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1 INTRODUCTION 
1.1 Introduction 

Hazard mitigation is defined as any action taken before, during, or after a disaster to permanently 
eliminate or reduce the long-term risk to human life and property. Hazard mitigation is a key component 
of a comprehensive emergency management program, occurring before and after disaster events. When 
implemented in tandem with preparedness, response, and recovery efforts, this hazard mitigation plan 
will help participating jurisdictions reduce their risk of natural hazards while improving their resiliency. 
The goal of a mitigation plan is to identify policies and actions that can be implemented at the local level 
to reduce risk and future losses.   

Figure 1: Emergency Management Cycle 

 

  

The 2022 Tri-County Hazard Mitigation Plan provides a framework to enhance the general welfare and 
safety of residents across Ingham, Clinton, and Eaton counties in Michigan. This plan considers the impact 
of natural hazards across the region, reviews current levels of capability relevant to hazard mitigation, 
and identifies a comprehensive hazard mitigation strategy. 
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Figure 2: Tri-County Region 

 

 

1.2 Planning Process 

To accomplish the update of the Tri-County Hazard Mitigation Plan, the participating jurisdictions 
followed a planning process designed to engage communities and stakeholders, identify current levels of 
capability, assess hazards and risks, and develop a realistic and achievable hazard mitigation strategy that 
buys down risk and builds resiliency. This process is outlined in this section. 

1.2.1 Defining the Planning Area and Resources 
To begin the process, participating jurisdictions were identified for the hazard mitigation plan update. The 
following jurisdictions have met all requirements and are considered continuing participants in this plan, 
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having participated in the 2015 plan. The community highlighted with an asterisk is considered a new 
participant and did not participate in the 2015 plan. 

• Clinton County 
• Victor Township* 
• Eaton County 
• Delta Township 
• Ingham County 
• Delhi Township 
• City of East Lansing 
• Locke Township 
• Meridian Township 
• Williamstown Township  

For a jurisdiction to be considered a participant in the plan, the following requirements had to be met:  

• At least one (1) planning team participant from a jurisdiction attended each meeting.  
• The jurisdiction completed a capability assessment survey. 
• The jurisdiction provided input on the hazard analysis and risk assessment. 
• The jurisdiction provided at least one (1) hazard mitigation action, whether new or continuing. 

Per Michigan Emergency Management and Homeland Security, any additional jurisdiction that 
participated in some form in the planning process as defined in this section but did not submit a hazard 
mitigation action may adopt the plan if they contribute a new hazard mitigation action or agree to 
complete at last one mitigation action within their adoption documentation. 

1.2.2 Build the Planning Team 
During the initial stages of the planning process, the planning team was anticipated to include the 
following participating jurisdictions: 

• Clinton County 
• Eaton County 
• Ingham County 
• Delta Township 
• Delhi Township 

Representatives from the five (5) participating jurisdictions made up the core regional steering team. This 
team met bi-weekly and helped guide the management aspects of the process from beginning to end. 

A larger planning team was developed to implement the planning aspects of the process. Jurisdictions in 
Clinton, Eaton, and Ingham counties were invited to participate in the planning team, which met on a 
county by county basis. Table 1, Table 2, and Table 3 reflect those jurisdictions invited to participate as 
part of the planning process. Those jurisdictions that did not opt to become full participants in the plan 
were considered stakeholders to the process. 
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Table 1: Clinton County Communities 

Clinton County 
Clinton County Dallas Township DeWitt Charter Township 
Olive Township Riley Township Victor Township 
Watertown Charter Township   

 

Table 2: Eaton County Communities 

Eaton County 
Eaton County Bellevue Township Village of Bellevue 
Brookfield Township City of Charlotte Chester Township 
Delta Township City of Dimondale Eaton Township 
Eaton Rapids Township City of Eaton Rapids City of Grand Ledge 
Hamlin Township Kalamo Township Village of Mulliken 
Nolan Township City of Olivet Oneida Township 
Roxand Township  Sunfield Township Village of Sunfield 
Vermontville Township Village of Vermontville Watertown Township 
Windsor Township   

 

Table 3: Ingham County Communities 

Ingham County 
Ingham County Alaeidon Township Aurelius Township 
Bunkerhill Township Delhi Township City of East Lansing 
Ingham Township Lansing Township Leroy Township 
City of Leslie Locke Township City of Mason 
Meridian Township Onondaga Township Stockbridge Township 
Vevay Township White Oak Township Williamston Township 

 

Three (3) meetings were held for Eaton and Ingham counties.   

• Meeting 1 – Process introduction and overview, purpose of mitigation planning, capabilities 
assessment  

• Meeting 2 – Hazard Identification and Risk Assessment (HIRA) overview and discussion, 
development of planning goals 

• Meeting 3 – HIRA finalization, review of potential hazard mitigation actions and strategy, 
discussion of plan implementation and maintenance 

Due to scheduling conflicts, two (2) meetings were held for Clinton County. 

• Meeting 1 – Process introduction and overview, purpose of mitigation planning, capabilities 
assessment, HIRA overview and discussion, development of planning goals 

• Meeting 2 – HIRA finalization, review of potential hazard mitigation actions and strategy, 
discussion of plan implementation and maintenance 
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Meeting summaries and attendance rosters for these meetings can be found in the Planning Process 
Appendix to this plan. 

Additionally, key stakeholders were invited to provide insight and expertise as the plan was being 
developed. Table 4 lists stakeholders that were invited to provide input into the planning process. 

Table 4: Stakeholders 

Stakeholders 
Michigan State University 
Tri-County Regional Planning Commission 
Michigan Emergency Management and Homeland Security Division 
Barry-Eaton District Health Department 
General Motors 
Sparrow-Eaton Hospital 
Olivet College 
Lansing Community College 
Nutrien Ag Solutions 
Meijer 
Jackson National Life 
Dart Manufacturing 
East Lansing Planning Commission 
Gratiot County Emergency Management 
Ionia County Emergency Management 
Shiawassee County Emergency Management / Homeland Security 
Montcalm County Emergency Services 
Barry County Emergency Management Department 
Calhoun County Office of Emergency Management 
Kalamazoo County Office of Emergency Management 
Jackson County Emergency Management 
Washtenaw County Emergency Services 
Saginaw County Office of Emergency Management 
Livingston County Emergency Management 

 

1.2.3 Create an Outreach Strategy 
Outreach to and involvement of the public in the hazard mitigation planning process is a key component 
of the effectiveness of the final plan. Public outreach was accomplished both at the beginning and the 
end of the process. An electronic survey was released on January 18, 2022, utilizing the web-based 
Smartsheet survey tool. The plan was advertised by the counties and jurisdictions within. A full accounting 
of advertising for the public survey is included in the Planning Process Appendix to this plan. 

Once the initial draft of the plan was completed, it was released for public review. The review period ran 
from June 7, 2022 through June 17, 2022, following all applicable county and community requirements 
for public input. The plan was posted for online access, and a survey was developed to collect comments. 
Proofs of publication are located in the Planning Process Appendix. Received comments were reviewed 
and incorporated into the document as appropriate. 
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1.2.4 Review Community Capabilities 
Jurisdictions were provided the opportunity to report on community capabilities; these capabilities were 
used as a baseline to identify areas upon which to build for the hazard mitigation strategy. Communities 
reported on capabilities in the following target areas: 

• Plans 
• Building codes, permitting, and inspections 
• Land use planning and ordinances 
• Administration 
• Staff 
• Technical capabilities 
• Funding resources 
• Programmatic and organizational capabilities 

All cities, townships, and charter townships within the Tri-County region were given the opportunity to 
complete a capability assessment survey. In accordance with a requirement of the planning process, a 
community must submit a capability assessment to be considered a “participating jurisdiction.” The 
outcome of the capability assessment surveys can be found in Chapter 2 of this document. 

1.2.5 Conduct a Risk Assessment 
A risk assessment is a calculation of the threat, vulnerability, and consequence of natural hazards that 
impact the participating jurisdictions in the planning area. The following hazards were identified and 
assessed during the plan update process: 

• Dam failure 
• Drought 
• Extreme temperatures 
• Flood 
• Severe weather (including fog, hail and lightning) 
• Severe wind 
• Severe winter weather 
• Tornado  
• Wildfire 

Following an initial evaluation of hazard risk, each county’s planning team discussed the results during the 
second planning meeting and added comment and context to the final assessment. Further information 
on the risk assessment process can be found in Chapter 3 of this document. 

1.2.6 Develop a Hazard Mitigation Strategy 
Throughout the planning process, participants worked to identify and analyze potential hazard mitigation 
actions and projects to reduce risks identified during the process. To focus this process, the planning 
committee for each county agreed on the following goals for the 2022 plan update. 

Goal 1. Reduce the risk of hazards to life and property. 

Goal 2. Protect critical infrastructure and essential facilities. 

Goal 3. Build community and public resiliency. 
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Mitigation alternatives were presented to each county planning committee at the final planning meeting. 
The groups discussed potential mitigation actions that would support each goal and mitigate the risks 
presented by each hazard in the risk assessment. Jurisdictions then finalized specific hazard mitigation 
actions they would implement.   

1.2.7 Keep the Plan Current 
To ensure the plan remains a living document, the group discussed and confirmed plan maintenance 
procedures, which are located in Chapter 5. The plan maintenance process includes: 

• Plan monitoring – tracking the implementation of the plan over time. 
• Plan evaluation – assessing the effectiveness of the plan at achieving its stated purpose and goals. 
• Plan updating – reviewing and revising the plan over its five (5)-year life cycle. 
• Plan implementation in conjunction with other planning mechanisms. 
• Continued public involvement. 

1.2.8 Review and Adoption 
Following the development of the complete plan draft, the plan was released for review and comment. 

• Planning Committee Review Period (June 6, 2022 – June 17, 2022)   
• Public Review Period (June 6, 2022 – June 17, 2022) 

Once the plan receives the Federal Emergency Management Agency’s (FEMA) “Approved Pending 
Adoption” designation, the Tri-County region and participating jurisdictions will be able to formally adopt 
the plan. The plan will remain in effect for five (5) years once approved. Adoptions are included as 
appendices to this document. 

1.2.9 Build a Safe and Resilient Community  
Once the plan is approved, participating jurisdictions will follow the processes outlined in Chapter 5 of 
this document to track and update the plan and begin the implementation of identified mitigation actions 
to build a more resilient community. 
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2 REGIONAL BACKGROUND AND 
CAPABILITIES ASSESSMENT 

2.1 Regional Overview 

2.1.1 Background 
The Tri-County region is comprised of Clinton, Eaton, and Ingham counties with a land area of 1,697.71 
square miles and an estimated population of more than 473,000. Michigan lies in the Midwest and Great 
Lakes regions of the United States. The latitude, altitude, and proximity to the Great Lakes influence the 
climate of Michigan to a large extent.  

The Southern Lower Peninsula area in Michigan contains many medium-sized urban areas and most of 
the state’s traditional farming and livestock grazing lands. This part of the state is extremely well-served 
by the Interstate Highway System, and many colleges and state universities are found throughout the 
area. Many features of historic and scenic interest draw tourists from other parts of the state and 
country. University sports venues, the Michigan International Speedway, minor league baseball, many 
different museums, zoos, professional theaters, historic sites, and well-known manufacturing facilities are 
numbered among the area’s many cultural attractions. The Tri-County region topography is essentially 
flat with an average elevation between 800 to 1,000 feet above sea level. The region is comprised of both 
urban and rural areas that experience large seasonal changes in temperature, with warm, humid 
summers and cold winters.  

Over the course of the year, the temperature can vary from 17°F to 82°F. The temperature is rarely below 
0°F or above 90°F. The warmest season is between late May and mid-September with the coldest period 
occurring from late November through early March. Temperatures in Michigan have risen almost 3°F 
since the beginning of the 20th century. Warming has been concentrated in winter and spring, while 
summers have not warmed substantially, a feature characteristic of much of the Midwest. The winter 
warming trend is reflected in a below-average number of very cold nights since 1990.   

There is a significant seasonal variation of cloud cover over the course of the year with the clearer part of 
the year occurring between late May and early November. The chance of precipitation varies throughout 
the year as either rain or snow. The wetter season is from late March to mid-October with the greatest 
number of wet days occurring in July, while the drier season lasts the remainder of the year with the 
fewest wet days occurring in February. Statewide annual precipitation has ranged from a low of 22.7 
inches in 1930 to a high of 41.8 inches in 2019. The frequency and intensity of extreme precipitation are 
also projected to rise, potentially increasing the occurrence of floods. Springtime flooding could pose a 
threat to Michigan’s important agricultural industry by delaying planting and threatening yield losses. 

Community services and facilities play an important role in maintaining and improving the quality of life 
for residents and visitors to the Tri-County region. The location and level of services, such as public water, 
public wastewater, and fiber optic lines, determine the types and intensities of development within a 
community. There are select areas within the region that have a high population density; however, some 
communities have relatively low population density, which can present challenges in providing services 
and mitigating hazard impacts.  
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2.1.2 Population and Demographics 
The 2020 Census counted every person living in the United States and the five (5) U.S. territories. It 
marked the 24th census in U.S. history and the first time that households were invited to respond to the 
census online. Additionally, the U.S. Census Bureau released new statistics from the 2016-2020 American 
Community Survey (ACS) 5-year estimates in spring 2022. These statistics enhance understanding of the 
social and economic characteristics of the U.S. population. The methodology improves the survey 
responses, making ACS the nation’s leading source for large- and small-area socioeconomic and 
demographic statistics for every community in the United States.  

The Tri-County region has an estimated population of over 473,000, according to the 2020 Census. A 
summary of population and demographic findings by county has been compiled and sourced. Since 2010, 
the Tri-County region’s population has increased by more than 9,000 people. Between 2010 and 2020, 
most of the jurisdictions that participated in the plan update experienced an increase in population 
except for East Lansing, which had a slight population decline of 1.7%. Of the 78 local jurisdictions within 
the Tri-County region, the jurisdictions shown in Table 1 actively participated in the update.  

Table 1: Population Changes 

Jurisdiction 2010 Population 2020 Population Percent Change Numeric Change 
Clinton County 75,382 79,128 5.0% 3,746 
Victor Township 3,460 3,463 0.1% 3 
Eaton County 107,759 109,175 1.3% 1,416 
Delta Township 32,408 33,119 2.2% 711 
Ingham County 280,895 284,900 1.4% 4,005 
Delhi Township 25,877 27,710 7.1% 1,833 
East Lansing (City) 48,579 47,741 -1.7% -838 
Locke Township 1,791 1,809 1.0% 18 
Meridian Township 39,688 43,916 10.7% 4,228 
Williamstown Township 4,978 5,286 6.2% 308 

Source:  U.S. Census 

The median age in the study area is 38.2 years compared to the average age in Michigan of 39.8 years. 
Each person in the Tri-County region is exposed to at least one (1) of the hazards identified in this plan. 
Understanding who is being affected by a disaster is important when preparing for future events. Social 
and economic characteristics may limit an individual’s ability to understand their risk, respond to, and 
recover from disasters.  
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Figure 1. Tri-County Population Density 
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Table 2. Race and Hispanic Origin 

Category Clinton County Eaton County Ingham County 

Population of one race 74,333 93.9% 101,806 93.3% 260,678 91.5% 

White alone 69,204 87.5% 89,292 81.8% 198,552 69.7% 

Black or African American alone 1,715 2.2% 7,688 7.0% 35,580 12.5% 

American Indian and Alaska Native 
alone 313 0.4% 451 0.4% 1,535 0.5% 

Asian alone 1,877 2.4% 2,478 2.3% 16,522 5.8% 

Native Hawaiian and Other Pacific 
Islander alone 25 0.0% 18 0.0% 124 0.0% 

Some other race alone 1,199 1.5% 1,879 1.7% 8,365 2.9% 

Population of two or more races 4,795 6.1% 7,369 6.7% 24,222 8.5% 

Population of two races 4,598 5.8% 6,914 6.3% 22,597 7.9% 

Population of three races 182 0.2% 416 0.4% 1,506 0.5% 

Population of four races 13 0.0% 32 0.0% 110 0.0% 

Population of five races 2 0.0% 7 0.0% 8 0.0% 

Total 79,128  109,175  284,900  

Source:  U.S. Census 

Clinton County Findings 

The U.S. Census Bureau reported that Clinton County, MI had a population of more than 79,000 people 
with a median age of 41.1 and a median household income of $72,490, which was more than the median 
annual income of $67,521 (2020) across the entire United States. The County’s population growth is 
expected to rise, according to estimates in Table 3 provided by the Michigan Department of Technology, 
Management, and Budget (DTMB) in 2019. Figure 2 statistics are attributed to the 2020 Decennial Census 
from the U.S. Census Bureau.  
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Figure 2. Clinton County Demographics  

 

Source:  U.S. Census 

Table 3. Clinton County Population Projections 

 

Source:  Michigan DTMB 

Eaton County Findings 

The U.S. Census Bureau reported that Eaton County’s population surpassed 109,000 people with a 
median age of 41.1 and a median household income of $67,440, which was less than the median annual 
income of $67,521 (2020) across the entire United States. The County’s population growth is expected to 
rise, according to estimates in Table 4 provided by the Michigan DTMB from 2019. Figure 3 statistics are 
attributed to the 2020 Decennial Census from the U.S. Census Bureau. 
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Figure 3. Eaton County Demographics 

 

Source:  U.S. Census 

Table 4. Eaton County Population Projections 

 

Source:  Michigan DTMB 

Ingham County Findings 

The U.S. Census Bureau reported that Ingham County had a population of more than 284,000 people with 
a median age of 32.4 and a median household income of $55,253, which was less than the median annual 
income of $67,521 (2020) across the entire United States. The County’s population growth is expected to 
rise according to estimates in Table 5 provided by the Michigan DTMB from 2019. Figure 4 statistics are 
attributed to the 2020 Decennial Census from the U.S. Census Bureau. 
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Figure 4. Ingham County Demographics 

 

Source:  U.S. Census 

Table 5. Ingham County Population Projections 

 

Source:  Michigan DTMB 

2.1.3 Economy 
After a disaster, economic resiliency drives recovery. The Tri-County region has specific economic drivers 
that are important to understand when planning to reduce the impacts of hazards and disasters to the 
local economy.  

