flood 
issues become a concern to the local jurisdictions.  Shoreline flooding also poses a relatively 
high risk along with river flooding.  Numerous communities in Macomb County exist on the 
western coast of Lake St. Clair.  When lake levels are high or when a major rain event occurs, 
the regions along the lake are very susceptible to flooding.  This hazard is likely to occur 
relatively often and has the potential to impact a large number of people due to the 
attractiveness of lakefront property.  The current 2019 lake levels are at the record high level 
average at this reporting time (July 2019) but is expected to abate as the year progresses into 
the winter months, as was reported by the USACE (June 2019).
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2.3.23 Snowstorms 

Definition 

A period of rapid accumulation of snow often accompanied by high winds, cold 
temperatures, and low visibility. 

Blizzards are the most dramatic and perilous of all snowstorms, characterized by low 
temperatures and strong winds (35+ miles per hour) bearing enormous amounts of snow.  Most 
of the snow accompanying a blizzard is in the form of fine, powdery particles that are wind-
blown in such great quantities that, at times, visibility is reduced to only a few feet. 

Location 

As a result of being near the Great Lakes, Macomb County experiences large 
differences in snowfall in relatively short distances. The annual mean accumulation for Macomb 
County is 40.2 inches of snow. The highest accumulations are in the northern and western parts 
of the Macomb County due to the higher elevation in Washington and Bruce Townships.  All 
regions of the county, however, are subject to heavy snowfall. 

Hazard Extent 

Blizzards have the potential to result in property damage and loss of life. Just the cost of 
clearing the snow can be enormous.  When roads become treacherous or impassable due to 
accumulating snow, the impacts tend to fall greatest on the economy.  People cannot make it to 
the workplace, businesses suffer fewer customers because many people remain home, and 
airline flights may become grounded.  When schools close and children have to remain home, 
many parents must also remain home, regardless of if they can make it to work or not, to watch 
their children.  When power lines or other utilities fail, workers often have to work around the 
clock to repair them. 

Historical Occurrences 

Macomb County has suffered regularly from severe winter storms and blizzards.  The 
following are just some of the accounts of severe snowstorms in and around Macomb County.  
The 2013-2014 Snow Season for Macomb County was ranked as the snowiest season on 
record with a recorded 94 inches.  The 2017-2018 season registered as the 6th snowiest season 
for Macomb County with a snowfall amount of 61 inches. 

A storm system passed across the northern Ohio Valley on April 7, 2003.  This produced 
an area of snowfall across the Metro Detroit region.  The heaviest snow fell across Oakland and 
Macomb counties, where snowfall of 5 to 7 inches was measured.  The rest of the Detroit area 
received four inches or less.  Some of the highest snowfall totals include 6.5 inches in Royal 
Oak (Oakland County), 6.5 inches in Troy (Oakland County), and 6.2 inches in Richmond 
(Macomb County). Although the NCDC did not document property damage for this storm, the 
snowfall led to dozens of traffic accident across the metro area and exacerbated the cleanup 
efforts from an earlier ice storm in Oakland and Macomb counties. 

A low-pressure system developed in the Ohio River Valley during the early morning 
hours on February 26, 2002.  This low-pressure system moved across central Ohio and into 
eastern Ontario on the 26th.  Snow fell on the backside of this storm system, affecting most of 
southeastern Michigan.  Snowfall began late in the evening on the 25th and continued through 
the morning of the 26th.  Portions of southeast Michigan received around 6 inches of snowfall 
from this storm system.  Six to seven inches of snow were reported across central Livingston, 
northern Oakland, northern Macomb, southern Lapeer, and northwestern Washtenaw counties.  
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In the early morning hours of December 11, 2000 a severe winter storm moved through the 
state, inflicting its heaviest wrath on the southern two-thirds of the Lower Peninsula before 
moving out of the state on the morning of December 12.  That storm produced record or near-
record 24-hour snowfall levels in 31 counties, paralyzing the entire region.  High winds and frigid 
temperatures created blizzard conditions that lasted in some areas until late in the day on 
December 13th.  The storm produced great hardships for many Michigan communities.  Schools 
across much of southern Lower Michigan were closed for several days, idling hundreds of 
thousands of school children.  The storm also forced the cancellation of hundreds of airline 
flights in and out of Detroit Metro Airport and at other airports across the region, and forced 
many businesses to close at the height of the Christmas shopping season (the most profitable 
shopping period of the year). 

Economic Vulnerability 

A review of the NCDC data for snow storms shows that the true costs of heavy snow 
storms are not well documented.  While sometimes, the NCDC is able to document related 
property damages, impacts to the local economy due to closed businesses, lost sales, 
interruption of utilities, etc. are not effectively captured.  While historically, the property damages 
for snow storms tend to be lower than for ice and sleet storms, impacts to the local economy 
can be very similar. 

Probability of Future Hazards 

Snowstorms are a naturally occurring climatic event that will continue to occur in 
Macomb County.  While normally, property damage due to snow storms is minimal, extended 
snow accumulation over a period of weeks can lead to failure of roofs and other property 
damage.  Other elements of a snowstorm such as high winds and very cold temperatures often 
time make for very treacherous travelling and even lead to health issues.  Macomb County is 
extremely susceptible to this hazard during the winter season with an average of one main 
storm per season and efforts to mitigate against it should be considered. 
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2.3.24 Structural Fires 

Definition 

A fire, of any origin, that ignites one or more structures, causing loss of life and/or 
property. 

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 Macomb County.  According to the National Fire Protection 
Association, structural fires cause more loss of life and property damage than all other types of 
natural disasters combined.  Direct property losses due to fire exceed $9 billion per year and 
much of that figure is the result of structural fire. 

Location 

There is no definitive region where structural fires are limited.  One aspect of this 
ñuniversal hazardò is that they can occur anywhere at any time.  Therefore, all communities in 
the entire county are susceptible to structural fires. 

Hazard Extent 

Although structural fires occur every day in Macomb County, what is significant about 
these particular fires is the disastrous impact they have on the communities.  In many cases, the 
very lifeblood of the community's business and retail districts was destroyed or severely 
damaged, affecting not only the structures themselves, but also the community economy as 
well. Adding insult to injury is the fact that some of these businesses never re-opened, leaving a 
permanent scar on the community. 

Historical Occurrences 

Macomb County's fire experience generally mirrors the national and Michigan's fire 
situation.  According to statistics compiled by the Office of the Michigan Fire Marshal Division, 
13,523 structural fires occurred in Michigan ï 1,583 occurring in Macomb County in 2017, 
resulting in 104 deaths and more than 400 injuries in the State.  Dollar losses for structural fires 
alone were estimated at more than $415 million in the State of Michigan with more than 30 
million in Macomb County.  The State Fire Marshalôs Office estimated that a structural fire 
occurred in Michigan every 38 minutes, 5 seconds in 2017.   

Economic Vulnerability 

Since Macomb County is one of the larger jurisdictions in the southeastern Michigan 
region, it has the potential to suffer large economic losses.  It can be estimated that of the $415 
million lost in 2017 in Michigan, Macomb Countyôs losses were more than $30 million dollars.  
This potential still exists today, and with continued development of industrial, residential, and 
commercial areas, larger property values may be vulnerable to loss. 

Probability for Future Hazards 

Structural fires occur for a number of reasons.  Since there are so many factors that 
contribute to this hazard, it can never be fully mitigated against.  However, major efforts are 
already in place to reduce structural fires.  Building codes, building inspections, fire prevention, 
and fire marshals are among some of the preventative measures already implemented.  The 
probability for this hazard to occur in Macomb County is very high and it can occur at any time.  
This hazard can have a severe impact of property loss as well as loss of life.  Therefore, any 
additional mitigation efforts that can be made towards this hazard should be implemented.  
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These efforts would include but not be limited to the strict enforcement of current building codes 
as well as fire education.



Macomb County 
Hazard Mitigation Plan  2020-2025 

 83 Macomb County OEM 

2.3.25 Subsidence 

Definition 

The lowering or collapse of the land surface caused by natural or human-induced 
activities that erode or remove subsurface support. 