According to the 2020 ACS 5-Year Estimates product, the three largest industry sectors in the region are 
Health Care and Social Assistance (13.1%), Manufacturing (12.8%), and Educational Services (12.4%). 
Together, these three industries comprise approximately 38.3 percent of all wage and salary employment 
for the study area. Other important sectors are Retail Trade (9.9%), Public Administration (8.8%), and 
Accommodation and Food Services (6.5%). The least prominent industries include Agriculture, Forestry, 
Fishing and Hunting, and Mining, Wholesale Trade, and Information.  
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Table 6. Employment by Industry 

Industry 

Clinton County Eaton County Ingham County State of Michigan 

Employees 
% of 

Workforce Employees 
% of 

Workforce Employees 
% of 

Workforce Employees 
% of 

Workforce 

Agriculture, forestry, 
fishing and hunting, 
and mining: 841 2.2% 526 1.0% 905 0.6% 52798 1.1% 
        Agriculture, 
forestry, fishing and 
hunting 825 2.1% 478 0.9% 866 0.6% 46902 1.0% 
        Mining, 
quarrying, and oil 
and gas extraction 16 0.0% 48 0.1% 39 0.0% 5896 0.1% 

Construction 2457 6.3% 2763 5.1% 5345 3.7% 257038 5.5% 

Manufacturing 4633 11.9% 9516 17.6% 13114 9.1% 865163 18.6% 

Wholesale trade 1161 3.0% 910 1.7% 2890 2.0% 110651 2.4% 

Retail trade 3588 9.2% 5691 10.5% 14478 10.0% 499752 10.7% 
Transportation and 
warehousing, and 
utilities: 1383 3.5% 2735 5.1% 5889 4.1% 207259 4.4% 
        Transportation 
and warehousing 1121 2.9% 2079 3.8% 5085 3.5% 171194 3.7% 

        Utilities 262 0.7% 656 1.2% 804 0.6% 36065 0.8% 

Information 412 1.1% 677 1.3% 1895 1.3% 62541 1.3% 
Finance and 
insurance, and real 
estate and rental 
and leasing: 3373 8.6% 4009 7.4% 10598 7.3% 260053 5.6% 
        Finance and 
insurance 2591 6.6% 3287 6.1% 7736 5.4% 187456 4.0% 
        Real estate and 
rental and leasing 782 2.0% 722 1.3% 2862 2.0% 72597 1.6% 
Professional, 
scientific, and 
management, and 
administrative and 
waste management 
services: 3250 8.3% 4273 7.9% 14777 10.2% 451320 9.7% 
        Professional, 
scientific, and 
technical services 2015 5.2% 2264 4.2% 8887 6.1% 268821 5.8% 
        Management of 
companies and 
enterprises 0 0.0% 8 0.0% 63 0.0% 6267 0.1% 
        Administrative 
and support and 
waste management 
services 1235 3.2% 2001 3.7% 5827 4.0% 176232 3.8% 
Educational 
services, and health 
care and social 
assistance: 10045 25.7% 11704 21.6% 42225 29.2% 1089747 23.4% 
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Industry 

Clinton County Eaton County Ingham County State of Michigan 

Employees % of 
Workforce 

Employees % of 
Workforce 

Employees % of 
Workforce 

Employees % of 
Workforce 

        Educational 
services 4581 11.7% 4732 8.7% 24259 16.8% 395593 8.5% 
        Health care and 
social assistance 5464 14.0% 6972 12.9% 17966 12.4% 694154 14.9% 
Arts, entertainment, 
and recreation, and 
accommodation and 
food services: 2581 6.6% 3215 5.9% 15585 10.8% 427660 9.2% 
        Arts, 
entertainment, and 
recreation 397 1.0% 347 0.6% 3339 2.3% 86268 1.9% 
        Accommodation 
and food services 2184 5.6% 2868 5.3% 12246 8.5% 341392 7.3% 
Other services, 
except public 
administration 1773 4.5% 2613 4.8% 6748 4.7% 213577 4.6% 
 Public 
administration 3589 9.2% 5453 10.1% 10124 7.0% 160798 3.5% 

Total Workforce 39,086   54,085   144,573   4,658,357   

         
Source:  U.S. Census 

The economy of Clinton County employs over 39,000 people. The largest industries in Clinton County are 
Health Care and Social Assistance, Educational Services, and Manufacturing, and the highest paying 
industries are Mining, Quarrying, Oil and Gas Extraction ($250,001), Utilities ($86,620), and Public 
Administration ($61,966). The most common job groups for people living in Clinton County are Office and 
Administrative Support Occupations, Management Occupations, and Sales and Related Occupations.  

The economy of Eaton County employs more than 54,000 people. The largest industries in Eaton County 
are Manufacturing, Health Care and Social Assistance, and Retail Trade, and the highest paying industries 
are Utilities ($76,845), Public Administration ($62,415), and Finance and Insurance ($53,481). The most 
common job groups for people living in Eaton County are Office and Administrative Support Occupations, 
Production Occupations, and Management Occupations.  

The economy of Ingham County employs over 144,000 people. The largest industries in Ingham County 
are Educational Services, Health Care and Social Assistance, and Retail Trade, and the highest paying 
industries are Management of Companies and Enterprises ($104,440), Utilities ($61,462), and Public 
Administration ($61,392). The most common job groups for people living in Ingham County are Office and 
Administrative Support Occupations, Sales and Related, Education Instruction, and Library Occupations. 

2.1.4 Infrastructure 
Infrastructure is comprised of the basic facilities and services needed for a community. The region’s 
public infrastructure, excluding transportation features, is limited to population centers where sewer and 
water services are provided by the local municipality. The most comprehensive systems (sewer/water) 
are in place to serve residents in urbanized areas in East Lansing and all charter townships, including St. 
Johns, Grand Ledge, DeWitt, Charlotte, Eaton Rapids, Leslie, Mason, and Williamston. This region still 
maintains a significant number of residents and businesses outside of public water and sewer service 
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areas. There are rural individual structures and small residential and commercial developments 
throughout the region still only served by groundwater wells and individual or small shared septic 
systems. 

Municipal level public works services of sewer and water exist at some level in incorporated cities region-
wide. Municipalities with services include the larger communities of each county, such as the cities of 
Charlotte, Eaton Rapids, and Grand Ledge, and Delta Charter Township in Eaton County; the cities of East 
Lansing, Mason, and Williamston, and Meridian Township, Lansing Township, and Delhi Township in 
Ingham County; and the cities of St. Johns and DeWitt and Watertown Townships in Clinton County. A 
variety of communities in the urbanized core area of the region have water and/or sewer services 
provided through contracts and joint services agreements with the Lansing Board of Water and Light. 
Partial services of water or sewer are common in the study area’s smaller villages and towns such as 
Sunfield, Olivet, and Vermontville in Eaton County; Webberville, Stockbridge, and Dansville in Ingham 
County; and Ovid, Fowlerville, and Bath in Clinton County. 

2.1.5 Critical Facilities 
A critical facility provides services and functions essential to a community, especially during and after a 
disaster. Typical critical facilities include hospitals, fire stations, police stations, storage of critical records, 
and similar facilities. These facilities should be given special consideration when formulating regulatory 
alternatives and floodplain management plans. 

Public Safety and Health 

FEMA defines critical facilities as facilities and infrastructure that are critical to the health and welfare of 
the population and that are especially important following hazards. Within this plan, public health and 
safety critical facilities include emergency medical services (EMS), fire and police departments, hospitals, 
and municipal buildings.  

Ingham County has the greatest number of public safety and health facilities with 49, followed by Eaton 
County with 33, and Clinton County with 30 as summarized in Table 7. Since the region is vulnerable to a 
wide variety of natural hazards, it is imperative that these critical facilities remain viable and available to 
support their communities in the event of an emergency or disaster.  

Table 7. Public Health and Safety Facilities 

Category Clinton County Eaton County Ingham County 
EMS 1 0 2 
Fire Department 15 17 25 
Police Department 8 8 12 
Hospital 1 2 4 
Municipal Office 6 6 6 

TOTAL 30 33 49 
Source:  U.S. Census 
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Figure 5. Clinton County Critical Facilities 
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Figure 6. Eaton County Critical Facilities 
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Figure 7. Ingham County Critical Facilities 

 

Utilities 

Consumers Energy Company, the Lansing Board of Water and Light, and Detroit Edison provide electrical 
power and natural gas to residents and businesses in this region. The City of Eaton Rapids also has an 
electric generating utility. Natural gas is the most common form of heating fuel type for households, and 
the communities in the urbanized central area of our region are mostly served by traditional gas utility 
lines. Bottled, tank or LP gas provides a large portion of the heat fuel to homes and businesses in the 
region’s more rural areas. Some older areas still rely on oil fuel. There has been a growing trend to use 
wood-burning furnaces located outside the home. Fuel cost increases over the past few years caused a 
spike in the number of fuel-efficient burners that use corn or wood pellets. 
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2.1.6 Cultural and Historic Resources 
Historic resources and structures provide an irreplaceable link to the cultural history of the region. 
Historic properties may also be valuable economic assets that attract business and tourism. Historic 
structures may be more vulnerable to certain hazards since they have fewer safety measures installed. 
According to the National Register of Historic Places, there are 65 properties and 11 districts that have 
received designation as a National Historic Landmark.  

Table 8. National Register of Historic Places  

Category Clinton County Eaton County Ingham County 
Building/Structure 5 14 46 
District 1 3 7 

TOTAL 6 17 53 
Source:  National Register of Historic Places 

2.1.7 Natural Environment 
Environmental assets and natural resources are important to the identity and quality of life of the Tri-
County region and support the economy through agriculture, tourism and recreation, and a variety of 
other ecosystem services, such as clean air and water. The natural environment also provides protective 
functions that reduce hazard impacts and increase resiliency. For instance, wetlands and riparian areas 
help absorb floodwaters; soils and landscaping contribute to stormwater management, and vegetation 
provides erosion control and reduces runoff. Conservation of environmental assets may present 
opportunities to meet mitigation and other community objectives, such as protecting sensitive habitats, 
developing parks and trails, or contributing to the economy.  

Within Clinton County, significant water features include Lake Ovid, Park Lake, Round Lake, Looking Glass 
River, Maple River, and Muskrat Lake. Flood-prone areas include the Maple River area along the northern 
border of the county and the Lake Ovid area on the eastern edge of the county. The Looking Glass River, 
which runs along the southern tier of the county, is also an area of flood concern. 

Eaton County is part of three separate watersheds. The Upper Grand River watershed covers 
approximately 34% (or 128,000 acres) of the county. The Thornapple River watershed is a sub-watershed 
of the Lower Grand River watershed and covers approximately 44% (or 163,000 acres) of the county. The 
Battle Creek watershed, a sub-watershed of the Kalamazoo River watershed, covers approximately 21% 
(or 79,000 acres) of the county. 

In Ingham County, both the Grand River and Red Cedar River have the potential to significantly impact the 
residents and visitors. The Grand River flows to the north along the west side of the county. The Red 
Cedar River flows westward along the northern portion of the county. Both meet in Lansing and flow out 
toward the northwest corner. Ingham County is within the Grand River drainage basin. 

2.1.8 Development Patterns  
An effective way that the region can reduce future losses is to avoid development in areas with known 
Even though there is the potential for additional development across the region, growth should only 
occur when municipal or county services have the capacity to absorb the growth and there is a fiscal 
ability and community agreement to the expanded infrastructure required for growth.  

The area’s vulnerability to natural hazards is not expected to change dramatically over the next five (5) 
years due to increased development as many portions of the county are built out. Enforcement and 
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strengthening of current building codes will ensure that development will be stronger and more resilient 
than some of the older structures across the three (3) counties. Table 9 represents the change in housing 
units between the decennial censuses.  Since the 2010 census, Clinton County has had the 5th highest 
percent change in housing units across the state of Michigan. In the future, all jurisdictions should 
attempt to provide an assortment of housing options for all segments of the population in order to supply 
adequate housing for the growing population.  

Table 9. Housing Growth 

Category Housing Units (2010) 
Housing Units 

(2020) Percent Change 

Clinton County 30,695 32,821 6.9% 
Eaton County 47,050 47,497 1.0% 
Ingham County 121,281 125,251 3.3% 

Source:  U.S. Census 

In addition to each county’s planning capabilities, the Tri-County Regional Planning Commission is 
designated as the area’s Metropolitan Planning Organization (MPO) responsible for coordinating federally 
funded transportation projects. The Commission is also certified by the U.S. Department of Commerce as 
the Economic Development Districts (EDD) to facilitate federally funded economic development programs 
and initiatives. The Commission is focused on developing a sustainable future for the region’s economic, 
natural resources, infrastructure, and transportation system.  

2.2 Capabilities Assessment 

This capability assessment examines the existing studies, plans, programs, and policies that have 
incorporated hazard mitigation and other proactive measures into processes at the local and county 
levels. The purpose of the capability assessment is to highlight successes, identify shortcomings, and lay 
the groundwork for possible improvement. The adopting jurisdictions recognize that the inclusion of 
mitigation initiatives not only benefits the community by reducing human suffering, damages, and the 
costs of recovery but also helps build and maintain sustainability and economic health across the region.  

In order to understand what capabilities are in place in each of the participating jurisdictions, a 
capabilities assessment was conducted with each jurisdiction. The assessment focused on those 
capabilities that can be used in tandem with the Plan update to build resilience within and across each 
participating jurisdiction. The capabilities assessment focused on the following key areas: 

• Planning and Regulatory 
• Administrative and Technical  
• Financial  
• Education and Outreach   

2.2.1 Planning and Regulatory Capabilities 
Planning and regulatory capabilities are based on the implementation of ordinances, policies, local laws, 
and plans and programs that relate to guiding and managing growth and development. Table 10 provides 
a summary of the relevant plans, ordinances, and programs already in place across the Tri-County region 
based on capability assessment responses. 
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Table 10. Planning and Regulatory Capabilities Summary 

 

Source:  Capability Assessment Survey Responses 
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2.2.2 Administrative and Technical Capabilities 
Administrative and technical capabilities refer to the jurisdiction’s staff and their skills and tools that can be used for mitigation planning 
and to implement specific mitigation actions. It also refers to the ability to access and coordinate these resources effectively. Table 11 
provides a summary of the types of personnel employed by the jurisdiction, the resources available to implement mitigation actions, and 
the level of knowledge and/or technical expertise.  

Table 11. Administrative and Technical Capabilities Summary 

Source:  Capability Assessment Survey Responses 
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2.2.3 Financial Capabilities  
Financial capabilities are the resources that a jurisdiction has access to or is eligible to use to fund mitigation actions. Table 12 provides a 
summary of what funding sources a community may have access to. It is understood that some governments have access to recurring 
sources of revenue beyond property, sales, and incomes taxes, such a stormwater utility or development impact fees. 

Table 12. Financial Capabilities Summary 

Source:  Capability Assessment Survey Responses 

The primary funding mechanisms used to implement hazard mitigation projects are FEMA’s three Hazard Mitigation Assistance (HMA) 
programs. The grant program includes Hazard Mitigation Grant Program (HMGP), Building Resilient Infrastructure and Communities 
(BRIC), Flood Mitigation Assistance (FMA). These competitive grant programs are intended to provide funding for eligible mitigation 
measures that reduce loss. Adoption of this plan will increase participants’ eligibility for federal grants to develop hazard mitigation plans 
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and execute hazard mitigation projects, reducing the risks from disasters and natural hazards. According to the National Institute of 
Building Sciences findings (2019), every $1 spent on mitigation funding can save $6 in future disaster costs. 