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. 

Location 

In Michigan, the primary cause of subsidence is underground mining.  Although mine 
subsidence is not as significant a hazard in Michigan as in other parts of the country, many 
areas in Michigan are potentially vulnerable to mine subsidence hazards.  The principal types of 
underground mining that occurs, or has occurred in Michigan include coal mining, metallic 
mineral mining, salt mining, gypsum mining, and solution mining.  Macomb County has some 
very small regions where subsidence could occur due to mining (See Appendix R).   

Michigan has one of the world's largest underground salt accumulations.  The thickest 
salt beds lie under most of the Lower Peninsula.  A large deposit lies under the City of New 
Baltimore and Chesterfield Township.  These formations are, in some places, over 3,000 feet 
thick and composed of layers of salt and other minerals. 

Hazard Extent 

Generally, subsidence poses a greater risk to property than to life.  Mine subsidence 
occurs when the ground surface collapses into underground mined areas.  In addition, the 
collapse of improperly stabilized mine openings is also a form of subsidence.  Mine subsidence 
can cause damage to buildings, disrupt underground utilities, and be a potential threat to human 
life.  In extreme cases, mine subsidence can literally swallow whole buildings or sections of 
ground into sinkholes, endangering anyone that may be present at that site.  Subsidence can 
also occur as a result of the existence of underground utilities.  Unknown water main leaks or 
sewer leaks can lead to water and other liquids eroding soil away from under a roadway and 
cause a collapse. 

Historical Occurrences 

There are areas in the county where mineral deposits exist and therefore, the potential 
for subsidence to occur does exist although these events have yet to occur.  Subsidence 
incidents near Macomb County and throughout the state have occurred in the past.  The 
following major events have been documented within Macomb County and the State of 
Michigan: 

The most recent event occurred in the City of Fraser on December 24th, 2016 where a 
large sewer main that served more than 300,000 residential and business users in Macomb 
County partially collapsed causing a sink hole that damaged three homes.  The collapse was of 
such magnitude that continued sewer service to the 300,000 users was in peril.  Fortunately, 
county officials were able to install a temporary bypass around the collapse area until it could be 
properly repaired some 11 months later.  There were concerns over snow melt, rain and other 
uncontrollable events which would cause basements to fill with sewage, and the need to 
possibly divert millions of gallons of raw sewage into the Clinton River which would impact Lake 
St. Clair and eventually the other Great Lakes downstream.  However, because of those 
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emergency measures installed, this never occurred.  Since that incident, three additional smaller 
sinkhole events have been recorded in Macomb County, all due to infrastructure failures. 

On August 23rd of 2004, a major sinkhole incident occurred in Sterling Heights on 15 
Mile Road between Hayes and Moravian.  A 160-foot long by 60-foot wide sinkhole opened up 
on 15 Mile Road right over an 11-foot diameter sanitary sewer interceptor.  The 11-foot 
interceptor was believed to have been infiltrated by the fines and silt in the surrounding soil.  
The progression of the soil entering the pipe resulted in a reduced sub-grade, which caused the 
road above to collapse.  The repair of this event took ten months and millions of dollars to 
complete.  [These two events are also cited as an Infrastructure Failure on Pages 53-54 of 
this document.] 

On February 9, 2000, a 15-foot sinkhole opened up on Senaca near Mack on Detroitôs 
eastside.  The sinkhole swallowed a half-ton pickup truck.  Fortunately, the truckôs two 
occupants escaped serious injury.  Officials believe a leaking underground pipe may have 
caused the subsidence. 

On June 29, 1999, northbound traffic on U.S.-23 at Milan was diverted for approximately 
10 hours after the pavement sank eight (8) inches over a 30-foot stretch of highway.  The 
subsidence and traffic diversion caused traffic to backup for several miles throughout the day.  
Although a definitive cause of the subsidence was not established, officials believe a leaking 
storm sewer may have contributed to the problem. 

On July 27, 1999, an abandoned mineshaft in Iron Mountain, Dickinson County, caved 
in, exposing a 50-foot diameter by 1,600-foot deep shaft.  The cave-in occurred directly adjacent 
to the Cornish Pumping Engine and Mining Museum, a popular tourist attraction in the 
downtown area.  The structure was in danger of collapsing into the opening until temporary 
stabilization measures were taken.  Officials were also concerned that further subsidence could 
have damaged nearby infrastructure, including a roadway.  Because the cave-in posed a 
significant threat to public safety, a Governorôs Emergency Declaration was granted to provide 
state assistance in securing the site and permanently capping the opening. 

Economic Vulnerability 

Subsidence is a hazard that puts many underground utilities and even building 
foundations at risk.  Very high costs could be incurred to stabilize a building over where a 
sinkhole occurred.  Man hours, materials, lawsuits, repair, and loss of local and nearby business 
all contributed to the overall cost of this particular hazard. 

 
Probability of Future Hazards 
Although Macomb County has regions within its borders where mining used to occur, the 

chances of a large population or structure being affected are small.  Based on the countyôs 
historical record as well as the relatively small portion, which was subject to mining, a 
subsidence hazard is of low concern and probability.   
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2.3.26 Terrorism using WMD 

Definition 

An intentional, unlawful use of force, violence or subversion against persons or property 
to intimidate or coerce a government, the civilian population, or any segment thereof, in 
furtherance of political, social, or religious objectives. 

Location 

The Metropolitan Detroit area, with its automotive facilities, is known as the Motor 
Capital of the World.  Along with that distinction, comes industrial and manufacturing power as 
seen during the historical period of World War II, when it was known as the "Arsenal for 
Democracy".  That makes this area a prime target for a terrorist attack.  There are many other 
factors that make Macomb County ideal for a terrorist attack: 

¶ Two key military installations, Selfridge Air National Guard Base and the U.S. 
Army Tank Command (TACOM). 

¶ Easy international access from Canada via bridges, tunnels, ferries, and ships 
and boats.  Foot traffic access is also possible in the winter when Lake St. Clair 
freezes over.  Large foreign freighters use the Great Lakes waterways.  This area 
has experienced difficulties from ships releasing foreign substances into the 
environment (i.e. zebra mussels, lamprey eels). 

¶ Industrial and commercial complexes which conduct business on a global level. 

¶ Engineering and Design Centers such as the General Motors Technology 
Center, General Dynamics Land Division, and the U.S. Army Tank Command. 

¶ Significant ethnic population base and work force. 

¶ Large infrastructure base for gas, oil, electric, water supply, highways, 
waterways, railways, hospitals and medical treatment centers proximity to 
Detroit. 

¶ Utilities such as water, electricity, and gas could be affected by terrorist attacks 
from outside of Macomb County. 

¶ Key government and public facilities - office buildings of governmental units 
along with corporations with government contracts, police, fire, and EMS units, 
water treatment facilities, hospitals and schools. 

Hazard Extent 

In the past, most incidents of terrorism or sabotage were associated with bombings.  
Today, the scope and magnitude of sabotage/terrorism methods and threats, which now, in 
addition to bombings include: 

1. Nuclear, chemical, and biological weapons. 

2. Information warfare. 

3. Ethnic/religious/gender intimidation (hate crimes). 

4. State and local militia groups that advocate the overthrow of the U.S. 
Government. 

5. Eco-extremism, designed to destroy or disrupt specific research or resource-
related activities. 
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6. Lone Wolf pre-meditated attacks upon schools, workplaces, transportation 
systems, or other places of public assembly. 

7. Organized criminal enterprises and activities. 

All these methods can, in some way, hinder a government or population and lead to 
extremely threatening conditions for all people involved and even the innocent people who 
unfortunately get caught up in the path. 

Historical Occurrences 

The most recent terrorist attack in the U.S. was August 3, 2019, when 22 people were 
killed in El Paso, Texas, after a mass shooting at a Walmart store in a case that's being treated 
as domestic terrorism. Police said they found an anti-immigrant document espousing white 
nationalist and racist views, which they believe was written by the suspect, 21-year-old Patrick 
Crusius. He may face hate crime charges in addition to capital murder charges. 

Another terrorist attack on U.S. soil was on April 15, 2013, when twin bomb blasts 
exploded near the finish line of the Boston Marathon, killing three and wounding at least 264. 
One suspect, Tamerlan Tsarnaev, was killed in an encounter with police. His brother, suspect 
Dzhokhar Tsarnaev, was captured and charged with one count of using and conspiring to use a 
weapon of mass destruction resulting in death and one count of malicious destruction of 
property by means of an explosive device resulting in death. He was given the death penalty on 
June 25, 2015.  

On December 25, 2009, Northwest Airlines Flight 253, an international passenger flight 
from Amsterdam Airport Schiphol in the Netherlands, to Detroit Metropolitan Wayne County 
Airport, was the target of a failed al-Qaeda bombing attempt on Christmas Day. A passenger, 
Umar Farouk Abdulmutallab, tried to set off chemical explosives sewn to his underwear, but 
failed to detonate them properly. There were 290 people on board the aircraft. Passengers 
tackled and restrained Abdulmutallab while others put out the fire. Had the attempt succeeded, 
it would have surpassed American Airlines Flight 191 as the deadliest aviation occurrence on 
U.S. soil and tied Iran Air Flight 655 as the eighth-deadliest of all time.  

The most significant incident of terrorism in U.S. history occurred on Tuesday, 
September 11, 2001.  On that morning, terrorists hijacked four commercial airliners originating 
from Boston Logan Airport, Newark International Airport, and Washington Dulles International 
Airport.  After seizing control of the planes, they crashed the aircraft into the World Trade Center 
in New York City, the Pentagon in Washington, D.C., and a field near Shanksville, PA, killing an 
estimated 3,200 persons, injuring 9,000 others, and causing billions of dollars in property 
damage.  This coordinated attack was the worst act of terrorism in the history of the United 
States. The attack would have been even worse had the fourth aircraft hit its intended target ï 
presumed to be the White House in Washington, D.C.  Instead, passengers held hostage on the 
flight apparently regained control of the aircraft and were able to steer it off course before it 
crashed in a remote field near the town of Shanksville, PA. 

On August 28, 2000, police detonated a bomb found by a child outside a senior citizen 
complex in Roseville, MI.  The child picked up the homemade bomb and carried it home, then 
brought it back to the apartment complex.  Police indicated the bomb had the potential to do 
serious bodily harm, had it detonated.  No one was injured in the incident and no property was 
destroyed. 

On July 25, 2000, a saboteur with knowledge of the Detroit lighting system ripped wiring 
out of 100 street lights in downtown Detroit, leaving the live wires exposed and forcing city 
officials to shut off power to more than 600 downtown street lights to ensure public safety.  The 
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exposed wires carried 400 volts each.  In one case, a wire was attached to a fence along the 
Fisher Freeway, electrifying the fence.  Damages were estimated at $26,000.  One person was 
arrested and charged in the case. 

These instances, especially the September 11th attacks, are evidence enough that 
Macomb County is just as susceptible as any other region of this nation to a terrorist incident.  
There have been countless measures implemented since the 9/11/2001 event and countless 
more to continue.  The one common effective measure in all of them is a diligence to keep the 
country safe. 

Economic Vulnerability 

Even though a large-scale act of terrorism has not occurred in the County, the events of 
September 11, 2001, have demonstrated that billions of dollars in property damage can be 
caused from a single event.  Along with the initial property damages, corollary effects such as 
lost businesses or clientele can be felt years after an event. 

Probability of Future Hazards 

The probability of sabotage or terrorism is even higher than the probability of a nuclear 
attack for many of the same reasons.  There are also many additional factors that make a 
terrorist or saboteur incident that much more likely.  One of the biggest differences between this 
hazard and a nuclear attack is that a terrorist incident often times is completely unpredictable 
and can occur on a multitude of levels.  Macomb County and the metro-Detroit area is a 
probable target for terrorism or a sabotage incident because of the strong influence the area has 
on the automotive industry.  The world is highly dependent on the automotive industry for 
transportation as well as a strong factor in the global economy.  The probability of a catastrophic 
incident has dramatically risen especially in the wake of the September 11th attacks on the 
World Trade Centers.  Several critical sites exist in Macomb County with ties to the automotive 
industry as well as other significant military and political facilities. 
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2.3.27 Tornadoes 

Definition 

An intense rotating column of wind that extends from the base of a severe thunderstorm 
to the ground.   

A tornado may have winds up to 300+ miles per hour and an interior air pressure that is 
10-20 percent below that of the surrounding atmosphere. 

Location 

Tornadoes in Macomb County are most frequent in the late spring through summer 
when warm, moist air from the Gulf of Mexico collides with cold air from the Polar Regions to 
generate severe thunderstorms.  These thunderstorms often produce the violently rotating 
columns of wind that are called tornadoes.  Macomb County lies at the northeastern edge of the 
nationôs primary tornado belt, which extends from Texas and Oklahoma through Missouri, 
Illinois, Indiana, and Ohio. 

Hazard Extent 

Most of the tornadoôs destructive force is exerted by the powerful winds that knock down 
walls and lift roofs from buildings in the storm's path.  The violently rotating winds then carry 
debris aloft that can be blown through the air as dangerous missiles.  The Enhanced Fujita 
Scale rates the intensity of a tornado based on damaged caused, not by its size. 

 

The Fujita Scale of Tornado Intensity 

EF-Scale 
Number 

Intensity 
Descriptor 

Wind Speed 
(mph) Type/Intensity of Damage 

EF0 Gale tornado 65-85 Light damage.  Some damage to chimneys; breaks branches off trees; 
pushes over shallow-rooted trees; damages sign boards. 

EF1 Moderate 
tornado 

86-110 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. 

EF2 Significant 
tornado 

111-135 Considerable damage.  Roofs torn off frame houses; mobile homes 
demolished; boxcars pushed over; large trees snapped or uprooted; 
light object missiles generated. 

EF3 Severe 
tornado 

136-165 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. 

EF4 Devastating 
tornado 

166-200 Devastating damage.  Well-constructed houses leveled; structures with 
weak foundations blown off some distance; cars thrown and large 
missiles generated. 

EF5 Incredible 
tornado 

>201 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. 

    

The Enhanced Fujita Scale or EF Scale, which became operational on February 1, 2007, is used to assign a tornado a 'rating' based 
on estimated wind speeds and related damage. When tornado-related damage is surveyed, it is compared to a list of Damage 
Indicators (DIs) and Degrees of Damage (DoD) which help estimate better the range of wind speeds the tornado likely produced. 
From that, a rating (from EF0 to EF5) is assigned. 
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The EF Scale was revised from the original Fujita Scale to reflect better examinations of tornado damage surveys so as to align 
wind speeds more closely with associated storm damage. The new scale has to do with how most structures are designed. 

 

Typically, tornadoes last only a few minutes on the ground, but those few minutes can 
result in tremendous damage and devastation.  Historically, tornadoes have resulted in 
tremendous loss of life, with the mean national annual death toll for the last 10 years being 100 
persons.  That number is artificially high due to the unbelievable number of deaths in 2011 
which was 553.  Discounting at year, the nation experiences roughly 40 deaths per year based 
on the last 10 years records.  Property damage from tornadoes is in the hundreds of millions of 
dollars every year. 

Historical Occurrences 

According to the National Climatic Data Center, 18 tornadoes have been reported in 
Macomb County between 1950 and 2014.  However, the County has experienced substantial 
damage as well as deaths and injuries resulting from tornadoes.  The most recent occurrence 
was an EF-0 event that occurred in Ray Township on August 20, 2014.  Minor damages were 
reported to several structures.  The State of Michigan averages 15 tornados every year. 

Previously, an EF-1 strike impacted Shelby Twp., Utica, Sterling Heights, Macomb Twp. 
and Clinton Twp. on Aug. 19, 2010.  Minimal damage was reported from these communities. 