In addition to the federal opportunities, Michigan does have a Disaster and Emergency Contingency Fund (DECF) as a result of 
amendments to Public Act 390, which requires the legislature to annually appropriate sufficient funds to maintain the fund at a level 
between $2.5 million and $10 million. These funds are authorized by the governor to provide to state assistance to counties and 
municipalities when federal assistance is not available. 

2.2.4 Education and Outreach Capabilities  
This type of capability refers to education and outreach programs and methods already in place that could be used to aid a jurisdiction in 
implementing mitigation activities and communicating hazard-related information. Table 13 provides a summary of what types of 
activities or communications are available to improve a jurisdiction’s awareness of hazards and risks.  

Table 13. Education and Outreach Capabilities Summary 
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Source:  Capability Assessment Survey Responses 
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3. HAZARD IDENTIFICATION AND RISK 
ASSESSMENT 

3.1. Introduction 

“When you can remove risk, do it. When you can’t, reduce it.” ~ Unknown 

The Federal Emergency Management Agency (FEMA) defines risk as a combination of hazard, 
vulnerability, and exposure. “It is the impact that a hazard would have on people, services, facilities, and 
structures in a community and refers to the likelihood of a hazard event resulting in an adverse condition 
that causes injury or damage.”  

Assessing risk is the first step in the hazard mitigation planning process. It is impossible to identify and 
prioritize the appropriate mitigation actions to reduce losses from hazards without first knowing what 
those hazards are and how vulnerable a community is to them.  

The risk assessment process helps identify and communicate a community’s hazards and vulnerabilities. It 
guides the development of mitigation goals and implementation of actions and policies that reduce 
impacts of disasters on people and property. It provides decision-makers with a better understanding of 
their potential risk to natural hazards and offers a framework for developing strategies to prepare for and 
reduce risk from future hazard events.  

The 2022 Hazard Identification and Risk Assessment (HIRA) for the Tri-County Hazard Mitigation Plan 
update builds on the methodology described in the 2013 FEMA Local Mitigation Planning Handbook. The 
Handbook recommends a four-step process for conducting a risk assessment: 

1) Describe Hazards 
2) Identify Community Assets 
3) Analyze Risks 
4) Summarize Vulnerability 

Data collected through this process has been incorporated into the following sections of this chapter:  

• Major Incidents Since Last Update 
• Hazard Summary 
• Hazard Profiles 

3.2. Major Incidents Since Last Update 

The previous version of the Tri-County Hazard Mitigation Plan was approved in 2015. Table 1 summarizes 
major incidents that have occurred in the region since the approval of the previous plan, according to the 
National Centers for Environmental Information (NCEI) and other hazard sources used during this 
assessment. Each hazard section contains a further extrapolation of the region’s experiences with each 
hazard. 
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Table 1.  Major Incidents in the Tri-County Region 2015–2021 

Major Incidents 2015–2021 
Incident Type Number 

of 
Incidents 

Property 
Damage 

Crop 
Damage 

Injuries Fatalities 

Dam Failure 0 $0 $0 0 0 
Drought 0 $0 $0 0 0 
Extreme Temperatures 1 $0 $0 0 0 
Flood 2 $125,000 $0 0 0 
Severe Weather 9 $187,000 $0 0 0 
Severe Wind 31 $39.474M $0 0 0 
Severe Winter Weather 15 $350,000 $0 0 0 
Tornado 1 $200,000 $0 0 0 
Wildfire 0 $0 $0 0 0 
Total 59 $40.336M $0 0 0 

Source:  NCEI 

3.3. Federal Disaster Declarations 

There are two (2) types of disaster declarations provided for in the Stafford Act – emergency declarations 
and major disaster declarations. Both declaration types authorize the president of the United States to 
provide supplemental federal disaster assistance; however, the event related to the disaster declaration 
and type and amount of assistance may differ. 

An emergency declaration can be declared for any occasion or instance when the president determines 
federal assistance is needed. Emergency declarations supplement state and local efforts in providing 
emergency services, such as the protection of lives, property, public health and safety, or to lessen or 
avert the threat of a catastrophe in any part of the United States. 

A major disaster declaration can be declared for any natural event, or regardless of cause, that the 
president believes has caused damage of such severity that it is beyond the combined capabilities of state 
and local governments to respond. A major disaster declaration provides a wide range of federal 
assistance programs for individuals and public infrastructure, including funds for both emergency and 
permanent work. 

Between 1965 and 2021, the counties in the Tri-County region have received 10 separate disaster 
declarations and six (6) emergency declarations. The causes for these declarations included tornadoes, 
severe summer storms, severe winter storms and freezing, flooding, and power outages. Additionally, all 
three (3) counties received a declaration for the national activities to support evacuation from Hurricane 
Katrina in 2005 and the national response to COVID-19 in 2020. 
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Table 2.  Federal Disaster Declarations in the Tri-County Region 1965–2021 

Federal Disaster Declarations 1965–2021 
Declaration 
Number 

Declaration 
Type 

Year Declaration Title Designated Area 

DR-190-MI DR 1965 Tornadoes and Severe Storms Clinton (County) 
DR-190-MI DR 1965 Tornadoes and Severe Storms Eaton (County) 
DR-330-MI DR 1972 Severe Storms and Freezing Clinton (County) 
DR-330-MI DR 1972 Severe Storms and Freezing Eaton (County) 
DR-330-MI DR 1972 Severe Storms and Freezing Ingham (County) 
DR-465-MI DR 1975 Severe Storms, High Winds, and Flooding Eaton (County) 
DR-465-MI DR 1975 Severe Storms, High Winds, and Flooding Ingham (County) 
DR-486-MI DR 1975 Severe Storms, High Winds, and Flooding Ingham (County) 
DR-495-MI DR 1976 Severe Storms, Tornadoes, Icing, and 

Flooding 
Clinton (County) 

EM-3030-MI EM 1977 Snowstorms Eaton (County) 
EM-3057-MI EM 1978 Blizzards and Snowstorms Clinton (County) 
EM-3057-MI EM 1978 Blizzards and Snowstorms Eaton (County) 
EM-3057-MI EM 1978 Blizzards and Snowstorms Ingham (County) 
DR-774-MI DR 1986 Severe Storms and Flooding Clinton (County) 
DR-1226-MI DR 1998 Severe Storms Clinton (County) 
EM-3160-MI EM 2001 Snow Clinton (County) 
EM-3160-MI EM 2001 Snow Eaton (County) 
EM-3160-MI EM 2001 Snow Ingham (County) 
EM-3189-MI EM 2003 Power Outage Eaton (County) 
EM-3189-MI EM 2003 Power Outage Ingham (County) 
DR-1527-MI DR 2004 Severe Storms, Tornadoes, and Flooding Eaton (County) 
DR-1527-MI DR 2004 Severe Storms, Tornadoes, and Flooding Ingham (County) 
EM-3225-MI EM 2005 Hurricane Katrina Evacuation Clinton (County) 
EM-3225-MI EM 2005 Hurricane Katrina Evacuation Eaton (County) 
EM-3225-MI EM 2005 Hurricane Katrina Evacuation Ingham (County) 
DR-1777-MI DR 2008 Severe Storms, Tornadoes, and Flooding Eaton (County) 
DR-1777-MI DR 2008 Severe Storms, Tornadoes, and Flooding Ingham (County) 
EM-3455-MI EM 2020 COVID-19 Clinton (County) 
DR-4494-MI DR 2020 COVID-19 Pandemic Clinton (County) 
EM-3455-MI EM 2020 COVID-19 Eaton (County) 
DR-4494-MI DR 2020 COVID-19 Pandemic Eaton (County) 
EM-3455-MI EM 2020 COVID-19 Ingham (County) 
DR-4494-MI DR 2020 COVID-19 Pandemic Ingham (County) 

Source:  FEMA 
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3.4. Hazard Summary 

To identify the list of hazards for the 2022 HIRA update, the planning team began by reviewing the 
hazards that garnered some level of analysis in the development of the 2015 plan. These hazards were: 

• Drought 
• Extreme cold 
• Extreme heat 
• Flooding 
• Fog 
• Hail 
• Ice/Sleet storms 
• Lightning 
• Severe winds 
• Snowstorms 
• Tornadoes 
• Wildfire 

Based on a review of these hazards, the team updated the list to reflect conditions in 2022. The following 
changes were made to the hazards list for this iteration of the plan update: 

• Extreme heat and extreme cold were combined into the Extreme Temperatures chapter. 
• Fog, hail, and lightning were combined into the Severe Weather chapter. 
• Ice/sleet storms and snowstorms were combined into the Winter Weather chapter.   
• Dam failure was added to the hazard list due to high-hazard dams in the area. 

Upon further assessment, the planning team reviewed the level of wildfire risk across the region. While 
areas of risk exist (exemplified by the prevalence of Wildland-Urban Interface in specific areas), wildfire is 
not considered a major hazard, though mitigation of fire danger may still occur.   

The 2022 HIRA assesses the following hazards: 

• Dam failure 
• Drought 
• Extreme temperatures 
• Flood 
• Severe weather 
• Severe wind 
• Tornado 
• Wildfire 
• Winter weather 

3.5. Assessment Methodology 

Once the list of hazards for the 2022 plan update was set, the planning committee participated in an 
assessment of each hazard. Each hazard was assessed for the following criteria: 

• Hazard Profile – provides general background information on each hazard 
• Area of Impact – identifies locations within the planning area where hazards can occur 
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• Extent – identifies the maximum levels of impact a hazard could have 
• Previous Occurrences – lists previous occurrences of hazards in the planning area 
• Probability – extrapolates future probability of a hazard incident occurring 

Following the hazard profiles, the planning committee assessed each hazard for specific vulnerabilities.  
These vulnerabilities included: 

• Impacts to people 
• Impacts to infrastructure 
• Impacts to the economy 
• Impacts to the environment 

Hazards were ranked on three metrics to determine an overall significance – Probability of Occurrence, 
Severity of Impact, and Extent. Finally, the planning committee assessed the overall significance of each 
hazard, based on the findings of each assessment.   

3.5.1. Probability of Occurrence Score 
Table 3. Probability of Occurrence 

Probability Indicator Probability of Future Events Numerical Hazard Score 
Highly Likely An event probable in the next year 4 
Likely An event probable in the next 2–3 years 3 
Possible An event possible in the next 4–5 years 2 
Unlikely An event is unlikely in the next 10 years 1 

 

3.5.2. Severity of Impact Score 
Table 4. Severity of Impact 

Severity Indicator Deaths/Injuries Shutdown of 
Facilities 

Percentage of 
Property 
Destroyed 

Numerical Hazard 
Score 

Catastrophic High number of 
deaths and/or 
injuries 

Complete 
shutdown for 30 
days or more 

More than 50% 
damaged or 
destroyed 

4 

Critical Multiple deaths 
and/or injuries 

Complete 
shutdown for a 
week to 30 days 

25% to 50% of 
property damaged 
or destroyed 

3 

Limited Minor injuries 
only 

Complete 
shutdown of 
facilities for one 
day to one week 

10% to 25% of 
property damaged 
or destroyed 

2 

Minor Few, if any, 
injuries 

Shutdown of 
facilities only 
temporary 

Less than 10% of 
property damaged 
or destroyed 

1 
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3.5.3. Extent Score 
Table 5. Extent 

Extent Indicator Spatial Extent Numerical Hazard 
Score 

Large Expected to affect more than 50% of people and/or property 4 
Moderate Expected to affect 25–50% of people and/or property 3 
Limited Expected to affect 10–25% of people and/or property 2 
Minimal Expected to affect less than 10% of people and/or property 1 

 

3.5.4. Public Perception Score 
Table 6. Public Perception 

Extent Indicator Public Survey Result Numerical Hazard 
Score 

High Most survey respondents marked high level of concern 3 
Moderate Most survey respondents marked moderate level of concern 2 
Low Most survey respondents marked low level of concern 1 

 

3.5.5. Hazard Rankings 
Following the specific scoring for probability, severity and extent, hazards were given a total ranking 
based on each individual score. 

1–6 Low 

7–13 Medium 

14–19 High 

Table 7 notes the scoring for each hazard assessed in this plan, by county.  Community-based rankings are 
included in each hazard section. 

Table 7.  Tri-County Hazard Rankings 

Tri-County Hazard Rankings - Clinton 
Hazard Probability Severity of Impact Extent Public Total Ranking 
Dam Failure Unlikely Critical Limited Low Low 
Drought Possible Minor High Low Medium 
Extreme Temperatures Unlikely Minor High Low Low 
Flood Likely Minor Limited Medium Medium 
Severe Weather Highly Likely Limited High Medium High 
Severe Wind Highly Likely Limited Moderate Medium High 
Tornado Highly Likely Limited Limited Medium Medium 
Wildfire Unlikely Limited Minimal Low Low 
Severe Winter Weather Highly Likely Limited Moderate Medium High  
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Tri-County Hazard Rankings - Eaton 
Hazard Probability Severity of Impact Extent Public Total Ranking 
Dam Failure Unlikely Critical Limited Low Low 
Drought Possible Minor High Low Medium 
Extreme Temperatures Unlikely Minor High Low Low 
Flood Likely Minor Limited Medium Medium 
Severe Weather Highly Likely Limited High Medium High 
Severe Wind Highly Likely Limited Moderate Medium High 
Tornado Highly Likely Limited Limited Medium Medium 
Wildfire Unlikely Limited Minimal Low Low 
Severe Winter Weather Highly Likely Limited Moderate Medium High 

 

Tri-County Hazard Rankings - Ingham 
Hazard Probability Severity of Impact Extent Public Total Ranking 
Dam Failure Unlikely Critical Limited Low Low 
Drought Possible Minor High Low Medium 
Extreme Temperatures Unlikely  Minor High Low Low 
Flood Possible Minor Limited Medium Medium 
Severe Weather Highly Likely Limited High Medium High 
Severe Wind Highly Likely Limited Moderate Medium High 
Tornado Highly Likely Limited Limited Medium Medium 
Wildfire Unlikely Limited Minimal Low Low 
Severe Winter Weather Highly Likely Limited Moderate Medium High 

 

3.6. Geographic Information Systems (GIS) Analysis Methodology 

Leveraging Geographic Information Systems (GIS) in hazard mitigation planning allows readers and 
decision makers to visualize hazard risks within the study area. Risk mapping and analysis through GIS can 
benefit decision-making throughout the emergency management lifecycle.  

Advances in the geospatial field have resulted in numerous open-source datasets being made available to 
general users. Due to the limited availability of locally supplied data, there was a heavy reliance on federal 
and state resources. A variety of data sources were integrated into sections of this plan including, but not 
limited to, the National Flood Hazard Layer, Wildland-Urban Interface Changes from University of 
Wisconsin-Madison, and critical infrastructure from Homeland Infrastructure Foundation-Level Data 
(HIFLD) Platform. The project team assembled multiple datasets and conducted analyses that have been 
integrated into the hazard profiles throughout this plan.  

3.7. Risk Overview of the Tri-County Region 

During the preliminary analysis phase of the 2022 update, the recently restructured National Risk Index 
(NRI) was assessed. The NRI is a dataset and application that can help identify natural hazards most likely 
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to impact a community. FEMA collaborated with partners in academia, government, and private industry 
to produce the most current NRI. The NRI intends to provide a community with a composite Risk Index 
score and hazard type Risk Index scores based on three (3) components: expected annual loss, social 
vulnerability, and community resilience. These calculations were determined using average past 
conditions but cannot predict future outcomes for communities in Clinton, Eaton, and Ingham counties. 
This data is intended for planning purposes only and provides decision-makers with information that is 
relative to their region for developing risk mitigation or reduction strategies.  

The system was used to provide a composite Risk Index score that measures their relative risk based on 
18 natural hazards included in the index. The Risk Index scores for communities in Clinton and Eaton 
counties are classified as Very Low while those in Ingham County received a Relatively Low rating 
compared to the rest of the United States as shown in Figure 1.   

Figure 1:  Tri-County NRI Risk Ratings 

 
Source:  National Risk Index 
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Based on the likelihood of natural hazards affecting the region, the expected annual losses for 
communities in Clinton, Eaton, and Ingham counties are Relatively Low compared to the rest of the 
country. The assessment calculates a county’s building value, population, population equivalence, and 
agricultural value to return an expected annual loss value as shown in Figure 2.  