On July 2, 1997, a series of intense thunderstorms went through south-central and 
southeast Michigan.  These storms spawned a total of 16 tornadoes, 13 of which occurred in the 
southeastern Michigan counties of Genesee, Lapeer, Livingston, Macomb, Oakland, Saginaw 
and Wayne.  The total for Southeast Michigan is the highest number for a single day since 
records have been kept from 1950.  The tornadoes damaged or destroyed over 2,900 homes 
and nearly 200 businesses, and caused over $25 million in public damage and nearly $30 
million in private damage.  A total of 16 deaths were attributed to this storm front, but only two of 
those deaths were caused by the tornadoes.  Another 120 persons were injured in the storm 
event. 

Another notable tornado occurred in Macomb and St. Clair counties on May 8, 1964.  
This F4 tornado inflicted $2.5 million in damages, killed 11 people, and injured another 224 
people. 

The June 8, 1953, Flint tornado, Michiganôs worst storm to date, is ranked 9th on the top 
10 list of single killer tornadoes that have occurred in the United States.  It was also the last 
single tornado, as of this writing, to cause over 100 deaths in the U.S.  The storm began its 
destructive path approximately two miles north of Flushing, moved east-northeast and 
devastated the north part of Flint before ending two miles north of Lapeer.  The tornado 
obliterated homes on both sides of Coldwater Road for about one mile.  It was there that the 
damage swath was over one-half mile wide and most of the deaths occurred.  There were 
multiple deaths in at least twenty families.  The final death toll stood at 115 in Flint alone, along 
with 785 injuries and total damage estimated at $19 million.  Several tornadoes touched down in 
other locations in Michigan on that day as well, resulting in an additional six deaths and 129 
injuries statewide. 

Typically, the most common type of tornadoes to pass through the County have been 
either EF1 or EF0 magnitude.  Although these are relatively small tornadoes, larger ones have 
and still can pass through leaving destruction in their wake.  Tornadoes are a very deadly and 
historically, relatively frequent hazard to affect Macomb County, and they should be planned for 
as such. 

https://www.weather.gov/oun/tornadodata-okc-appendix
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Economic Vulnerability 

Even though tornadoes do not occur in Macomb County as frequently as severe wind 
events, they can be equally or exceedingly dangerous and deadly.  In the past 50 years, 
Macomb County has suffered over $58 million in property damages.  As development continues 
to increase within the County, the vulnerability to the economic base of the county also 
increases.  This trend shows that in the future, there will not only be more property and buildings 
at risk, but many more lives as well. 

Probability of Future Hazards 

Tornadoes are often associated with severe thunderstorms and many times are 
spawned from them.  Macomb County often times experiences violent thunderstorm patterns in 
the spring and summer months.  The charts in Appendix T reflect the trend of tornado activity in 
the county.  Tornadoes are a very likely by-product of these weather patterns.  Tornadoes are 
never entirely predictable.  Certainly if they can occur in numerous areas in the Southeast 
Michigan area, there is a high probability they can occur in Macomb County as well, occurring 
on the average one every twenty years.  Tornadoes may also cross more than one county line, 
as well.  Even if a tornado begins in an outside county, Macomb County may still be adversely 
affected by it. 
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2.3.28 Transportation Accidents 

Definition 

A crash or accident involving an air, land or water-based commercial passenger carrier. 

Location 

Air - Macomb County has three small airfields and an Air National Guard military 
installation.  The City of Detroit, Marine City, and Oakland County airports are located near 
Macomb County.  There is frequent use of helicopters by law enforcement, military, emergency 
medical services, and media.  Macomb County has experienced several transportation 
accidents involving military aircraft from Selfridge Air National Guard Base (SANG).  SANG 
hosts the 127th Wing, U.S. Coast Guard Air Station, U. S. Border Patrol-Detroit Sector, and the 
U.S. Customs & Border Protection Operational Integration Center along with units representing 
the United States Army, Navy, Marine Corps and Coast Guard.   

There are four circumstances that can result in an air transportation accident:  

1)  An aircraft colliding with another aircraft in the air;  

2)  An aircraft crashing while in the cruise phase of a flight due to mechanical 
problems, sabotage, or other cause;  

3)  An aircraft crashing while in the takeoff or landing phases of a flight; or  

4)  Two or more aircraft colliding with one another on the ground during staging or 
taxi operations.  

 

Land - Please refer to Appendix U for a map of southeastern Michiganôs traffic flow 
densities.  The following sites are Macomb County's high-crash street intersections, based on a 
5-year study from 2014 to 2018, done by the Southeast Michigan Council of Governments.  A 
map citing the areas of these accident zones can be found in Appendix V: 

 

Macomb County's high-crash street intersections 

     2014 Data                                                        2018 Data 

1. 12 Mile at Dequindre                            1.  11 Mile/696 at Van Dyke 

2. 19 Mile at Garfield                                2.  18 1/2 Mile at Van Dyke 

3. 15 Mile at Ryan                                    3.  16 Mile at Mound 

4. E 11 Mile at Van Dyke                         4.   M-59 at Schoenherr 

5. Garfield at Canal                                  5.   23 Mile at I-94  

6. W. 11 Mile at Van Dyke                       6.   16 Mile at Van Dyke 

7. 15 Mile at Groesbeck                          7.    M-59 at Romeo Plank 

8. 23 Mile at Schoenherr                         8.   11 Mile/696 at Hoover 

9. Cass at Groesbeck                              9.   11 Mile at Gratiot 

10. 14 Mile at Ryan                                10.  14 Mile at Schoenherr 
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Macomb Countyôs number 1 and 2 worst intersections for 2018 were also rated as the 
State of Michiganôs number 1 and 2 worst intersections. 

 
Rail - Land accidents have often involved commercial railroad lines as well as 

commercial bus travel: 

 

Railroad Crossing Crashes, Injuries and Fatalities in Macomb: 2009-2019 

Year Total Crashes Fatalities Injuries 

2009 3 0 1 

2010 3 0 1 

2011 0 0 0 

2012 2 0 0 

2013 3 0 2 

2014 7 0 3 

2015 2 0 0 

2016 1 1 0 

2017 2 1 0 

2018 2 0 2 

        2019             0             0             0 

 

Water - The only location that water transportation accidents could occur would be on 
Lake St. Clair.  This is the only body of water in and around Macomb County where commercial 
and recreational water travel is legal.  No commercial shipping accidents have ever occurred on 
Lake St. Clair in its recorded history up to the period ending in November 2018. 

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

based, are that more often than not they result in mass casualties.  Air transportation accidents, 
in particular, can result in tremendous numbers of deaths and injuries and major victim 
identification and crash scene management problems.  Water transportation accidents, on the 
other hand, may require a significant underwater rescue and recovery effort.  The New 
Baltimore and Harrison Township Fire Departments and the Macomb County Sheriff Marine 
Division are well-trained for handling water (ice) rescues and shipboard firefighting capabilities.  
Selfridge ANG Base Fire Department is part of the county's mutual aid pact and provides 
excellent firefighting equipment and a well-trained crash/rescue team. 

A land transportation accident in Macomb County could involve a commercial passenger 
bus, a local public transit bus, a school bus, or a train.  Although these modes of land 
transportation have a good safety record, accidents do occur.  Typically, bus accidents are 
caused by the bus slipping off the roadway in inclement weather, or colliding with another 
vehicle.  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 or carries hazardous materials, serious injuries are usually kept to a minimum.  Bus 
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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. 

Historical Occurrences 

Numerous transportation accidents occur daily throughout Macomb County and other 
surrounding counties.   

Michigan's worst commercial passenger airplane crash, and the fifth worst in U.S. 
aviation history, occurred on August 16, 1987, at Detroit Metropolitan Airport (Wayne County).  
In that incident, Northwest Airlines Flight 255 was unable to gain sufficient altitude at takeoff and 
crashed onto a nearby highway, killing 156 passengers and crew.  A small child was the lone 
survivor.  A Governor's Disaster Declaration was granted to the City of Romulus and numerous 
state resources were mobilized to assist in the recovery. 