Figure 2: Tri-County Expected Annual Loss Index 

 
Source:  National Risk Index 

Additionally, communities are also provided with a Social Vulnerability score that measures how 
susceptible social groups are to adverse impacts of natural hazards including disproportionate death, 
injury, loss, or disruption of livelihood. The Social Vulnerability scores for Clinton and Eaton counties are 
Relatively Low while Ingham County is Relatively Moderate compared to the rest of the United States as 
shown in Figure 3. 
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Figure 3: Tri-County Social Vulnerability Index 

  
Source:  National Risk Index 

A community’s resilience is a measure of the sustained ability of a community to use available resources 
to prepare for, respond to, withstand, and recover from natural hazards. Compared to the rest of the 
United States, communities in Clinton, Eaton, and Ingham counties have a Relatively High level of 
resiliency as shown in Figure 4. 
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Figure 4: Tri-County Community Resilience Index 

 
Source:  National Risk Index 
 
In summary, the NRI classifies the Tri-County region as Low Risk, which is driven by lower loss due to 
natural hazards, lower social vulnerability, and higher community resilience as displayed in Table 8. 

Table 8.  NRI Summary 

County Risk Index 
Expected Annual 
Loss 

Social 
Vulnerability 

Community 
Resilience 

Clinton Very Low Relatively Low Relatively Low Relatively High 
Eaton Very Low Relatively Low Relatively Low Relatively High 
Ingham Relatively Low Relatively Low Relatively 

Moderate 
Relatively High 
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The most prominent hazards to the region according to the NRI are cold wave, strong winds, and tornado. 
Each of these hazards have been incorporated into this update and classified as Extreme Temperature, 
Severe Wind, and Tornado, respectively.  

It is understood that a combination of factors contributes to a category’s classification, and if even a 
community experiences a large-scale event prior to the next update to this plan, its risk may remain low 
overall if there is a resilient population and relatively low overall frequency of hazards. It is recommended 
that this data source be reviewed during a future update cycle.  

3.8. Dam Failure 

3.8.1. Hazard Profile 
Dams are structures built across a river or stream to hold back water in artificial lakes called reservoirs.  
Reservoirs can be used to store water for farming, industry, or household use; they can also be used for 
recreational activities such as fishing or boating. People have used dams for many centuries to help 
prevent flooding. 

In the United States, a common practice among federal and state dam safety officials is to classify dams 
according to the potential impact a dam failure or breach would have on upstream or downstream areas 
or locations remote from the dam. Three classification levels are used: Low, Significant, and High. 

Table 9.  Dam Hazard Potential Classification System  

Dam Hazard Potential Classification System 
Hazard 
Potential 
Classification 

Summary Potential Loss 
of Life 

Economic, 
Environmental, 
Lifeline Losses 

Low Dams assigned the low hazard potential 
classification are those where failure or mis-
operation results in no probable loss of 
human life and low economic and/or 
environmental losses. Losses 
are principally limited to the owner’s 
property. 

None 
expected 

Low; generally 
limited to owner 

Significant Dams assigned the Significant Hazard 
potential classification are those dams where 
failure or mis-operation results in no probable 
loss of human life but can cause economic 
loss, environmental damage, disruption of 
lifeline facilities, or can impact other 
concerns. Significant Hazard potential 
classification dams are often located in 
predominantly rural or agricultural areas but 
could be located in areas with population and 
significant infrastructure. 

None 
expected 

Yes 

High Dams assigned the High Hazard potential 
classification are those where failure or mis-

Probable; one 
or more 
expected 

Yes (but not 
necessary for this 
classification) 



 

Tri-County Hazard Mitigation Plan — Clinton, Eaton and Ingham Counties, MI  3-13 
2022 

operation will probably cause loss of human 
life. 

Source:  FEMA Federal Guidelines for Dam Safety, 2004 

Any owner of a dam with a hazard potential classification of High is required to develop an emergency 
action plan (EAP). An EAP is a formal document that identifies potential emergency conditions at a dam 
and specifies pre-planned actions to be followed to minimize potential property damage and loss of life. 
Every EAP must be tailored to site-specific conditions but generally contains six basic elements: 

• Notification flowchart 
• Emergency detection, evaluation, and classification 
• Roles and responsibilities 
• Preparedness activities 
• Inundation maps 
• Appendices  

3.8.2. Area of Impact 
According to data in the National Inventory of Dams (NID), there are 21 dams located within the Tri-
County region. Of these, four are rated High, three are rated Significant, and 14 are rated Low. All dams 
rated High and Significant have approved EAPs. Table 10 provides a summary of dams and their 
classifications across the Tri-County region. 

Table 10.  Dams and Classifications in the Tri-County Region 

County Total Dams High Significant Low 
Clinton 5 0 2 3 
Eaton 11 3 0 8 
Ingham 5 1 1 3 
Total 21 4 3 14 

Source:  National Inventory of Dams 

The NID includes a record of all dams in a respective county as well as their names, locations, 
classification, ownership, and other pertinent identifying and historical information. Table 11, Table 12, 
and  

Table 13 show selected NID information for the dams in Clinton, Eaton and Ingham counties. Figure 5, 
Figure 6, and Figure 7 show where these maps are located in the county. 
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Table 11.  Dams In Clinton County 

Dam Name City Distance to 
Nearest 
City (Miles) 

River or 
Stream 
Name 

Primary 
Purpose 

Primary 
Dam Type 

Hazard 
Potential 
Classification 

EAP 
Prepared 

EAP Last 
Revision 
Date 

Lake 
Geneva 
Dam 

Wacousta 6 Tributary-
Looking 
Glass River 

Recreation Earth Significant Yes 12/15/16 

Sleepy 
Hollow 
Dam 

Shepardsville 5 Little 
Maple 
River 

Flood Risk 
Reduction 

Earth Significant Yes 12/31/08 

Elsie Dam Bannister 6 Maple 
River 

Recreation Concrete Low N/A N/A 

Lake 
Victoria 
Dam 

Ovid 6 Alder 
Creek 

Recreation Earth Low N/A N/A 

Thunder 
Hole Dam 

Matherton 6 Tributary 
to Maple 
River 

Recreation Earth Low N/A N/A 

Source:  National Inventory of Dams 
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Figure 5. Clinton County Dams 

 

 

 

 

Table 12.  Dams In Eaton County 



 

Tri-County Hazard Mitigation Plan — Clinton, Eaton and Ingham Counties, MI  3-16 
2022 

Dam Name City/ 
Township 

Distance to 
Nearest City 
(Miles) 

River or 
Stream 
Name 

Primary Dam 
Type 

Hazard 
Potential 
Classification 

EAP 
Prepared 

EAP Last 
Revision 
Date 

Myers-
Henderson 
Detention 
Pond 

Grand Ledge 2 Miller Creek Earth High No 
 

Carrier 
Creek 
Structure A 

Delta 
Township 

 
Carrier Creek Earth High Yes 3/4/11 

Carrier 
Creek 
Structure B 

Delta 
Township 

 
Carrier Creek Earth High Yes 3/4/11 

Mix Eaton Rapids                                       0 Grand River                    Gravity Low Not 
Required 

12/30/19 

Bellevue Mill 
Dam                                                 

Bellevue                                           0 Battle Creek                   Earth Low Not 
Required 

12/31/15 

Smithville                                                        Eaton Rapids                                       2 Grand River                    Gravity Low Not 
Required 

12/30/19 

Cheney Lake 
Dam 

Bellevue  Tributary-
Battle Creek 
River 

Earth Low Not 
Required 

N/A 

Carrier 
Creek 
Structure F 

  Carrier Creek Earth Low Not 
Required 

N/A 

Grand Ledge 
Dam 

Portland 23 Grand River Gravity Low Not 
Required 

N/A 

Dills Dam Vermont 17 Tributary to 
Thornapple 
River 

Earth Low Not 
Required 

N/A 

Giesler Dam Bellevue  Tributary to 
Battle Creek 

Earth Low Not 
Required 

N/A 

Source:  National Inventory of Dams 

 

  



 

Tri-County Hazard Mitigation Plan — Clinton, Eaton and Ingham Counties, MI  3-17 
2022 

Figure 6. Eaton County Dams 
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Table 13.  Dams In Ingham County 

Dam Name City Distance to 
Nearest City 
(Miles) 

River or 
Stream 
Name 

Primary Dam 
Type 

Hazard 
Potential 
Classification 

EAP 
Prepared 

EAP Last 
Revision  

Moores Park 
Dam                                                   

Lansing                                            0 Grand River                    Gravity High Yes 12/9/19 

North 
Lansing Dam 

Lansing 0 Grand River Gravity Significant Yes 12/19/2019 

Mason 
Wildlife Dam 

Lansing 18 Mud Creek Earth Low Not 
Required 

 

Lake of The 
Hills Dam 

Haslett 1 Lake Lansing 
Outlet 

Earth Low Not 
Required 

 

Lake Lansing 
Dam 

Haslett 0 Pine Lake 
Outlet 

Gravity Low Not 
Required 

 

North 
Lansing Dam 

Lansing 0 Grand River Gravity Significant Yes 12/19/2019 

Source:  National Inventory of Dams 
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Figure 7. Ingham County Dams 

 

3.8.3. Extent 
Depending on the location and population density around a dammed area, a dam failure may cause loss 
of life in addition to economic impact from damage caused by a dam failure. The magnitude of flooding 
would be dependent on a dam‘s classification, type of failure, and location. The area downstream of a 
failed dam that would be filled with water is called the inundation area. High Hazard and Significant-
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Hazard dams are required to complete Dam EAPs; these EAPs include the specific inundation areas and 
analyses for each dam.  

3.8.4. Previous Occurrence 
According to www.damsafety.org, hundreds of dam failures have occurred throughout U.S. history. The 
failures have caused immense property and environmental damages as well as injuries and fatalities. As 
dams across the nation age and populations grow, the potential for deadly dam failures grows along with 
it. Dam failures are most likely to happen for at least one of the following reasons: 

• Overtopping caused by water spilling over the top of a dam 
• Foundation defects, including settlement and slope instability 
• Cracking caused by movements like the natural settling of a dam 
• Inadequate maintenance and upkeep 
• Piping, or when seepage through a dam is not properly filtered and soil particles continue to 

progress and form sinkholes in a dam 

According to records kept by the Association of State Dam Safety Officials (SDSO), between 2010 and 
2019, overtopping was by far the largest cause of dam failure. 

Figure 8.  Dam Failure Primary Incident Causes in the United States, 2010–2019 

 
Source:  www.damsafety.org  
 
While not comprehensive, the website damsafety.org provides a historical perspective on dam failures 
throughout the United States. Figure 9 shows a map of the United States with historical dam failures 
noted. While none of these dam failures have occurred in the Tri-County region, the State of Michigan is 
represented with three separate incidents. 

http://www.damsafety.org/
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Figure 9. Dam Failures in the United States 

 
Source:  www.damsafety.org  

According to the 2015 Tri-County Hazard Mitigation Plan, the Michigan Department of Environment, 
Great Lakes, and Energy (EGLE) has tracked approximately 278 dam failures in the state. 

The most recent dam failure recorded in Michigan was the failure of the Edenville Dam at the Confluence 
of the Tittabawassee River and the Tobacco River, impacting Gladwin and Midland counties. The dam was 
part of a four-dam system and was used for hydroelectric power and flood control. In May 2020, an 
extended rain event produced as much as eight inches of rain in 24 hours, causing the dam to breach and 
the Sanford Dam downstream to overflow. While no injuries or fatalities were reported, over 10,000 
residents in Midland County were evacuated due to major flooding. Severe damages were recorded in 
the village of Sanford and the city of Midland, estimated at approximately $250 million.   

3.8.5. Probability 
Clinton, Eaton, and Ingham counties do not have any records of major dam failures across the region.  
While major dam failures do occur nationally and in the State of Michigan, the probability of a specific 
dam failing in any given year is very low. 
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3.8.6. Vulnerability Assessment 

3.8.6.1. Impacts to People 
Downstream impacts to people from a failure of a dam are similar to flooding. These impacts could 
include injuries and fatalities due to rising water. Depending on the depth of water in the inundation area, 
evacuations may be required. 

Vulnerable populations across the Tri-County region include residents living in known high-risk areas 
downstream from dams. Certain populations may be especially vulnerable, including: 

• The elderly and very young 
• Persons with access and functional needs 
• Residents of long-term care facilities 
• Those living in mobile homes 
• People and patients in hospitals 
• Low-income housing areas 

These populations may be more vulnerable to flooding due to limitations in mobility and accessibility, 
income, challenges in receiving and understanding warnings, or unfamiliarity with surroundings. 

3.8.6.2. Impacts to Infrastructure 
The rising waters from the failure of a dam would cause varying impacts, depending on the size of the 
dam, the dam’s hazard rating, and the defined inundation area. Structures, transportation and other 
critical infrastructure, utilities, and other built-up areas could see damage from rising waters. The level of 
damage would depend on the location of the dam that failed and the amount of infrastructure in the 
inundation area, as well as the length of time required to rebuild. 

3.8.6.3. Impacts to the Economy 
Long term economic impacts occur when rising waters disrupt the supply chain; impacts to transportation 
routes, utilities, croplands, and other keystone economic sectors can cause prolonged disruptions and 
economic effects. Organizations without any continuity planning can be especially vulnerable to 
prolonged disruption. 

3.8.6.4. Impacts to the Environment 
Floodwaters from a dam breach can have a negative impact on wildlife, causing drowning, disease 
proliferation, and habitat disruption. Unpredictable floods can also cause harm to aquatic life, displacing 
fish and destroying aquatic habitat. 

Waters from a dam failure can also alter the landscape, mainly through erosion. As water picks up and 
carries sediment downstream, that sediment can become suspended in the water and reduce water 
quality. Suspended sediment eventually settles out of the water in a process called sedimentation, which 
can clog riverbeds and streams, smother aquatic organisms and destroy habitats. Erosion and 
sedimentation have a more negative impact on ecosystems that are already degraded or heavily 
modified. 

Additionally, waters can be contaminated with pollutants such as agricultural pesticides, industrial 
chemicals, debris, and sewage. Finally, flooding can increase the chance of spreading waterborne 
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diseases. Receding waters can create stagnant pools of water, which provide a perfect breeding ground 
for mosquitoes. 

3.8.7. Public Input 
Participants in the public survey were asked to assess and identify their level of concern of a dam failure 
occurring in their community. Across the Tri-County region, the vast majority of respondents noted that 
they were not concerned about this hazard. 

 

 

3.8.8. Hazard Significance Summary 
County Probability of 

Occurrence 
Severity of 
Impact 

Extent Public Input Total Ranking 

Clinton Unlikely Critical Limited Low Low 
Eaton Unlikely Critical Limited Low Low 
Ingham Unlikely Critical Limited  Low Low 
Delta Township Unlikely Critical Limited Low Low 
Delhi Township Unlikely Critical Limited Low Low 
City of East Lansing Unlikely Critical Limited  Low Low 
Locke Township Unlikely  Critical Limited Low Low 
Meridian Township Unlikely Critical Limited Low Low 
Williamstown Township Unlikely Critical Limited Low Low 

 

3.9. Drought 

3.9.1. Hazard Profile 
A drought is a period of unusually persistent dry weather that persists long enough to cause deficiencies 
in the water supply, (surface or underground). The National Oceanic and Atmospheric Administration 
(NOAA) defines drought as “a deficiency of precipitation over an extended period of time (usually a 
season or more), resulting in a water shortage.”  

Clinton County -
Dam Failure

Not Concerned

Somewhat Concerned

Very Concerned

Eaton County - Dam 
Failure

Not Concerned

Somewhat Concerned

Very Concerned

Ingham County -
Dam Failure

Not Concerned

Somewhat Concerned

Very Concerned
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Droughts come on slowly but can build to create severe effects on agriculture, transportation, public 
health, ecosystems, and water quality. In addition, high temperatures, wind, and low humidity can 
increase drought and subsequently the risk and intensity of other hazards, such as wildfires. Drought can 
be categorized as meteorological, hydrological, agricultural, socioeconomic, or ecological and detailed in 
Table 14.  

Table 14.  Types of Drought 

Category Description 
Meteorological Drought Dry weather patterns dominate an area. 

Hydrological Drought Low water supply becomes evident in the water 
system. 

Agricultural Drought Crops become affected by drought. 

Socioeconomic Drought Supply and demand of various commodities is 
affected by drought. 

Ecological Drought Natural ecosystems are affected by drought. 

Source:  www.drought.gov 
 

3.9.2. Area of Impact 
Any land mass can be vulnerable to drought, including the State of Michigan and the Tri-County region. 
Drought impacts tend to be regional and not necessarily confined to a specific locality; however, the 
extent of drought may vary throughout the region. Figure 10 shows current drought conditions as of June 
7, 2022. The Tri-County region is not experiencing any impacts from drought as of the date of this map. 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.drought.gov/
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Figure 10.  Drought Conditions – US Drought Monitor 

 
Source:  U.S. Drought Monitor 

3.9.3. Extent 
Droughts are categorized from D1 to D4. In addition, the category D0 indicates an area is going into or 
coming out of a drought. The Tri-County area is susceptible to droughts ranging from D0–D4. The region 
has a history of D3 and D4 droughts; however, they are not as common as D0–D2 conditions. Table 15 
shows the different categories of drought. 
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Table 15.  Drought Classification 

Category Description Possible Impacts 

D0 Abnormally Dry 

Going Into Drought: 

• Short-term dryness slowing planting, growth of crops or 
pastures 

Coming Out of Drought: 

• Some lingering water deficits 

• Pastures or crops not fully recovered 

D1 Moderate Drought 

• Some damage to crops, pastures 

• Streams, reservoirs, or wells low, some water shortages 
developing or imminent 

• Voluntary water-use restrictions requested 

D2 Severe Drought 

• Crop or pasture losses likely 

• Water shortages common 

• Water restrictions imposed 

D3 Extreme Drought 
• Major crop/pasture losses 

• Widespread water shortages or restrictions 

D4 Exceptional Drought 

• Exceptional and widespread crop/pasture losses 

• Shortages of water in reservoirs, streams, and wells creating 
water emergencies 

Source:  U.S. Drought Monitor 

3.9.4. Previous Occurrence 
The State of Michigan and the Tri-County region have experienced drought periods throughout recorded 
history. Perhaps the most significant drought was in the 1930s. The drought, caused by lack of rain and 
land misuse, spanned a period from 1929–1937, the worst of these conditions occurring between 1929 
and 1931. Farmland was greatly impacted, turning into dirt and sand, forcing farmers to relocate.  

In more recent years, the region experienced extreme drought (D3) and exceptional dry (D4) conditions in 
2003 and 2005, with severe drought (D2) conditions in 2003, 2012, and 2021, as represented in Figure 
11, Figure 12, and Figure 13. As the figures show, the Tri-County region spent less time in drought than it 
did in times of precipitation. 
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Figure 11.  Historical Drought – Clinton County 2000–2022 

 

Source:  drought.gov 

 

Figure 12.  Historical Drought Eaton County 2020–2022 

 
Source:  drought.gov 
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Figure 13.  Historical Drought Ingham County 2020–2022 

 
Source:  drought.gov 

3.9.5. Probability 
The probability of a drought incident was calculated based on existing historical data since 2000. 
Frequency was determined by dividing the number of events observed by the number of years and 
multiplying by 100. The formula for calculating the probability of future drought occurrences is 
incidents/time = probability. 

Drought data used for this study is available for the dates between 2000 and 2022. During this time, the 
U.S. Drought Monitor reported seven periods of D2–D4 drought in the Tri-County region. Based on the 
formula noted above, there is a 31.8% probability of drought in any given year. 

3.9.6. Vulnerability Assessment 
Impacts from drought tend to be slow moving, building over time as drought continues or increases. 
Impacts are often felt first by farmers and ranchers, dependent on moisture for crops and agriculture. For 
other individuals, drought may not be apparent immediately; however, drought will impact all residents 
of the Tri-County region if it remains persistent.  

The Drought Impact Reporter aggregates drought impacts down to the county level from a variety of 
sources. Table 16 shows the impacts across the Tri-County region. Summarized, these impacts included 
damage to crops including corn, apples, and dry beans as well as issues with irrigation and the 
implementation of burn bans due to dry conditions. 
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Table 16.  Drought Impacts 01-01-2012 through 02-21-2022 

Impact Type Clinton County Eaton County Ingham County 
Agriculture 12 16 20 
Fire 4 3 4 
Plants and Wildlife 10 9 15 
Relief, Response, and 
Restrictions 

4 3 4 

Society and Public 
Health 

 1 1 

Tourism and Recreation   1 
Water Supply and 
Quality 

1 1 2 

Source:  Drought Impact Reporter 

3.9.6.1. Impacts to People 
The most immediate impact of drought on people is water restrictions. Restrictions may be voluntary 
during a moderate drought but can become widespread mandatory restrictions as drought conditions 
worsen. In severe cases, a water emergency may occur if the community cannot be supported by the 
available water supply. In addition, burn bans are typically imposed during a drought. While this may not 
have an impact to life safety, it can impact recreation due to the inability to have campfires. 

Other impacts to people tend to be indirect or secondary impacts, including damage to homes, 
businesses, and/or infrastructure from increased wildfires, and increased food costs due to crop damage 
and loss. 

3.9.6.2. Impacts to Infrastructure 
Drought conditions can impact water supply. Drought impacts to infrastructure primarily impact 
transportation. Drought can cause damage and buckling to roadways, railways, and airport runways. 
Sinkholes due to reduced moisture in the ground can damage or destroy infrastructure built above the 
impacted area.   

3.9.6.3. Impacts to the Economy 
Our economy is based on the sale of goods and services. A reduction in either places strain on the 
economy. Drought impacts this primarily due to the loss of crops it causes. Severe and extreme drought 
can destroy most or all crops in an impacted area, reducing the availability of local produce and grains. 
Supplemental goods can be transported from other regions or countries, increasing the cost and 
availability of commodities. 

The Tri-County region includes large farming communities reliant on the production and sale of crops as 
income. Crops that are damaged or destroyed due to drought cause significant financial strain on 
farmers, precipitating a direct impact on the community due to lack of disposable income, loan defaults, 
and an increased need for government and social programs. 
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3.9.6.4. Impacts to the Environment 
Perhaps the greatest impact from drought is to the environment. Environmental impacts are far reaching 
with secondary effects on people, infrastructure, and the economy. From a high-level perspective, 
environmental impacts include: 

• Reduced water levels in waterways, lakes, and reservoirs 
• Poor water quality 
• Land erosion and poor soil quality 
• Loss of wildlife habitat and drinking supply 
• Wildlife migration and/or death 
• Loss of wetlands 
• Loss of plant life 
• Increased wildfires 

3.9.7. Public Input 
Drought was omitted from the public survey, so participants in the planning process were asked to assess 
and identify their level of concern of a drought occurring in their community. Across the Tri-County 
region, the vast majority of respondents noted that they were not very concerned about this hazard. 

3.9.8. Hazard Significance Summary 
County Probability of 

Occurrence 
Severity of 
Impact 

Extent Public Input Total Ranking 

Clinton Possible Minor High Low Medium 
Eaton Possible Minor High Low Medium 
Ingham Possible Minor High Low Medium 
Delta Township Possible Minor High Low Medium 
Delhi Township Possible Minor High Low Medium 
City of East Lansing Possible Minor High Low Medium 
Locke Township Possible Minor High Low Medium 
Meridian Township Possible Minor High Low Medium 
Williamstown Township Possible Minor High Low Medium 

 

3.10. Extreme Temperatures 

3.10.1. Hazard Profile 
Extreme temperatures in Michigan can include both extreme heat and cold. Extreme temperatures are 
typically identified by unusually high or low temperatures over a period of time, typically two days or 
longer. Extreme temperatures have the greatest effects on the very young, elderly, and other vulnerable 
populations. 

The NWS classifies an extreme heat or cold event based on numerous factors, including the departure 
from normal temperatures. In Lansing, MI, the average high/low temperatures in January are 30°F and 
16°F, respectively; in July they are 82°F and 62°F, shown in Figure 14. 
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Figure 14.  Average Annual Temperatures – Lansing, MI 

 
Source:  weatherspark.com 

3.10.1.1. Extreme Heat 
Extreme heat Is not categorized by one factor, such as temperature, but as a combination of impacts that 
increase the threat of heat. Extreme heat is based more on potential or actual impact than weather 
conditions alone. The amount of sunlight, humidity levels, and wind conditions can increase or decrease 
the effects of high temperatures increasing or decreasing the threat.  

Other environmental factors can influence the impact of heat as well. High nighttime temperatures 
reduce the ability for homes and other buildings to cool overnight, increasing the risk during the daytime 
hours. The duration of the heat event will also create cumulative effects.   
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Figure 15.  National Weather Service Heat Index 

 
Source:  National Weather Service 

The National Weather Service (NWS) issues alerts for three categories of extreme heat. Alerts are issued 
based on the impact of the heat rather than a specific temperature. Alerts thresholds vary based on 
geographic location as well. Table 17 shows general parameters for different NWS heat-related alerts. 
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Table 17.  National Weather Service Heat-Related Alerts 

Alert Explanation 
Excessive Heat Outlook Excessive Heat Outlooks are issued when the potential exists for 

an excessive heat event in the next 3–7 days. An Outlook provides 
information to those who need considerable lead-time to prepare 
for an event. 

Heat Advisory A Heat Advisory is issued within 12 hours of the onset of 
extremely dangerous heat conditions. The general rule of thumb 
for an Advisory is when the maximum heat index temperature is 
expected to be 100°F or higher for at least 48 hours, and 
nighttime temperatures are not expected to drop below 75°F, 
though these criteria vary across the country. 

Excessive Heat Watch Heat Watches are issued when conditions are favorable for an 
excessive heat event in the next 24–72 hours. A Watch is used 
when the risk of a heat wave has increased, but its occurrence and 
timing are still uncertain. 

Excessive Heat Warning An Excessive Heat Warning is issued within 12 hours of the onset 
of extremely dangerous heat conditions. The general rule of 
thumb for a Warning is when the maximum heat index 
temperature is expected to be 105°F or higher for at least 48 
hours, and nighttime air temperatures are not expected to drop 
below 75°F, though these criteria vary across the country. 

Source:  National Weather Service 

3.10.1.2. Extreme Cold 
Similar to extreme heat, extreme cold is classified based on multiple factors as opposed to temperature 
alone. Humidity and sunshine have effects on the cold; however, the greatest influence is wind. Cold is 
often measured by windchill temperatures as opposed to the base temperature. Windchill temperatures 
can often be 10–20 degrees lower than the ambient temperature as reflected in Figure 16. 
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Figure 16.  National Weather Service Windchill Chart                                                     

 

Source:  National Weather Service 

National Weather Service alerts are often issued based on windchill temperatures. The NWS may also 
issue alerts based on freezing temperatures; however, these are typically more focused on impacts from 
freezing temperatures to plants, pets, and households. Figure 17 shows NWS weather alerts for cold 
weather incidents. 
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Figure 17.  National Weather Service Cold Weather Alerts 

 
Source:  National Weather Service 

One of the most significant causes of extreme cold is the Polar Vortex. The Polar Vortex is a low-pressure 
area with very cold air in the North Pole. There is also a similar vortex in the South Pole. At times, the 
vortex will expand, sending cold air south along the jet stream. When this occurs, areas of the northern 
United States, including Michigan, can receive exceptionally cold air far below normal or average winter 
temperatures.  

3.10.2. Area of Impact 
Any and all areas of Michigan can experience extreme temperatures, including the Tri-County region. 
Extreme temperature impacts tend to be regional and not necessarily confined to a specific locality. 

3.10.3. Extent 
Due to the somewhat ambiguous nature of extreme temperature events, it is challenging to measure the 
extent of extreme heat or cold. However, the record high temperature in the Tri-County region was 
recorded at 106°F in 1936, with a record low of -29°F in 1981. 

3.10.4. Previous Occurrence 
The Tri-County region has experienced numerous extreme heat and cold events; however, a search of the 
NCEI database did not show a sustained history of extreme heat or cold events. Some of the more 
exceptional events have been captured below. 

July 1936 Extreme Heat. Temperatures above 100°F for up to seven days resulted in death and foodborne 
illness due to melted iceboxes. 

August 2001 Extreme Heat. Temperatures above 100°F and high humidity for seven days. Heat indices of 
105–110°F in some areas. 
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June 2018 Extreme Heat. High temperatures reached the lower to middle 90s with heat indices at or 
above 105°F.  

January 29–31, 2019 Extreme Cold. Artic cold brought in by a Polar Vortex entered lower Michigan for 
three days with extreme cold and over a foot of snow. Ambient temperatures ranged from -5°F to -20°F 
while windchills throughout lower Michigan fell to -20°F to -40°F.  

Table 18.  Record Temperatures Across the Tri-County Region 

County  
Date of Record 
High 

Record High 
Number of days > 
90 F 

Probability of 
Occurrence 

Ingham 7/6/1988 100°F 9.1 2.5% 
Eaton 7/14/1936 106°F 7.5 2.1% 
Clinton 7/13/1936 102°F 11.3 3.1% 

County  
Date of Record 
Cold 

Record Cold 
Number of days 
<0 F 

Probability of 
Occurrence 

Ingham 1/4/1981 -29°F 13.1 3.6% 
Eaton 2/10/1912 -31°F 13.5 3.7% 
Clinton 2/2/1895 -42°F 9.4 2.6% 

Source:  2019 Michigan Hazard Mitigation Plan 

3.10.5. Probability 
Extreme temperatures can occur at any time anywhere in Michigan, including the Tri-County region. 
Climate change is likely to play a role in the increased occurrence in extreme temperatures. 

Table 19.  Climate Change Indicators for the Midwest 

Indicators 
Historic Air Temperature Average Increase 
1900–2010 1.5 degrees 
1950–2010 3.0 degrees 
1980–2010 4.5 degrees 
Future Air Temperature* Average Increase 
Mid Century (2046 –2065) relative to 1979–2000 4.9 degrees 
End Century (2018–2100) relative to 1979–2000 8.5 degrees 
Future Precipitation* Average Increase 
Spring–Mid Century (2041–2062) relative to 
1979–2000 

9% 

Summer–Mid Century (2041–2062) relative to 
1979–2000 

-8% 

*assuming continued global emissions growth 
Source: Pryor et al., 2014 

According to NCEI data, between 1970 and 2021, the Tri-County region recorded one extreme 
temperatures incident – the June 30, 2018, excessive heat event. While this plan reflects more instances 
than that, the probability of an extreme temperatures incident that impacts the region is low, although 
this may largely be attributed to the populations’ adaptation to the climate that they reside in. In 
discussions during the planning process, the planning team noted that while instances of heat and 
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especially extreme cold do happen, the people, communities and counties are mostly adept at minimizing 
the impacts of extreme temperatures. 

3.10.6. Vulnerability Assessment 

3.10.6.1. Impacts to People 
Impacts of extreme temperatures to people include physical harm and death. In extreme heat, individuals 
may suffer from heat exhaustion or heat stroke which may result in hospitalization or death. In addition, 
excessive heat can worsen chronic conditions such as respiratory and cardiovascular diseases. The impact 
is particularly harder on those without air conditioning in their homes and the young, elderly, and other 
vulnerable populations.  

The greatest risks of extreme cold are frostbite and hypothermia. Additionally, extreme cold 
temperatures can place strain on the heart and lungs. Other minor impacts include redness in the face, 
runny nose, and sore throat. Cold weather can also weaken the immune system, making individuals more 
susceptible to illness. People experiencing homelessness are the most vulnerable to extreme cold. 

During the planning meetings, participants noted that each county has systems in place to provide 
heating and cooling shelters for the people in the region. 

3.10.6.2. Impacts to Infrastructure 
Infrastructure in the United States and Michigan is aging and becoming fragile. Materials expand or 
contract when subjected to changes in temperatures. Most materials expand when they are heated and 
contract when they are cooled. Severe problems develop in infrastructure when temperatures cannot be 
dissipated. Rapid expansion and contraction can lead to stressing and eventually cracking, especially in 
concrete. Highways, bridges, and railways are prone to buckling under extreme heat. Power systems may 
fail or operate in a reduced capacity. Rolling blackouts are used in some parts of the United States to 
reduce the strain on electric systems. Aircraft performance may be impacted by extreme heat as well. At 
times, flights may need to be grounded, as high temperatures thin the atmosphere preventing aircraft 
from takeoff. 

Extreme cold impacts infrastructure as well, typically due to a rupture of water pipes and gas lines. 
Freezing may cause electric and wastewater systems to fail as well. 

3.10.6.3. Impacts to the Economy 
Extreme temperatures, both cold and heat, cause damage to crops, reducing growth and yield. A lower 
number of crops means there are fewer crops to sell. This reduces the income of farmers and increases 
the cost of grains and produce. In addition, the use of electric and natural gas increases during extreme 
temperature events, subsequently increasing costs to consumers. 

3.10.6.4. Impacts to the Environment 
Extreme temperatures can have great impact to the environment, particularly extreme heat. Extreme 
heat can increase the frequency and intensity of wildfires and contribute to or worsen drought 
conditions. High temperatures can also increase pollution, as stagnant air tends to trap pollutants. For the 
most part, swings in temperature are part of the natural environmental cycle and are absorbed by the 
environment over the long run. 
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3.10.7. Public Input  
Extreme temperatures was omitted from the public survey, so participants in the planning process were 
asked to assess and identify their level of concern of extreme temperatures occurring in their community. 
Across the Tri-County region, the vast majority of respondents noted that they were not very concerned 
about this hazard; the region is located in an area that experiences cold weather, and residents know how 
to take care of themselves and each other during one of these incidents. 