Economic Vulnerability 

Transportation accidents typically involve personal vehicles and property.  Some cases 
involve public transportation such as busses.  In most cases, there is not a large economic 
impact felt as a result of a traffic accident.  However, the vulnerability still exists.  An incident 
involving a large commercial airplane would have a very large impact.  Also, increased numbers 
of traffic accidents result in personal insurance rate increases. 

Probability of Future Hazards 

Since Macomb County is the third most heavily populated region in the state, there are 
also high traffic volumes associated with it.  The higher volumes would very easily lead to more 
frequent accidents.  Seven of the State of Michiganôs top 20 high crash intersections lies within 
Macomb County; three of which are ranked in the top 10 (#1, 2 & 7).  The populationôs future 
trend is continuing to increase.  Continued increases in volumes of people will definitely 
increase the potential for more transportation accidents.  Many other modes of transportation 
are also used in and around Macomb County and could also lead very easily to transportation 
accidents.  This is a hazard that can range from mild to extremely severe in terms of the number 
of people affected and it can also occur very frequently.  The county is currently working in 
conjunction with American Automobile Association (AAA) and the Michigan Department of 
Transportation (MDOT) to develop a traffic study.  This study will help identify any changes in 
problem areas and provide information to help in the development of solutions for this issue.   
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2.3.29 Wildfires 

Definition 

An uncontrolled fire in grasslands, brush lands or forested areas. 

The immediate danger from wildfires is the destruction of timber, property, wildlife, and 
injury or loss of life to persons who live in the affected area or who are using recreational 
facilities in the area. 

Location 

Outdoor burning is the leading cause of wildfires in Macomb County.  Most Macomb 
County wildfires occur close to where people live and recreate, which puts both people and 
property at risk.  There are numerous parks and a large number of wooded areas in the county.  
Much of the undeveloped northern regions pose a wildfire threat due to the large forested areas. 

Hazard Extent 

Although Michiganôs landscape has been shaped by wildfire, the nature and scope of the 
wildfire threat has changed.  Because Michiganôs landscape has changed substantially over the 
last several decades due to wild land development, the potential danger from wildfires has 
become more severe.  Increased development in and around rural areas in the State of 
Michigan (a 60% increase in the number of rural homes since the 1980s) has increased the 
potential for loss of life and property from wildfires.  There are simply not enough fire 
suppression forces available in rural areas to protect every structure from wildfire. 

Historically, Macomb County has reduced wildfire vulnerability by restricting open 
burning of trash and yard debris (which causes nearly one-third of the wildfires in the state), and 
developing evacuation procedures for wildfires in the countyôs and local jurisdictionôs 
Emergency Operations Plan (EOP) to minimize potential injury and loss of life. 

Enforcement of present banning of open burning or burning by fire department approval 
has resulted in Macomb County having one of the lowest wildfire loss rates in the state.  One 
area of concern is the marsh located near Metropolitan Park in Harrison Township.  Fires in the 
marsh are difficult to control due to inaccessibility for fire apparatus.  No further mitigation action 
should be taken.  Monitoring reports would be recommended and encouraging strict control of 
open burning with fire department approval. 

According to the Michigan Department of Natural Resources and Environment (DNR&E) 
during 2006 - 2017, Michigan experienced 5,323 total wildfires with 80,574 acres burned. 
Macomb County had no major events other than occasional fires set along a highway or a 
farmerôs field in that time frame. There are still areas of high and moderate concern in the 
county when it comes to wild land/urban interface.   

Historical Occurrences 

Macomb County has experienced only minor damage as the result of wildfires.  The 
county's Emergency Management Director will monitor, through the State Fire Marshal Annual 
Fire Report, any significant increase in the number of wildfires.  No other action is 
recommended at this time. 

One of the more significant wildfire events to note was in Champion in Marquette 
County.  In early May 1999, a wildfire near the village of Champion (known as the Tower Lake 
fire) burned a total of 5,625 acres of forestland, destroyed at least eight structures.  It forced the 
evacuation of over 400 persons in Champion as well as those in the vicinity of Fish Lake, Perch 
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Lake, Mud Lake, and Van Riper State Park.  In addition, the fire forced the closure of US-41 and 
M-95 in the Champion area for several days.  Timber losses were estimated at $12.8 million, 
with property losses totaling another $700,000.  Aerial firefighting assets were brought in from 
surrounding areas to help prevent the spread of the fire into Champion, thus saving the town 
from destruction.  At the request of the Governor, the Federal/State Forest Fire Suppression 
Agreement was activated by the Federal Emergency Management Agency (FEMA) to provide 
financial assistance to the State and eligible local agencies to cover some of the firefighting 
costs incurred. 

Economic Vulnerability 

Much of the undeveloped land remaining in Macomb County consists of agricultural and 
grassland.  There are some regions with heavier woodland cover.  The NCDC has reported that 
one grass fire in Chesterfield Township in 2006 burned half a square mile of land and destroyed 
a barn resulting in $20,000 in damage.  Potential for timber loss exists as well. 

Probability for Future Hazards 

In the last 20 years, Macomb County has only experienced a handful of minor wildfires.  
Most of the southern portion of the county is developed industrial, commercial, and residential 
areas.  The northern regions are mostly farmland areas with very little forested area remaining.  
Therefore, according to the countyôs past and the land types existing, the likelihood of a major 
wildfire occurring in the county is quite small.  The probability of a fire still exists, especially 
during dry, hot weather periods.  However, the extent of the damage would be minimal. 
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3 Flood Mitigation Assistance (FMA) Focus Section:  A Detailed 
Analysis of Macomb County Flood Hazards 

 

This section is a 2019 update of the original FMA Focus Section originally developed in 
November 2002 and approved by the Michigan State Police Emergency Management Division 
and FEMA Region V.  The projects identified to address the flood mitigation priorities in this 
section have been identified and incorporated into the project listing in Chapter 4.  
Unfortunately, due to a lack of funding, both locally and from the State and/or Federal levels, 
there have been no mitigation efforts conducted since the last review of this Plan.  There have 
been no changes to the topography of the county nor have any remediation efforts to address 
the flooding hazard threats, both shoreline and riverine, been conducted.  The threat has 
increased over the last 12 months due to the historic rise within the Great Lakes, most notably 
Lake St. Clair of which Macomb County shares a 32 mile shoreline.  This FMA Section has 
primarily stayed the same as the original 2002 version, with the same reportable threats and 
areas of concern, and will continue until mitigation funding assistance or local homeowner 
actions, can affect any real change.  A review of Chapter 4, Section 4, ñIndividual Community 
Mitigation Projectsò, starting on Page 194, identifies several new projects to be completed by 
Macomb County to mitigate several of these flooding issues. 

3.1 COUNTY OVERVIEW 

Flooding was the primary hazard affecting Macomb County that warranted an advanced 
analysis.  Most of the hazards affecting the county are of a ñnatural disasterò nature.  Flooding 
may occur as a result of Mother Nature; however, the damage caused by it is due to modified 
drainage systems and improper building and planning.  This analysis investigated a number of 
flood-prone, recurring problem areas throughout the county.  The following sections will explore 
this hazard in more detail.  The sections will identify the problem areas, proposed projects for 
mitigation, alternative strategies, and potential partners involved in the projects. 

There are several types of flooding that occur in Macomb County.  Since Macomb 
County is adjacent to Lake St. Clair, it has experienced damaging flood events from shoreline 
flooding and storm surges.  This type of flooding shall be referred to as shoreline flooding.  
Macomb County has numerous rivers and creeks, and an extensive drainage system, and many 
flood events have taken place near these water channels when their average capacity is 
exceeded.  This type of flooding will be referred to as riverine flooding.  Such flooding is 
usually due to occasional natural patterns of unusually heavy precipitation or snowmelt.  In other 
cases, rivers and drains have had their drainage capacities lowered over time with the build-up 
of sediment and debris, which can be very expensive to clear away.  In addition, increased 
urban land use has resulted in increases in the amount and speed of surface water that runs off 
into these drains and channels.  While the drainage used to be adequate, they now tend to 
overflow their banks more frequently.  Another source of flooding shall be called urban 
flooding, which concerns events caused by flaws or inadequacies of storm and sanitary sewer 
systems.  In some cases, water merely pools in low-lying areas where no sewers have been 
installed.  In other cases, sewers are present, but due to limited capacity of the system, the 
surface water depths in that area continue to rise and eventually become hazardous.  When the 
capacity of the sanitary sewers in some areas is exceeded, sewage may flow back up the pipes 
into people's homes, causing damages and health concerns.  Failures at pumping stations may 
also be a cause of this sort of flooding.  Some sewer systems in the county are burdened by 
illicit or inappropriate connections of downspouts, footer drains, or other sources of runoff water.  
Some areas still have combined rather than separated storm and sanitary sewer systems, 
whose capacities are more easily overwhelmed during rain and storm events.  In other cases, 
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drains that are meant to empty into Lake St. Clair will not do so during some periods of high lake 
levels, storm surges, or wind and wave activity. 

3.1.1 Historical Background and Current Conditions 

Flooding of land adjoining the normal course of a stream or river has been a natural 
occurrence since the beginning of time.  If these floodplain areas were left in their natural state, 
floods would not cause significant damage.  Development has increased the potential for 
serious flooding because rainfall that used to soak into the ground or take several days to reach 
a river or stream via a natural drainage basin now quickly runs off streets, parking lots, and 
rooftops, and through man-made channels and pipes.  The amount of water flowing through 
these channels will therefore tend to increase and overflow into surrounding areas as its 
quantity increases, flooding lands that are normally dry.  Flooding may not necessarily be 
directly attributable to a river, stream or lake overflowing its banks.  Rather, it may simply be the 
combination of excessive rainfall and/or snowmelt, saturated ground, and inadequate drainage.  
The water, with no place to go, will find the lowest elevations, areas that are often not in a 
floodplain.  That type of flooding is becoming increasingly prevalent in Macomb County, as 
development outstrips the ability of the drainage infrastructure to properly carry and disburse the 
water flow. 

Floods can damage or destroy public and private property, disable utilities, make roads 
and bridges impassable, destroy crops and agricultural lands, cause disruption to emergency 
services, and result in fatalities.  People may be stranded in their homes for several days 
without power or heat, or they may be unable to reach their homes at all.  Many flood fatalities 
occur due to people attempting to travel through flooded areas, either by car or on foot.  A foot 
of flowing water may sweep a car off a road, and drivers will also be unable to see if the road 
beneath the floodwaters is still intact.  Portions of it may have eroded or broken away, manhole 
covers may have been displaced, and live power lines may be in the vicinity of the flooding.  
Debris flowing along with floodwaters can easily damage vehicles and trap or injure persons in 
their path, increasing risks of drowning.  Collateral dangers from flooding include the outbreak of 
disease, widespread animal death, broken sewer lines causing water supply pollution, downed 
power lines, broken gas lines, fires, the collapse of weakened structures, and the release of 
hazardous materials. 

Flood-prone areas are found throughout the county, as every lake, river, stream and 
county drain may have a floodplain.  The type of development that exists within the floodplain 
will determine whether flooding will cause damage.  This "focus section" of Macomb County's 
hazard mitigation plan will provide a detailed assessment of its flood-prone areas, based on 
government data and mapping sources, and input from representatives of all jurisdictions in the 
county (except in the cases of Grosse Pointe Shores and Memphis, which are covered by the 
emergency management programs of adjacent counties, even though portions of them are 
located in Macomb County).  The Michigan Department of Natural Resources and Environment 
has estimated that about 6% of Michigan's land is flood-prone, including more than 200,000 
buildings, and that the southern half of the Lower Peninsula, where Macomb County is located, 
contains the areas with the most flood damage potential.  Steps have been and are currently 
being taken to mitigate flood impacts on people, property, business, travel, and quality of life.  
This section of the hazard mitigation plan will suggest areas of need, where actions should be 
performed to further mitigate flood damages. 

The primary flooding sources include Lake St. Clair, the different branches of the Clinton 
River, hundreds of miles of streams, creeks, drains, and inland lakes.  Flooding is not restricted 
to the main branches of the river.  The Lake St. Clair shoreline and the Clinton River watershed 
have some of the most significant damage potential in the state, which this plan will address.  
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Most riverine flooding occurs in early spring and is the result of excessive rainfall and/or the 
combination of rainfall and snowmelt.  Ice jams also cause flooding in winter and early spring.  
Severe thunderstorms may cause flooding during the spring through fall, although these are 
normally localized and have more impact on watercourses with smaller drainage areas.  
Flooding also occurs due to combined storm and sanitary sewers that cannot handle the 
tremendous flow of water that often accompanies storm events.  Typically, the result is water 
backing into basements, which damages mechanical systems and can create serious health 
and safety concerns.  In Macomb County, numerous communities have experienced this type of 
problem, and more detail on it will appear later in the text. 

Macomb County is ranked number four of all Michigan counties in flood insurance 
coverage.  Harrison Township (3), and Chesterfield Township (7) are in the top 10 of Michigan 
communities for flood insurance policy coverage.  Most communities in the county are 
participants in the National Flood Insurance Program (NFIP).  Twenty-four of the 26 
communities located wholly or partially in Macomb County participate in the NFIP.  Even in the 
inland and rural northern areas, the Village of Armada, Ray Township, and Lenox Township 
participate in the National Flood Insurance Program.  Communities not listed as NFIP members 
are the cities of Richmond and Eastpointe, and the Village of Romeo.  As a result, flood 
insurance is not available in those areas although in some cases they are vulnerable to certain 
types of minor, insignificant flooding events. 

Macomb County has a historical record of severe windstorms, thunderstorms, 
tornadoes, winter snowstorms and heavy rainfalls that have led to flooding.   

¶ On May 2, 2019, Harrison Township made an Emergency Declaration due in part to the 
rains that fell the week prior causing flooding primarily in Wayne County-resulting in a State 
of Michigan Disaster Declaration, and also due to the rising lake levels.  St. Clair Shores had 
also enacted a City Ordinance requiring residents to begin sandbagging their properties on 
the Lake St. Clair shoreline.  (See shoreline flooding for additional information, Page 74) 

¶ On August 11, 2014, Macomb County-along with Wayne and Oakland Counties experienced 
record rainfalls and severe flooding conditions that resulted in a Presidential Disaster 
declaration FEMA-4195-DR.  More than 125,000 homeowners and businesses were 
impacted.  More than $139 million in Federal Assistance and $101 million in SBA funds 
were allocated to this disaster. 

¶ On June 25, 2009, flash flooding was reported throughout southern Macomb County.  
Reports of street flooding were tallied for area roads with up to 5 feet of standing water on 
some low lying areas, resulting from several severe thunderstorms during the afternoon and 
early evening.  The majority of the 80,000 DTE Energy customers who lost power resided in 
Macomb County.  

¶ In September 2008, rain estimated at two inches caused minor flooding as the Clinton River 
backed up in some spots.  The worst effects of this were felt at the Willow Point Mobile 
Home Park in Harrison Township, but some other areas in the county were affected as well. 

¶ In March 2007, a flash flood was reported in the northeast section of Chesterfield Township, 
resulting in roughly $300,000 in total monetary damages.  It was estimated that up to 100 
homes experienced some amount of water damage. 

¶ In February 2006, flooding was reported after heavy rains coupled with frozen ground and 
the melting of a one foot snowpack in the 21 Mile area of Macomb Township along the 
Clinton River.  Estimated $5,000 of damage to private property was reported. 
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¶ In July 2005, flash flooding became a countywide problem due to heavy rainfall associated 
with severe thunderstorms.  The most severe of the problems were centered in the area 
between 21 and 24 Mile Roads in Macomb Township where several roads were impassible 
for much of the day.  An estimated $100,000 in private property damage was reported. 