3.10.8. Hazard Significance Summary 
County Probability of 

Occurrence 
Severity of 
Impact 

Extent Public Input Total 
Ranking 

Clinton Unlikely Minor High Low Low 
Eaton Unlikely Minor High Low Low 
Ingham Unlikely Minor High Low Low 
Delta Township Unlikely Minor High Low Low 
Delhi Township Unlikely Minor High Low Low 
City of East Lansing Unlikely Minor High Low Low 
Locke Township Unlikely  Minor High Low Low 
Meridian Township Unlikely Minor High Low Low 
Williamstown Township Unlikely Minor High Low Low 

 

3.11. Flood 

3.11.1. Hazard Profile 
Floods are considered the most common hazard in the United States. Most flood events in the U.S. 
involve inundation of floodplains associated with rivers and streams or shoreline inundation along lakes 
and coastlines. This type of flooding, referred to as “riverine” flooding, typically results from large-scale 
weather systems generating prolonged rainfall or from locally intense storms. Riverine flooding is 
characterized by a gradual and predictable rise in a river or stream due to persistent precipitation. 

A flood is a natural event for rivers and streams. Excess water from snowmelt, rainfall, or storm surge 
accumulates and flows over the stream or riverbank into the adjacent floodplain – low-lying lands 
adjacent to rivers, lakes and oceans that are subject to recurring inundation. Heavy rains that fall in a 
short period of time during intense thunderstorms can lead to high-velocity flows that overflow the 
normal river channel, causing extensive damage to nearby residences and businesses. These events are 
called “flash floods.” Most coastal flood events are characterized by slowly rising and falling floodwaters. 
Floods can be exacerbated by changing development patterns. In rapidly urbanizing areas, the increased 
amount of pavement and other impervious surfaces can exacerbate the potential or intensity of flooding 
events. 

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 usually localized and have more impact 
on watercourses with smaller drainage areas. 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. With no place to go, the 
water will find the lowest elevations – areas that are often not in a designated floodplain. That type of 
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flooding is becoming increasingly prevalent in Michigan, as development outstrips the ability of the 
drainage infrastructure to properly carry and disburse the water flow. 

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 public health and safety concerns. 

3.11.2. Area of Impact 
Where data is available, flood zones are mappable. Figure 18, Figure 19, and Figure 20 show the Special 
Flood Hazard Areas with a 1-percent annual chance of flooding  in Clinton, Eaton, and Ingham counties. 
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Figure 18.  Flood Zones in Clinton County 
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Figure 19.  Flood Zones in Eaton County 
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Figure 20.  Flood Zones in Ingham County 

 

 

 

 

 



 

Tri-County Hazard Mitigation Plan — Clinton, Eaton and Ingham Counties, MI  3-43 
2022 

3.11.2.1. National Flood Insurance Program 
Each county has communities that are mapped for participation in the National Flood Insurance Program 
(NFIP).   

Table 20. Clinton County NFIP Communities 

Community Name County Curr. Eff. Map 
Date 

Reg-Emer Date Participating 
Community 

Bath, Charter Township of Clinton 05/03/11 07/15/11 Yes 
Bengal, Township of Clinton 05/03/11(M) 08/25/11 Yes 
Bingham, Township of Clinton 05/03/11 09/18/13 Yes 
Dallas, Township of Clinton 05/03/11(M) 05/03/11 Yes 
Dewitt, Charter Township of Clinton 05/03/11 06/18/80 Yes 
Dewitt, City of Clinton 05/03/11 12/18/1979 Yes 
Elsie, Village of Clinton 05/03/11(M) 07/16/87 Yes 
Essex, Township of Clinton 05/03/11(M) 06/30/11 Yes 
Lebanon, Township of Clinton 05/03/11(M) 06/27/11 Yes 
Maple Rapids, Village of Clinton 05/03/11(M) 09/01/86 Yes 
Olive, Township of Clinton 05/03/11(M) 11/28/2012 Yes 
Ovid, Township of Clinton 05/03/11(M) 09/15/11 Yes 
St. Johns, City of Clinton 05/03/11 03/16/88 Yes 
Victor, Township of Clinton 05/03/11 02/02/89 Yes 
Watertown, Charter 
Township of 

Clinton 05/03/11 05/17/82 Yes 

Westphalia, Township of Clinton 05/03/11(M) 11/10/2011 Yes 
Grand Ledge, City of Clinton/Eaton 05/03/11 01/02/81 Yes 
East Lansing, City of Clinton/Ingham 08/16/11 08/01/80 Yes 

 

Table 21. Eaton County NFIP Communities 

Community Name County Curr. Eff. Map 
Date 

Reg-Emer Date Participating 
Community 

Bellevue, Township of Eaton 11/26/10(M) 02/22/11 Yes 
Bellevue, Village of Eaton 11/26/10(M) 07/03/86 Yes 
Brookfield, Township of Eaton 11/26/10(M) 04/12/12 Yes 
Carmel, Township of Eaton 11/26/10(M) 01/31/79 Yes 
Charlotte, City of Eaton 11/26/2010 07/02/81 Yes 
Delta, Charter Township of Eaton 11/26/2010 03/02/81 Yes 
Dimondale, Village of Eaton 11/26/2010 09/30/80 Yes 
Eaton Rapids, City of Eaton 11/26/2010 10/15/1982 Yes 
Eaton Rapids, Township of Eaton 11/26/2010 12/15/1983 Yes 
Hamlin, Township of Eaton 11/26/2010 03/15/11 Yes 
Kalamo, Township of Eaton 11/26/10(M) 03/14/11 Yes 
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Olivet, City of Eaton 11/26/10(M) 11/9/1979 Yes 
Oneida, Charter Township of Eaton 11/26/2010 07/16/81 Yes 
Potterville, City of Eaton 11/26/10(M) 09/28/79 Yes 
Roxand, Township of Eaton 11/26/10(M) 04/12/11 Yes 
Sunfield, Township of Eaton 11/26/10(M) 11/9/2011 Yes 
Vermontville, Township of Eaton 11/26/10(M) 02/08/12 Yes 
Walton, Township of  Eaton 11/26/10(M) 11/10/2011 Yes 
Windsor, Charter Township 
of 

Eaton 11/26/2010 01/02/81 Yes 

 

Table 22. Ingham County NFIP Communities 

Community Name County Curr Eff Map 
Date 

Reg-Emer Date Participating 
Community 

Alaiedon, Township Of Ingham 08/16/11(M) 09/28/79 Yes 
Aurelius, Township Of Ingham 08/16/11(M) 08/16/11 Yes 
Bunker Hill, Township Of Ingham 08/16/11(M) 02/12/13 Yes 
Delhi, Charter Township Of Ingham 08/16/11 07/16/81 Yes 
Ingham, Township Of Ingham 08/16/11(M) 09/26/16 Yes 
Lansing, Charter Township 
Of 

Ingham 08/16/11 02/04/81 Yes 

Leroy, Township Of Ingham 08/16/11 08/16/11 Yes 
Leslie, City Of Ingham 08/16/11(M) 08/10/79 Yes 
Leslie, Township Of Ingham 08/16/11(M) 09/15/11 Yes 
Locke, Township Of Ingham 08/16/11 08/10/79 Yes 
Mason, City Of Ingham 08/16/11 10/15/1982 Yes 
Meridian, Charter Township 
Of 

Ingham 08/16/11 02/02/77 Yes 

Onondaga, Township Of Ingham 08/16/11(M) 08/22/12 Yes 
Stockbridge, Township Of Ingham 08/16/11(M) 08/16/11 Yes 
Stockbridge, Village Of Ingham 08/16/11(M) 09/04/86 Yes 
Vevay, Township Of Ingham 08/16/11 09/29/11 Yes 
Webberville, Village Of Ingham 08/16/11(M) 08/10/79 Yes 
White Oak, Township Of Ingham 08/16/11(M) 07/16/90 Yes 
Williamston, City Of Ingham 08/16/11 04/01/82 Yes 
Williamstown, Township Of Ingham 08/16/11 04/15/82 Yes 

 

3.11.2.2. Repetitive Loss Properties 
Updated repetitive loss property data was requested through FEMA, but was not received by the time of 
publication of this plan. The following information comes from the 2015 version of the plan. 
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The National Flood Insurance Program (NFIP) maintains a list of “repetitive loss properties” that have 
suffered from multiple costly incidents of flood damage. Special funds can be obtained through the 
Repetitive Flood Claims program in order to achieve flood mitigation objectives for these structures at a 
reduced non-federal cost share (10% rather than 25%).   Although detailed insurance information must 
be kept confidential, it is necessary for this plan to include a consideration of these high-priority 
properties that are vulnerable to regular flooding. Within each county, the following repetitive loss 
properties should be prioritized for flood mitigation activities, due to their demonstrated recent need. 

Clinton County’s NFIP listings have a total of nine repetitive-loss properties officially identified by the 
NFIP. However, it is evident by inspecting the (confidential) property addresses that eight out of these 
nine properties have been misclassified by the NFIP as being within the wrong county and should instead 
be included in the listings for Ingham County. Four of these properties are located in the City of East 
Lansing, and they include two single-family homes—the first of which had suffered an average of $5,225 
per flood event, over three events since 1980, and the second of which had suffered an average of 
$15,780 per event in two events during the same time period. The other two East Lansing properties are 
classified as “other residential” type, which had suffered an average of $3,868 per event during two 
events in the 1980s, and “2-4 family” type, which had suffered an average of $8,900 per event during 
three events since 2008. There are four structures identified within the City of Lansing, one of which is 
listed as “mitigated.” The three non-mitigated structures include one non-residential building that had 
two flood events since 2000 which caused an average of $38,062 per event; one single-family home that 
had two events during the 1980s with an average of about $1,500 in damage per event; and one “other 
residential” structure that saw an average of $2,123 in damage in each of its two reported flood events 
during the early 1980s. The one property on the list that is actually located in Clinton County is a non- 
residential structure within Victor Township, which suffered an average of $82,836 in damages from each 
of its two reported events since 2000. 

Eaton County has a total of twelve repetitive loss properties listed in the official NFIP database. Two are in 
Delta Township—a single family home that has suffered an average of $4,263 per event during two 
events in the 1980s, and a non-residential structure that has seen an average of $20,861 in damage 
during each of its three reported events since 1980. One property was noted within the City of Eaton 
Rapids, a single-family home with two flood events since 1999, which averaged $2,498 in damage per 
event. Eaton Rapids Township also has a vulnerable single-family home that saw three damaging flood 
events starting in 2008, causing an average of $5,287 in damage each time. Finally, Windsor Township has 
eight single-family homes on the official list, three of which are located on the same street.   All eight of 
these homes have a history of two reported flood events, mostly during the 1980s but a quarter of the 
events have occurred since 2004. The average damage per event for each home was $5,740. 

 Ingham County had eight properties mistakenly listed within Clinton County (see the paragraph above, 
for more information), but also has four properties correctly classified within the official NFIP database. 
(One additional listing of a property in the City of Mason has been denoted as “mitigated.”) All four of the 
remaining Ingham County properties in the repetitive loss list are single-family homes located in Meridian 
Township, and two of them are located on the same street. Two of these homes have endured three 
reported flood losses since 1980, while the other two have experienced two flood events during that 
same time. The average loss per event to each of these four houses was $9,268. 
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3.11.3. Extent 
Magnitude and severity can be described or evaluated in terms of a combination of the different levels of 
impact that a community sustains from a hazard event. Specific examples of negative impacts from 
flooding in the Tri-County region span a comprehensive range and are summarized as follows: 

• Floods cause damage to private property that often creates financial hardship for individuals 
and families. 

• Floods cause damage to public infrastructure, resulting in increased public expenditures and 
demand for tax dollars. 

• Floods cause loss of personal income for agricultural producers that experience flood damages. 
• Floods cause emotional distress on individuals and families. 
• Floods can cause injury and death. 

Floods present a risk to life and property, including buildings, their contents, and their use. Floods can 
affect crops and livestock. Floods can also affect lifeline utilities (e.g., water, sewerage, power), 
transportation, jobs, tourism, the environment, and the local and regional economies. The impact of a 
flood event can vary based on geographic location to waterways, soil content and ground cover, and 
construction. The extent of the damage of flooding ranges from very narrow to widespread based on the 
type of flooding and other circumstances, such as previous rainfall, rate of precipitation accumulation, 
current conditions in the infrastructure and landscapes, the time of year, and emergency response 
preparedness. 

The magnitude and severity of the flood hazard is usually determined by the extent of impact it has on 
the overall geographic area and by identifying the most catastrophic event in the previous flood history 
(as an example of the losses that could be incurred during such an event). Sometimes this “example” of a 
catastrophic event is referred to as the “event of record.” The flood of record is almost always correlated 
to a peak discharge at a gage, because it usually also comes with the worst impacts in terms of property 
damage, loss of life, etc. The most damaging event across the region is used to set the “event of record” 
in terms of injuries/deaths and/or property/agricultural damages. 

According to NCEI, the flood of record occurred in April 2013. The storm caused $5 million in property 
damages in Ingham and Clinton counties and $3 million in property damages in Eaton County. No 
recorded flooding events included injuries or fatalities. The flood of May 2004 caused $200,000 in crop 
damages in each of the three counties. 

3.11.4. Previous Occurrence 
The NCEI records flooding event statistics starting in 1997 and includes six distinct river flooding incidents 
between January 1, 1970, and December 31, 2021, across the Tri-County region. These incidents caused a 
combined $16 million in property damage and $600,000 in crop damage. This equates to an average of 
$1.24 million in property damage and $200,000 in crop damage (only three incidents recorded impacts to 
crops). Table 23 provides a summary of these incidents. 
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Table 23:  Flooding Incidents in the Tri-County Region (1997–2021) 

Location Number of 
Flooding 
Incidents 

Number of 
Deaths 

Number of 
Injuries 

Property 
Damage 

Crop 
Damage 

Clinton 5 0 0 $1,207,000 $200,000 
Eaton 4 0 0 $4,110,000 $200,000 
Ingham 4 0 0 $6,035,000 $200,000 
Totals 13 0 0 $16,180,000 $600,000 

Source:  National Climatic Data Center Storm Events Database 

All three (3) counties experienced a regional flood event caused by locally heavy rainfall on February 24, 
2001, which caused an average of $10,000 in property damage in each of the counties, no crop damage, 
and no loss of life or injuries. Several area rivers crested slightly above flood stage, but otherwise the 
storm had very little impact. 

Additionally, the Tri-County region was impacted by flooding beginning May 21, 2004. This event caused a 
record $1 million in property damages and $200,000 in crop damages in each of the three counties. 
Numerous thunderstorms and periods of heavy rainfall developed repeatedly across southern lower 
Michigan. The prolonged precipitation in mid-May 2004 resulted in elevated river levels and significant 
ground saturation. Reports indicated multiple washed-out roads in Eaton County. There was no recorded 
loss of life or injuries due to this event. 

Record flooding occurred during the month of April 2013. Across Michigan, hundreds of homes were 
flooded, over 300 roads were closed, and preliminary damage estimates were in excess of $32 million. 
Heavy rainfall caused significant flooding in rivers and streams across the Tri-County region. NCEI records 
$5 million in property damages in Clinton and Ingham counties and $3 million in property damages in 
Eaton County. No damages to crops were recorded and no recorded loss of life or injuries due to this 
event. 

3.11.5. Probability 
While it may not rise to the level of major disaster, some level of flooding is an annual occurrence across 
the Tri-County region. Across the region, the NCEI records six separate flooding incidents occurring 
between 1997 (the first year a recorded incident occurred) and 2021. This correlates to an incident 
occurring roughly every four years or a 25% chance of a major flooding incident occurring in any given 
year.   

3.11.6. Vulnerability Assessment 

3.11.6.1. Impacts to People 
Vulnerable populations across the Tri-County region include residents living in known flood-prone areas 
or near areas vulnerable to flash floods. Certain populations may be especially vulnerable, including: 

• The elderly and very young. 
• Persons with access and functional needs. 
• Residents of long-term care facilities. 
• Those living in mobile homes. 
• People and patients in hospitals. 
• Low-income housing areas. 
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These populations may be more vulnerable to flooding due to limitations in mobility and accessibility, 
income, challenges in receiving and understanding warnings, or unfamiliarity with surroundings. 

A review of NCEI incident data showed no recorded deaths or injuries due to flooding. 

3.11.6.2. Impacts to Infrastructure 
Infrastructure located within a 1-percent annual chance floodplain is most at risk of being impacted by a 
flood event; this infrastructure can include buildings, utilities, transportation routes, and other critical 
assets located within the region. 

The FEMA NRI estimates annual loss by hazard on a county-by-county basis, including estimates for 
riverine flooding. Table 24 shows the expected annual loss due to riverine flooding in Clinton, Eaton, and 
Ingham counties, extrapolated from historical loss data, exposure data, and annualized frequency. 

Table 24.  Expected Annual Loss due to Riverine Flooding 

Location Total Loss Building Value Population 
Equivalence 

Population Agriculture 
Value 

Clinton $234,290 $128,176 $96,894 0.01 $9,219 
Eaton $249,857 $122,183 $111,859 0.01 $15,815 
Ingham $629,962 $223,081 $397,848 0.05 $9,032 
Regional Totals $1,114,109 $473,440 $606,601 0.07 $34,066 

Source:  FEMA National Risk Index 

The NRI also estimates exposure values by hazard on a county-by-county basis; exposure values illustrate 
the potential value of infrastructure located in a flood risk zone. Table 25 shows exposure values for 
Clinton, Eaton, and Ingham counties for a riverine flood.  