¶ On May 23, 2004, flooding caused an estimated $100 million in property damage across 
Southeast Michigan following a weekend of severe thunderstorms and heavy rains of a 
reported two to six inches within a 36 hour period.  A State of Disaster was declared for 
many counties in Southeast Michigan.  A reported 100 homes were damaged in Macomb 
County with 2 being completely destroyed in the City of Utica.  The North Branch of the 
Clinton River in Mount Clemens crested at 20.34 feet, well above the 15 foot flood stage.  
The Clinton River in Clinton Township crested at 17.93 feet, also above the 16 foot flood 
stage.     

¶ In 1997, unusually high water levels in Lake St. Clair resulted in the initiative ñFlood Fight 
1997.ò  In July of the same year, Macomb was included in a Presidential Disaster 
Declaration for five Michigan counties that had been affected by flooding and wind damage 
from a series of intense thunderstorms. 

¶ In February 1986, a Governorôs Declaration was issued due to flooding of the Great Lakes 
and Lake St. Clair. 

¶ In September 1986, a Presidential Emergency Disaster was declared due to major flooding. 

¶ In April 1985, a Governorôs Declaration was declared due to flooding on Lake St. Clair. 

¶ In October 1981, there was major flooding in the county due to heavy rainsðSBA loans 
were made available. 

¶ April 1975, a Presidential Emergency Disaster was declared due to rain, flooding, and 
tornadoes. 

The County now seeks to use the Flood Mitigation Assistance Program to fund 
mitigation projects to alleviate future damages from this hazard.  Current risk conditions are 
described and prioritized in the following parts of this document. 

3.1.2 Warning Systems 

Presently, Macomb County relies on the National Weather Service for flood warnings.  
Historically, Macomb County has suffered shoreline flood damages during periods of high lake 
levels, which allows communities time to anticipate mounting risks and undertake actions to 
alert residents.  Urban flooding, due to storm sewer backup, has a shorter preparedness time 
factor.  The National Weather Service will issue flood watches and warnings when conditions 
are right for such events, and this information is then relayed to residents throughout the area, 
using radio, television, cable, and computer media.  There are three flood gauges placed in 
various locations on the Clinton River system that offers timely information regarding water flow 
and flood stage surge in that system. 

3.1.3 Mitigation Priorities 

Most of the communities are proactive in mitigating flood problems, within the limits of 
their resources.  In general, new developments throughout the county require retention and 
detention facilities to reduce the effects of heavy rainfalls in flood-prone areas, and so the 
current problems tend to be with older structures that were less carefully engineered against 
flood threats when they were built.  Encouragement must be given to developing areas, such as 
the county's northern communities, to carefully avoid building structures in flood plains and use 
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flood plain areas for recreational use.  Public purchases of property, while it is still undeveloped 
and relatively low-priced, are also critical at this time to mitigate the flood hazard in many areas.  
Special efforts are needed to help residents of Harrison Township and other areas with funds to 
elevate homes out of the flood plain.  Efforts of local communities toward mitigating flood 
damage should be recognized, with the realization that much can still be done to reduce the 
damages and dangers caused by floods to an even lower level.  Detailed maps and discussion 
of identified risk areas will be given in this plan for all areas of significant risk throughout the 
county. 

Although it may be extremely difficult in some cases to state definitively that some areas 
are of greater or lesser concern than others, a general classification scheme has been followed 
in which highest priority mitigation actions are assumed to be those involving structures that 
have repeatedly suffered flood damages according to the NFIP.  Second priority would be 
structures that are known to have suffered from flooding, and are clearly in a floodplain area.  
The third priority has been assigned to structures that have been determined to be in the 100-
year flood plain, but for which no damages have been reported to local authorities.  Last in 
priority but still worthy of consideration are structures that are in areas of less than a 1% chance 
of flooding each year, such as in a 300 or 500-year flood plain area.  Included in this category 
are those in areas that may be prone to basement flooding from sewer back-ups, but only when 
there is no basis for predicting which homes in the urban area will experience this problem.  
Structures deemed to have lesser risks than those outlined in these categories have not been 
considered in this plan. 

In terms of affected infrastructure, major highways that become temporarily impassable 
from floodwaters, and threatened facilities that are critical to an area's infrastructure will be 
given highest priority.  Second priority would be locally important roads that become temporarily 
impassable, or suffer substantial damage from flooding, or major highways that have traffic 
significantly impeded by floodwaters.  Third priority in this category would be minor roads that 
are temporarily impassable or suffer damages from flooding, or locally important roads that have 
traffic significantly impeded by floodwaters.  Last in priority but still worthy of consideration 
would be local roads that experience flooding but are not impassable, and flood areas that are a 
local nuisance but do not have clear damages that would make them a higher priority, by FMA 
standards.  Many incidents of localized street and yard flooding would fall into this lowest-priority 
category, in terms of countywide flood mitigation priorities. 

3.1.4 Methods for Assessing and Prioritizing Flood Hazard Areas 

Although broad levels of priority were described in the preceding section, it is necessary 
to subdivide these categories still further to identify which specific areas and projects are most 
meritorious to implement in the near future, using the Flood Mitigation Assistance Program 
(FMAP).  Since FMAP money comes from the National Flood Insurance Program (NFIP), it was 
essential to identify as highest priority those NFIP-insured structures that have suffered 
repeated property damages to reduce continued financial drains on these public funds.  
Properties that have suffered known damages were assessed as second priority, but these will 
be further analyzed in a later section to estimate whether they are located in NFIP-identified 
floodplain areas and what depths of flooding they are experiencing.  Hazard-prone areas will be 
ranked according to these factors, favoring official floodplain locations over unofficially identified 
flooding areas, and favoring greater flood-depth areas over lesser flood-depth ones.  Third 
priority hazard areas, and last in priority areas are not given precise priorities in this 
document.  Such projects will be examined either after the mitigation of first priority and 
second priority ones in a future plan revision, or after a Letter of Map Amendment (LOMA) is 
submitted to officially adjust the floodplain designation of the area on the NFIP's Flood 
Insurance Rate Map (FIRM). 
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This FMA focus section of the Macomb County Hazard Mitigation Plan started in a 
detailed comparison between the floodplain areas shown on official Flood Insurance Rate Maps 
and the USGS topographic quadrangles for the same areas.  The initial plan was written by a 
professional planner after extensive meetings with local and Macomb County officials between 
March and September 2001.  These meetings involved Macomb County Emergency 
Management, Macomb County Public Works, and various officials from the cities of Fraser, 
Roseville, St. Clair Shores, Sterling Heights, Utica, Mt. Clemens, Warren, Center Line, New 
Baltimore, Eastpointe, and Richmond.  Local officials also met with to discuss the concerns and 
conditions in the townships of Clinton, Macomb, Harrison, Chesterfield, Bruce, Shelby, Armada, 
Ray, Lenox, Richmond, and Washington, thus covering all political units that are located in 
Macomb County.  The discussions of township conditions also tended to cover any associated 
villages that were situated within township borders.  Feedback was also obtained from the 
Village of New Haven, and all of this information was shaped into a draft version of this current 
document, focusing on the county's flood hazards.  The current draft version of this FMA Focus 
Section was again reviewed by officials at the local and county level, and revised in November 
of 2009 in accordance with their suggestions.  Finally, it was updated in 2010 by the same 
planner who had done the initial research.  FEMA conducted updates on the Countyôs FIRM 
mapping in 2017 & 2018.  The completed maps were approved and sent to Macomb County in 
December, 2018.  Additional meetings between FEMA and local authorities regarding FIRM and 
other related flood issues were also conducted in the county in 2017 and 2018. 

Meetings were conducted on May 10, 2019 with shoreline communities and the US 
Army Corps of Engineers to discuss mitigation strategies based on the rising Great Lakes water 
table. 

3.1.5 Overview of Flood Priorities in Macomb County 

NFIP Repetitive Loss Properties (highest priority) 

Properties identified as "repetitive loss structures" are to be targeted for elevation, 
relocation, or acquisition with very high priority by the county.  Damages and risks to these 
properties have been sufficient that the cost-effectiveness of these mitigation projects is clear, 
and federal funding has been made available with which to implement them. 

The addresses, loss information, and structural values of identified NFIP repetitive loss 
properties in Macomb County, with information on observed water depths at that location, are 
included only as a special appendix following some copies of this plan, to be used only for 
official planning information.  It was agreed that this specific information would be kept 
confidential to preserve the privacy of involved residents and landowners. 

Some NFIP-identified Repetitive Loss Properties in Macomb County had already been 
moved or removed prior to the initial HM Plan of 2000-2005.  Since then, due to a complete lack 
of available funding to address these projects, no progress has been made to address the flood 
mitigation projects since that 2000-2005 Plan was in force.  Communities in Macomb County 
have identified homes and property to remove flood-prone structures and return the property 
back to a natural state to be used as parks and green space.  Purchase of property located in 
the floodplain will reduce damages and injuries from flooding, and help slow water flows in area 
watersheds, thus helping to mitigate broader flood hazards for Macomb County.   

Properties with Locally Confirmed Flooding Damages (second priority) 

Although not appearing on the NFIP list of repetitive loss structures, many houses and 
buildings have been identified as having suffered significant damages from flooding.  Most of 
these are located in 100-year flood plain areas, as identified on local Flood Insurance Rate 
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Maps (FIRM), but others were identified solely through the first-hand knowledge of local 
emergency management personnel, fire chiefs, public works officials, and others with direct 
knowledge of community flood impacts.  These properties that have been known to suffer 
damages from flooding will be identified on maps and/or in detailed text descriptions for each 
community in the county.  Where known, the depth of floodwaters will also be reported.  Also 
listed as second priority will be properties identified as being at greater risk from flooding than 
merely the base flood rate. 

Floodplain Properties without Known or Reported Damages (third priority) 

Many structures have been identified from Flood Insurance Rate Maps and Michigan 
Department of Natural Resources and Environment data as being located within a 100-year 
floodplain, but which apparently have not had damages that local officials are aware of.  Some 
of these structures may be safe from flooding due to their elevations, or the presence of flood 
walls or berms, but are still noted as at-risk, and are bound to experience at least some 
inconvenience during major flood events.  Other structures may have suffered damages in the 
past that have been forgotten about as different persons assume ownership, or as local officials 
are replaced by others who may not have been aware of these events. 

Properties Designated as Less Than 1% Annual Flood Risk (last in priority) 

The risk of flood damaged structures in these areas should not be entirely discounted, 
since low risk should not suggest no risk.  Also, aspects of risk may change over time, such as 
when upstream development speeds runoff rainwater into area drains and rivers such that their 
past capacities are exceeded.  There have been numerous reports of structures in "lesser-risk" 
areas that have suffered significant damages and inconveniences as a result of shoreline 
flooding.  Many shoreline areas that technically were considered lower-risk have been classed 
in this report as being at least in 100-year floodplain areas, when the assessments of local 
officials indicated that this was warranted.  This was also the case because some of the 
definitions of the risk classifications on floodplain maps seemed to warrant a higher 
classification in this document. 

Infrastructure 

It is suggested that, for those roads that may be critical to health and safety, alternative 
routes be determined in advance of flooding conditions. 

Priorities for road flooding were based on the physical characteristics of the road 
(number of lanes, type of surface), designations of highway status (state highway, arterial road, 
collector, or local road), and estimated average traffic counts, as made available from Southeast 
Michigan Council of Governments (SEMCOG) data.  Highways of top priority typically carry 
more than 20,000 vehicles per day, arterial roads somewhat less.  Roads of mainly local 
importance (collectors) typically average only a few thousand vehicles per day, and local roads 
tend to have well under 2,000 vehicles using them per day.  When classifying road-flooding 
hazards for priority, it was also necessary to consider whether water depths were sufficient to 
cause road closure and stuck vehicles, or merely slowed traffic.  The amount of time that 
flooding affected the road was also consideredðwhether observed flooding was only a 
temporary and unusual situation, or was more enduring and repetitious in that area and 
therefore representative of ongoing risks. 
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3.1.6 Highest Priority Areas of Vulnerability Summary Maps 

The highest priority areas of vulnerability (mainly those classified as first and second-
priority in this report) are listed below.  On the following page, a summary map showing the 
locations of these areas by number and then an enlarged map of each area is presented on the 
following pages.  The numbers below are in alphabetical order by community and do not 
represent the priority for each area.  Following the enlarged area maps, in Section 3.2, detailed 
reports are presented for each community that supports each of these high priority areas. 



Macomb County 
Hazard Mitigation Plan 2020-2025 

  104 Macomb County OEM 

Table 3.1 - Highest Priority Areas of Vulnerability 

(In alphabetical order by community) 

No Areas of Vulnerability 

1. An at-risk house in the Village of Armada, which has ponding water regularly coming 
right up to it. 

2. Bruce Township road flooding over M-53. 
3. Bruce Township homes with basement flooding and nearby floodwaters regularly 

approaching them. 
4. Chesterfield Township areas with high flood risks from riverine and shoreline flooding, 

including structures with repetitive damages.  See the Chesterfield Township section of 
this document for more details. 

5. Clinton Township areas of road flooding.  See the Clinton Township section of this 
document for more details. 

6. Clinton Township higher-risk floodplain areas.  See the Clinton Township section of this 
document for more details. 

7. Eastpointe area of combined sewer system with higher potential of basement flooding. 
8. Area of regular basement and street flooding in Fraser. 
9. Harrison Township's extensive high-risk shoreline flooding areas.  See the Harrison 

Township section of the document for more details. 
10. Harrison Township areas of flood problems from runoff waters. 
11. Harrison Township area that will benefit from pumping station improvements.  See the 

Harrison Township section of the document for more details. 
12. Areas of severe road flooding in Lenox Township. 
13. Severe and recurrent road flooding along North Avenue in Macomb Township. 
14. Flooding on a major road in Mount Clemens. 
15. New Baltimore high-risk shoreline flooding area. 
16. Ray Township road flooding on North Avenue north of 29 Mile Road, threatening nearby 

structures. 
17. Other areas of serious road flooding in Ray Township. 
18. Roseville project removed from plan in 2018-project completed. 
19. Roseville combined sewer system area with greater likelihood of basement flooding. 
20. Various higher-risk areas of shoreline flooding in St. Clair Shores.  See the St. Clair 

Shores section of the document for more details. 
21. Area of serious flood problems in the city of Utica. 
22. Area of more frequent and more serious basement floods in Warren. 
23. Mitigation project locations in Warren: berm construction, removal of pumping station, 

and raising grade of road. 
24. Area of road flooding, major sheet flows of runoff water, and basement flooding in 

Washington Township. 
25. Houses in the floodplain areas of New Haven. 

*These locations have not changed for the past two plans as no action to mitigate these 
areas have been conducted.  Lack of funding is the major obstacle in managing these mitigation 
projects. 
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Table 3.2 NFIP Repetitive Loss Structures in Macomb County  

 

Locations  
 

Residential  Commercial Repetitive Loss  

Armada Twp 
 

0 0 None  

Armada Village 
 

0 0 None  

Bruce Twp 
 

0 0 None  

Center Line 
 

0 0 None  

Chesterfield Twp 
 

3 0 Yes 

Clinton Twp 
 

1 0 Yes 

Eastpointe 
 

0 0 None  

Fraser 
 

0 0 None  

Harrison Twp 
 

10 0 Yes 

Lenox Twp 
 

0 0 None  

Macomb Twp 
 

4 0 Yes 

Mount Clemens 
 

0 0 None  

New Baltimore 
 

2 0 Yes 

New Haven 
 

0 0 None  

Ray Twp 
 

0 0 None 

Richmond 
 

0 0 None 

Richmond Twp 
 

0 0 None 

Roseville 
 

0 0 None 

Shelby Twp 
 

0 0 None 

St. Clair Shores 
 

4 0 Yes 

Sterling Heights 
 

1 0 Yes 

Utica 
 

2 0 Yes 

Warren 
 

0 0 None 

Washington Twp 
 

0 0 None 

Village of Romeo 
 

0 0 None 
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