Table 25.  Exposure Values 

Location Total Building Value Population 
Equivalence 

Population Agriculture 
Value 

Clinton $25,796,553,749 $343,177,741 $25,442,519,206 3,347.70 $10,856,803 
Eaton $27,146,084,629 $441,278,685 $26,701,849,735 3,513.40 $2,956,210 
Ingham $98,092,292,318 $3,114,394,255 $94,970,104,594 12,496.07 $7,793,469 
Regional Totals $151,034,930,696 $3,898,850,681 $147,114,473,535 19,357 $21,606,482 

Source:  FEMA National Risk Index 

3.11.6.3. Impacts to the Economy 
Long term economic impacts occur when rising waters disrupt the supply chain. Impacts to transportation 
routes, utilities, cropland, and other keystone economic sectors can cause prolonged disruptions and 
economic effects. Historically, flooding across the Tri-County region has not resulted in these types of 
long-term impacts. 

3.11.6.4. Impacts to the Environment 
Floods can have a negative impact on wildlife, causing drowning, disease proliferation, and habitat 
disruption. Unpredictable floods can also cause harm to aquatic life, displacing fish and destroying aquatic 
habitat. 
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Floods can also alter the landscape, mainly through erosion. As floodwaters carry sediment, it can 
become suspended in the water and reduce water quality. Suspended sediment eventually settles out of 
the water in a process called sedimentation, which can clog riverbeds and streams, smother aquatic 
organisms and destroy habitats. Erosion and sedimentation have a more negative impact on ecosystems 
that are already degraded or heavily modified. 

Floodwaters can be contaminated with pollutants such as agricultural pesticides, industrial chemicals, 
debris, and sewage. Finally, flooding can increase the chance of spreading waterborne diseases. Receding 
floodwaters can create stagnant pools of water, which provide a perfect breeding ground for mosquitoes. 

3.11.7. Public Input 
Participants in the public survey were asked to assess and identify their level of concern of a flooding 
incident occurring in their community. Across the Tri-County region, the vast majority of respondents 
noted that they were only somewhat concerned about this hazard. 

   

 

3.11.8. Hazard Significance Summary 
County Probability of 

Occurrence 
Severity of 
Impact 

Extent Public Input Total Ranking 

Clinton Likely Minor Limited Medium Medium 
Eaton Likely Minor Limited Medium  Medium 
Ingham Possible Minor Limited Medium Medium 
Delta Township Possible Minor High Low Medium 
Delhi Township Possible Minor High Low Medium 
City of East 
Lansing 

Possible Minor High Low Medium 

Locke 
Township 

Possible Minor High Low Medium 

Meridian 
Township 

Possible Minor High Low Medium 

Williamstown 
Township 

Possible Minor High Low Medium 

  

Clinton County -
Flooding

Not Concerned

Somewhat Concerned

Very Concerned

Eaton County -
Flooding

Not Concerned

Somewhat Concerned

Very Concerned

Ingham County -
Flooding

Not Concerned

Somewhat Concerned

Very Concerned
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3.12. Severe Weather 

3.12.1. Hazard Profile 
Broadly defined, severe weather is any dangerous meteorological phenomenon with the potential to 
cause damage, serious social disruption, or loss of human life. For the purposes of this Hazard Mitigation 
Plan, the Severe Weather chapter will focus on three specific hazards: fog, hail, and lightning.  

3.12.1.1. Fog 
National Geographic calls fog “a cloud that touches the ground.” That is perhaps the simplest and best 
definition of this weather hazard. Fog is a visible aerosol consisting of tiny water droplets or ice crystals 
suspended in the air at or near the earth’s surface. Fog appears when water vapor condenses, at which 
point its molecules combine to make tiny liquid water drops that hang in the air.  

Because of the restrictions in visibility it brings, fog can be a hazard on the road, on the water, and in the 
air. Fog is a factor in numerous travel accidents every year and can impact takeoff and landing procedures 
and requirements for pilots, causing weather-related aviation delays.  

3.12.1.2. Hail 
Hail is a form of precipitation consisting of solid ice that forms inside thunderstorm updrafts. Hail can 
damage aircraft, homes, and cars and can be deadly to livestock and people. A hailstorm is an outgrowth 
of a severe thunderstorm in which balls called hailstones fall with rain. Hail is formed within 
thunderstorms when raindrops are carried upward by updrafts into extremely cold areas of the 
atmosphere and freeze. The hailstones grow by colliding with raindrops that freeze onto the hailstone’s 
surface. The hail falls when it becomes heavy enough to overcome the strength of the thunderstorm 
updraft and is pulled toward the earth by gravity. 

Figure 21.  Hail Development   

 

 

  
Strong updrafts create a rain-free “vault” underneath the 
leading edge of a supercell.  

Same cross-section as before but showing an idealized 
path of hail within the cloud.  
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If the winds near the surface are strong enough, hail can fall at an angle or even nearly sideways. Wind-
driven hail can tear up siding and roofs on houses, break windows and blow into houses, break windows 
on cars, and cause severe injury and/or death to people and animals.   

The largest hailstone recovered in the U.S. fell in Vivian, South Dakota, on June 23, 2010, with a diameter 
of 8 inches and a circumference of 18.62 inches. It weighed 1 lb. 15 oz.  

Hailstorms can cause damage to property, crops, and the environment and kill and injure livestock. Hail 
causes approximately $1 billion in property and crop damages every year in the U.S. One of the costliest 
hailstorms in the country hit Denver, Colorado, in July 1990 and caused $625 million in damages. A 2016 
study by the Highway Loss Data Institute found that insurance companies paid $5.37 billion in total hail 
claims to automotive policy holders. The most common hail damage takes place on roofs of buildings, 
homes, and landscaping. Hail has been known to cause injury to humans, sometimes lethal injury. In 
2000, a man in Fort Worth, Texas, was killed when he was struck by a softball-sized hailstone. 

Hailstorms that produce a lot of small-sized hail can be dangerous to traffic, because all those tiny 
hailstones can completely cover the roadways. If the hail accumulates and becomes deep enough, it can 
prevent car tires from touching the road at all, making driving conditions similar to that of ice storms.  

Hail size is often estimated by comparing it to a known object. Most hailstorms are made up of a mix of 
different sizes, and only the very largest hailstones pose a serious risk to people caught in the open. 
When reporting hail, estimates comparing the hailstone to a known object with a definite size are good, 
but measurements using a ruler, calipers, or a tape measure are best.  

3.12.1.3. Lightning 
Lightning ranks as one of the top weather killers in the U.S., but the National Weather Service calls 
lightning one of the most underrated severe weather hazards. Lightning strikes in America kill about 75–
100 people and injure hundreds each year. Lightning strikes can ignite building fires and wildland fires and 
damage electrical systems and equipment.  

Lightning is a rapid discharge of electrical energy in the atmosphere. The resulting thunderclap is the 
result of a shock wave created by the rapid heating and cooling of the air in the lightning channel.  

Lightning can occur between a cloud and the ground (cloud-to-ground lightning), between two clouds 
(intercloud lightning), or within the same cloud (intracloud lightning). Lightning can strike 10 miles out 
from the rain column.  

Thunder, high winds, darkening skies, rainfall, and brilliant flashes of light are warning signs for lightning 
strikes.  

3.12.2. Area of Impact 
Fog banks can cover large areas of a county or community at once. The risk of this hazard is uniform 
throughout the Tri-County region. 

Hail and lightning are both associated with the size of a thunderstorm footprint. The typical thunderstorm 
is 15 miles in diameter and lasts an average of 30 minutes. Both hail and lighting can occur randomly 
within a given storm and are typically localized impacts of a much larger storm system. 

3.12.3. Extent 
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Fog comes in several forms. Only those that are a hazard in Michigan are listed here:  

• Super fog forms when a mixture of smoke and moisture released from damp smoldering organic 
material such as brush, leaves, and trees mixes with cooler, nearly saturated air. Visibility is 
lowered to less than 10 feet. Super fog meanders through low terrain areas, such as creek beds 
or drainage ditches. Super fog can be very dangerous when present over highways and has been 
the cause of several large, multi-vehicle pileups.  

• Freezing fog can freeze instantly on exposed surfaces when surface temperatures are at or below 
freezing. Freezing fog can cause black ice to form on roadways and hard surfaces, such as parking 
lots, sidewalks, and driveways. Because it is difficult to see, black ice is particularly dangerous to 
drivers and pedestrians.  

• Radiation fog is a very common type of fog throughout the U.S. It is most prevalent during the fall 
and winter. It forms overnight as the air near the ground cools and stabilizes. When this cooling 
causes the air to reach saturation, fog will form. Radiation fog is usually patchy, tends to stay in 
one place, and goes away the next day under the sun’s rays. 

Hailstorms can happen all year long, with typically short durations. Severe storms that include larger 
stones may last more than 20 minutes, but hail that falls for more than 15 minutes is unusual. For small 
hailstones, according to the NOAA National Severe Storms Laboratory, the expected speed is between 9 
and 25 mph, but it is possible for very large hailstones (diameters exceeding 4 inches) to fall at over 100 
mph. There were 4,611 major hailstorms in 2020, according to NOAA’s Severe Storms database.  

As indicated in the combined NOAA/TORRO Hailstorm Intensity Scale in Table 26, hail is considered 
“destructive” at golf ball size (1.6 inches in diameter). The Tri-County region has experienced hail up to 
2.75 inches in diameter, though it could experience hail that is larger if storm conditions were right.  

A severe thunderstorm that produces hail one inch or larger in diameter is issued with little to no advance 
warning.  
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Table 26.  Combined NOAA/TORRO Hailstorm Intensity 

Size 
Code 

Intensity 
Category 

Diameter 
(inches) 

Size 
Description 

Typical Damage Impacts 

HO Hard Hail  Up to 
0.33 

Pea No damage 

H1 Potentially 
damaging 

0.33–0.60  Marble or 
mothball 

Slight damage to plants, crops 

H2 Potentially 
damaging 

0.60–0.80  Dime or 
grape 

Significant damage to fruit, crops, vegetation 

H3 Severe 0.80–1.20 Nickel to 
quarter  

Severe damage to fruit and crops, damage to glass 
and plastic structures, paint and wood scored 
 

H4 Severe 1.2–1.6 Half dollar 
to ping 
pong ball 

Widespread glass damage, vehicle bodywork damage 

H5  Destructive 1.6–2.0 Silver 
dollar to 
golf ball 

Wholesale destruction of glass, damage to tiled roofs, 
significant risk of injuries 

H6 Destructive 2.0–2.4 Lime or egg Aircraft bodywork dented; brick walls pitted 
H7 Very 

Destructive 
2.4–3.0 Tennis ball Severe roof damage, risk of serious injuries 

H8 Very 
Destructive 

3.0–3.5 Baseball to 
orange 

Severe damage to aircraft bodywork 

H9 Super 
Hailstorms 

3.5–4.0 Grapefruit Extensive structural damage, risk of severe or even 
fatal injuries to persons caught in the open 

H10 Super 
Hailstorms 

4+ Softball 
and up 

Extensive structural damage, risk of severe or even 
fatal injuries to persons caught in the open 

Source:  NOAA; TORRO 

The Vaisala Flash Density Map indicates that the Tri-County region may experience between 3-12 
lightning flashes per square mile per year or between 5,142 to 20,588 lightning flashes within the Tri-
County region each year (3–12 flashes x 1714 sq. mi/yr). 
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Figure 22.  Lightning Flash Density 

 

Source:  Vaisala 2021 Annual Lightning Report, total lightning density 2015-2020 per county 

3.12.4. Previous Occurrences 
Since 1970, the Tri-County region has been included in four presidential disaster declarations that 
included severe storms. Some of the damages that resulted in the declarations were from tornadoes and 
flooding that accompanied the severe weather.  

Within the Tri-County region between January 1, 1970, and October 31, 2021, the NCEI Storm Events 
Database includes reports of one dense fog event in the Tri-County region and no reported lightning 
events. The NCEI reported a total of 166 hail events with hailstones ranging from 0.75 to 2.75 inches in 
diameter. Of the reported events, there was $1,182,000 in total property damages, $685,000 in crop 
damages, no injuries, and no fatalities.  

When discussing fog, the planning committee noted an incident in 2005, where fog on Interstate 96 
caused a 200-car crash with two fatalities. 

Most recently, on June 12, 2021, a cold front brought isolated late afternoon and evening severe storms 
that produced large hail, heavy rain, and frequent lightning as well as isolated reports of damaging wind 
gusts. The most severe weather occurred in Ovid in south central Michigan where baseball size hail was 
reported in addition to several downed trees and power lines.  
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Table 27.  Severe Weather Summary for the Tri-County Region (1970-2020) 

Hazard Type Total Events Events with 
Damage 

Number of 
Deaths 

Number of 
Injuries 

Property 
Damage 

Crop 
Damage 

Dense Fog 1 0 0 0 0 0 
Hail 166 76 0 0 $1,182M $685,000 
Lightning 0 0 0 0 0 0 
Total 167 76 0 0 $1,182M $685,000 

Source: NOAA National Centers for Environmental Information Storm Events Database 

3.12.5. Probability 
The NCEI reported no damaging lightning or fog events between 1970 through October 31, 2021. Within 
the same time frame, the NCEI reported a total of 51 damaging hail events. This translates to an annual 
average of one damaging severe weather event per year. Based on this history, damaging hail, lightening, 
and fog will occur in the Tri-County region once a year, making the probability for damaging events 
“Highly Likely” in any given year.  

3.12.6. Vulnerability Assessment 
While fog can be a hazard to drivers, mariners, and aviators, and lightning can be a hazard to structures, 
crops, and lives, the Tri-County region does not show a history of damage from either. That is not to say 
the area is not vulnerable to these hazards; fog and lightning both occur in the area, and it is only a 
matter of time before damages will result. The real risk, however, is to hail, which has shown over time to 
be a consistent hazard to the area. According to the 2019 Michigan Hazard Mitigation Plan, hail ranks 7th 
out of 20 listed hazards for which data was available over a 20-year span. Average annual statewide 
property losses and crop damages for that period come in at $18.2 million. Total hail losses for the Tri-
County region over a 50-year span come in at $1,867,000.  

With less than 10% of property severely damaged, shutdown of facilities and services for less than 24 
hours, and no injuries or fatalities reported, the impacts on the Tri-County region are negligible.   

3.12.6.1. Impacts to People 
All people in the Tri-County region are exposed and at risk for experiencing severe weather including fog, 
lightning, and hail. Lightning strikes can cause injury or death, and dense fog can cause travel accidents 
resulting in death or injury. Although not as common as damage to structures, crops, and vehicles, hail 
can cause severe injuries and fatalities. People occupied in outdoor work or play may not have access to 
shelter and are at risk to both hail and lightning. Lightning strikes are more likely in areas with large 
bodies of water or wide, open spaces in natural habitats or parks and golf courses, or in areas with trees. 
Campgrounds may be at higher risk to lightning strikes as they typically provide large bodies of water and 
natural habitats as well as recreational park space.  

The elderly or disabled may have a greater, indirect vulnerability to lightning than other subgroups of the 
population. As a group, they tend to rely heavily on electricity without disruptions. Long-term care 
facilities and other special needs housing may be vulnerable if power outages are sustained. Rural 
residents reliant on electricity for heating, cooling, and water supplies are also vulnerable to power 
outages.  

Destructive hailstorms can have a more devastating impact on low-income populations who are less likely 
to have the economic resources to fully recover. The Tri-County region should consider applying for 
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federal hazard mitigation grant funds to help residential properties put mitigation measures in place to 
protect them from hail damage to a home’s roof or siding.  

3.12.6.2. Impacts to Infrastructure 
Disruptions to critical infrastructure are not likely. Emergency medical services, fire, and police would be 
at risk to the secondary effects of a hailstorm and would face risk of damage to response vehicles out in 
the open. Lightning can cause fires to buildings. Hail can damage roofs, siding, and windows. Fog can 
cause traffic jams and a rise in traffic accidents in areas of very low visibility. 

3.12.6.3. Impacts to the Economy 
The economic impact of severe weather is generally short-term. Lightning can cause fires (structural fires 
and wildfires), power outages, and death of unprotected livestock. Hail can destroy structures, vehicles, 
and crops.  

Most losses to businesses are covered by insurance. Nationally, a total of 2,632,050 hail loss claims were 
identified with a date of loss from January 1, 2018 through December 31, 2020. According to the March 
2021 National Insurance Crime Bureau Hail Report, the State of Michigan accounted for up to 56,250 of 
those claims.   

3.12.6.4. Impacts to the Environment 
Natural resources may be vulnerable to indirect impacts of lightning, such as wildfires caused by lightning 
strikes. Hailstones can significantly damage vegetation. Large hailstones can damage trees, destroying 
limbs and branches. There are 226 trees per acre in Michigan, a total tree population of 14 billion. A 
hailstorm, or wildfires caused by lightning, could significantly damage the tree population in the Tri-
County region.  

3.12.7. Public Input 
Participants in the public survey were asked to assess and identify their level of concern of a severe 
weather incident occurring in their community. Across the Tri-County region, most respondents noted 
that they were only somewhat concerned about this hazard. 
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3.12.8. Hazard Significance Summary 
The Tri-County region experiences severe weather in the form of fog, lightning, and hail on an annual 
basis. Both global and regional climate patterns determine the potential severity of these hazards from 
year to year. The entire Tri-County region is equally at risk for dense fog and thunderstorms that produce 
lightning and hail. Based on historical information, the primary effect of severe weather in the Tri-County 
region has not resulted in death, injury, or significant damage to people or property. Hail damage to 
property is expected in the more highly populated areas, and much of the damage to property and 
agriculture is covered by insurance.  

County Probability of 
Occurrence 

Severity of 
Impact 

Extent Public 
Input 

Total 
Ranking 

Clinton Highly Likely Limited High Medium High 
Eaton Highly Likely Limited High Medium High 
Ingham Highly Likely Limited High Medium High 
Delta Township Highly Likely Limited High Medium High 
Delhi Township Highly Likely Limited High Medium High 
City of East Lansing Highly Likely Limited High Medium High 
Locke Township Highly Likely Limited High Medium High 
Meridian Township Highly Likely Limited High Medium High 
Williamstown Township Highly Likely Limited High Medium High 

 

3.13. Severe Wind 

3.13.1. Hazard Profile 
Damaging winds are often called “straight-line” winds to differentiate the damage they cause from 
tornado damage. Most severe winds that cause ground-level damage are a result of outflow generated by 
a thunderstorm downdraft. Damaging winds are classified as those exceeding 50-60 mph.  

Damage from severe thunderstorm winds accounts for half of all severe reports in the lower 48 states 
and is more common than damage from tornadoes. Wind speeds can reach up to 100 mph and can 
produce a damage path that extends for hundreds of miles.  

Types of severe wind include the following: 

Straight-line wind. Any thunderstorm wind that is not associated with rotation and is used mainly to 
differentiate from tornadic winds.  

Downburst. The general term used to broadly describe macro and microbursts. Downburst is the general 
term for all localized severe wind events that are caused by a strong downdraft within a thunderstorm, 
while microburst simply refers to an especially small downburst that is less than 4 km across.  

Macroburst. An outward burst of strong winds at or near the surface with horizontal dimensions larger 
than 4 km (2.5 mi) and occurs when a strong downdraft reaches the surface. To visualize this process, 
imagine the way water domes out of a faucet and hits the bottom of a sink. The column of water is the 
downdraft, and the outward spray at the bottom of the sink is the macroburst. Macroburst winds may 
begin over a smaller area and then spread out over a wider area, sometimes producing damage like that 
of a tornado. Although usually associated with thunderstorms, macrobursts can occur with showers too 
weak to produce thunder.  
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Microburst. A small, concentrated downburst that produces an outward burst of strong winds at or near 
the surface. Microbursts are small — less than 4 km across — and short-lived, lasting only 5–20 minutes, 
with maximum windspeeds that sometimes exceed 100 mph. There are two kinds of microbursts: wet 
and dry (heavy precipitation or non-precipitation).  

Gust front. The leading edge of rain-cooled air that clashes with warmer thunderstorm inflow, 
characterized by a wind shift, temperature drop, and gusty winds out ahead of a thunderstorm.  

Derecho. A widespread, long-lived windstorm that is associated with a band of rapidly moving showers or 
thunderstorms. A typical derecho consists of numerous microbursts, downbursts, and downburst 
clusters. The swath of wind damage extends more than 240 miles and includes wind gusts of at least 58 
mph along most of its length.  

The NWS issues High Wind Watches, High Wind Warnings, and Wind Advisories to the Public. 

• A High Wind Watch is issued when there is the potential for the development of high wind 
speeds that may pose a hazard or are life-threatening.  

• A High Wind Warning is issued when one-minute surface winds of 36 kts (40 mph) or greater 
lasting for one hour or longer, or winds gusting to 50 kts (58 mph) or greater, regardless of 
duration, are either expected or observed over land.  

• A High Wind Advisory is issued when sustained high wind speeds of 20–39 mph and/or gusts to 
57 mph may pose a hazard 

3.13.2. Area of Impact 
As shown in Figure 23, the Tri-County region is located within Zone IV, where winds can be expected to 
reach up to 250 mph. Winds are not limited to a single geographic area and can impact anywhere in the 
planning area; when a severe wind event does occur, it can cause impacts across wide areas of land. 

3.13.3. Extent 
Severe winds can occur year-round throughout the entire Tri-County region. Figure 23 indicates the 
potential magnitude of wind speeds. Most of Michigan falls in Zones III and IV, which could result in winds 
up to 200 and 250 mph, respectively.  

 

 

 

 

 

 

 

 

 

 



 

Tri-County Hazard Mitigation Plan — Clinton, Eaton and Ingham Counties, MI  3-59 
2022 

Figure 23. Wind Zones in the United States 

 
Source: Taking Shelter from the Storm: Building a Safe Room Inside Your House, FEMA Publication 320, March 2021 Fifth Edition 

Figure 24 shows the Beaufort Wind Force Scale. The Scale estimates wind speeds and their effects via 
visual observations. The scale begins with 0 and goes to a force of 12. 
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Figure 24.  The Beaufort Wind Force Scale 

 
Source:  National Weather Service  

3.13.4. Previous Occurrence 
Within the Tri-County region between January 1, 1970, and December 31, 2020, the NCEI Storm Events 
Database includes reports of 295 severe wind events. During that period, Clinton, Eaton, and Ingham 
counties experienced the following: 

Table 28.  Severe Wind Summary for the Tri-County Region (1970–2020)  

Location Number of Severe 
Wind Events 

Magnitude 
Range 

Number 
of 
deaths 

Number 
of 
injuries 

Property 
Damage 

Crop 
Damage 

Clinton 99 0 – 80 
mph 

2 0 $2.080M   $70.00K 

Eaton 83 0 – 100 
mph 

0 0 $4.686M $180.00K 

Ingham 113 0 – 89 
mph 

1 0 $5.050M   $55.00K 

Total 295  3 0 11.81M 305.00K 
Source: NOAA National Centers for Environmental Information Storm Events Database 

From 1970 to December 31, 2020, the following presidential disasters involving wind (not including 
tornadoes) in the Tri-County region were declared: 
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• Ingham County: Severe Storms, High Winds, Flooding, DR-486-MI September 30, 1975 
• Eaton and Ingham counties: Severe Storms, High Winds, Flooding, DR-465-MI, April 26, 1975 

Notable wind events include a windstorm on March 8, 2017, that impacted all three counties. 
Widespread non-thunderstorm wind gusts of 60–70 mph on a sunny day caused hundreds of thousands 
of people to lose power. At one point, slightly over one million people were without power in Michigan. 
The winds caused numerous trees and tree limbs to fall, downing thousands of power lines, and several 
semis were flipped. The winds also caused damage to many homes, with numerous homes incurring 
significant roof damage; the NCEI recorded $10 million in property damages across the region.  

On March 24, 2019, NCEI recorded a high wind event that caused $3 million in property damage to the 
region. Wind gusts of 55-65 mph resulted in the loss of power to around a million people on the March 
24 and 25, downing tree limbs and power lines. 

A review of incidents recorded by NCEI show that normal impacts of high winds include broken tree 
branches, broken power lines, and loss of power.  

3.13.5. Probability 
The probability of a severe wind incident was calculated based on existing historical data. Frequency was 
determined by dividing the number of events observed by the number of years and multiplying by 100. 
The formula for calculating the probability of future tornadic occurrences is: 

Incidents/time = probability 

In the period between 1970 and 2020, the NCEI reported 295 separate severe wind incidents in the Tri-
County region. This calculates to approximately six severe wind events per year, a 100% chance of a 
severe wind event occurring somewhere in the region in any given year. Assuming this existing trend will 
continue, this figure can be predicted into the future as well. 

3.13.6. Vulnerability Assessment 
Damaging winds have occurred everywhere within the Tri-County region. Damage from high winds is 
often described in regional or broad areas, but downburst damage will impact a small area most generally 
less than three miles in diameter. 

Specific vulnerabilities from high wind events include damage to poorly constructed buildings, building 
collapse and damage, flying debris, semi rollovers and car accidents, and downed power lines and electric 
system damage. Cascading hazards caused by high winds can include power loss, and depending on the 
time of the year, winds can also exacerbate snow and blizzards by creating deep snowdrifts over roads 
and affecting the normal flow of traffic. Damages to the Tri-County region have historically included 
downed power lines, significant roof and building damage, fallen trees, and downed tree limbs and 
debris.  

3.13.6.1. Impacts on People 
According to the Wind Zones map in Figure 23, the Tri-County region has a high vulnerability to severe 
winds that can reach up to 250 mph.  

Since most thunderstorms produce some straight-line winds as a result of outflow generated by the 
thunderstorm downdraft, anyone living in thunderstorm-prone areas of the world is at risk of 
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experiencing this hazard. Areas with high populations are at greater risk for property damage and human 
impact. 

High levels of poverty can add to an area’s vulnerability to the impacts of severe winds. Those with low 
income are less likely to have safe housing, access to health care services, and access to up-to-date news 
and emergency information. 

People living in mobile homes are especially at risk for injury from severe winds, as mobile homes tend 
not to be as sturdy. The townships in the region have some buildings with lower levels that could be used 
for sheltering-in-place, but they are not certified or official shelters due to the risk for liability. While 
people who come for shelter will not necessarily be turned away, the region prefers to educate people on 
the need to have a plan in place – a place to go – when severe winds strike.  

Those most at risk from severe winds include those who live in mobile homes. The Tri-County region is 
home to 62 mobile home parks – 20 in Ingham County (2.7% population), 20 in Eaton County (4.7%), and 
22 (6%) in Clinton County. Some of the mobile home parks offer some sort of shelter, but they do not 
have the capacity to hold everyone in the park. Many mobile home residents come to the townships for 
shelter. 

Also at high risk are people with disabilities and access and functional needs (DAFN). The DAFN 
community would include the elderly, children, women in late-stage pregnancy, those with limited 
English proficiency, deaf or hard of hearing, blind or low vision, developmental/intellectual disabilities, 
homeless, and transportation disadvantaged.  

3.13.6.2. Impacts on Infrastructure 
Severe winds in the Tri-County region can cause significant damage to infrastructure. The region should 
be prepared to meet and withstand power loss and its cascading effects on the ability of other critical 
infrastructure (telecommunications, natural gas, fuel oil, water supply, hospitals, and transportation) to 
continue providing services. Road blockage and damage from felled trees can restrict access to critical 
facilities.  

All infrastructure in the Tri-County region is exposed to this hazard. All critical facilities in the Tri-County 
region are susceptible to the potential impacts of severe winds that could cause power outages, 
interrupting vital services. The region should ensure private medical facilities, such as urgent care and 
nursing homes and other long-term care facilities, are educated on the importance of backup power 
capabilities in the event of a power outage. The Tri-County region could consider assisting facilities with 
the cost of backup generators with a generator rebate program through the FEMA Hazard Mitigation 
Grant Program.  

3.13.6.3. Impacts on the Economy 
Any event that causes a business to close for a period will cause direct and indirect losses to the 
economy. Small businesses are the lifeblood of communities. Their survival after a disaster is critical to 
the community’s recovery. Even if a business itself is not damaged by the event, it may find itself severely 
understaffed due to employees who have suffered severe damages or are unable to get to work due to 
road damage. 

Michigan has a diversified economy based on agriculture, manufacturing, tourism, services, and 
professional trades. More automobiles and trucks are produced in Michigan than in any other state. The 
top three employers in Lansing are the State of Michigan (15,729), Michigan State University (10,253), 
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and Sparrow Health System (7,600). The top private industry employer in Lansing is General Motors with 
4,549 employees, according to the Lansing Economic Area Partnership (LEAP) (2019 data).  

The Michigan Power Outage of 2017 was caused by a massive windstorm that surprised Michiganders as 
it was not the result of a thunderstorm but instead took place on a beautiful, sunny day when people 
were out and about, rather than hiding in a shelter. It took more than a week to restore power to the one 
million-plus customers who lost it as a result of the severe winds that day. During that time, many schools 
and businesses were closed for multiple days.  

The Insurance Institute for Business and Home Safety estimates that one in four businesses forced to 
close by a disaster will never reopen. This means every community’s economy is vulnerable to disasters. A 
community’s resilience is directly linked to the survivability of its business community.  

3.13.6.4. Impacts on the Environment 
In addition to what can be massive personal and property losses after a natural disaster, there may also 
be unseen environmental impacts that must be mitigated against. Windstorms can spread pollutants into 
the air, soil, groundwater, watersheds, and lakes, upset the natural ecosystem, and disrupt habitats for 
fish, insects, birds, and mammals.  

3.13.7. Public Input 
Participants in the public survey were asked to assess and identify their level of concern of a severe wind 
incident occurring in their community. Across the Tri-County region, most respondents noted that they 
were only somewhat concerned about this hazard. 
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3.13.8. Hazard Significance Summary 
County Probability of 

Occurrence 
Severity of 
Impact 

Extent Public 
Input 

Total 
Ranking 

Clinton Highly Likely Limited Moderate Medium High 
Eaton Highly Likely Limited Moderate Medium High 
Ingham Highly Likely Limited Moderate Medium High 
Delta Township Highly Likely Limited Moderate Medium High 
Delhi Township Highly Likely Limited Moderate Medium High 
City of East Lansing Highly Likely Limited Moderate Medium High 
Locke Township Highly Likely Limited Moderate Medium High 
Meridian Township Highly Likely Limited Moderate Medium High 
Williamstown Township Highly Likely Limited Moderate Medium High 

 

3.14. Severe Winter Weather 

3.14.1. Hazard Profile 
Severe winter weather is an annual occurrence in Michigan. Severe winter weather can produce a 
combination of freezing rain, sleet, heavy snow, blowing snow, ice storms, and sometimes dangerous 
wind chills. Severe winter weather is life-threatening. Most deaths from winter storms are not directly 
related to the storm itself but to traffic accidents on icy roads, hypothermia from prolonged exposure to 
extreme cold, and heart attacks while shoveling snow.  

The Tri-County region experiences severe winter weather on a regular basis. The National Weather 
Service describes the varying types of severe winter weather events as follows: 

Winter Storms 
Blizzard. A blizzard is a dangerous winter storm that is a combination of blowing snow and wind resulting 
in very low visibilities. The main types of precipitation are snow, sleet, or freezing rain. While heavy 
snowfalls and severe cold often accompany blizzards, they are not required. Sometimes strong winds pick 
up snow that has already fallen, creating a ground blizzard. A blizzard carries winds over 35 mph with 
snow and blowing snow and reduces visibility to one fourth mile or less for at least three hours.  

Ice storm. An ice storm is a storm which results in the accumulation of at least .25” of ice on exposed 
surfaces. An ice storm creates hazardous driving and walking conditions. Even a small amount of ice can 
be extremely dangerous to drivers and pedestrians, but large accumulations of ice can cause tree 
branches to break and powerlines to easily snap under the weight. Ice storms can cause massive power 
outages that can disrupt entire communities for weeks at a time.  

Lake effect storm. As a cold, dry air mass moves over the Great Lakes regions, the air picks up a lot of 
moisture from the Great Lakes. This air, now full of water, dumps the water as snow in areas generally to 
the south and east of the lakes. 

Snow 

Precipitation falls as snow when air temperature remains at or below freezing from the cloud base to the 
ground.  

Snow flurries. Light snow falling for short periods. Little accumulation is expected.  
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Snow showers. Occur when snow falls at varying intensities. Some accumulation is possible.   

A snow squall. A brief, intense snow shower accompanied by strong, gusty winds. Accumulation may be 
significant. Snow squalls are best known in the Great Lakes region.  

Sleet 

There is a difference between sleet and freezing rain. Sleet occurs when snowflakes only partially melt 
when they fall through a shallow layer of warm air and become slushy. They refreeze as they fall through 
a deep layer of freezing air above the surface and eventually reach the ground as frozen rain drops that 
bounce on impact.  

Freezing Rain 

Freezing rain occurs when snowflakes descend into a warmer layer of air and melt completely. When they 
fall through another thin layer of freezing air just above the surface, they don’t have enough time to 
refreeze before reaching the ground. They instantly refreeze upon contact with anything that is at or 
below freezing, creating a glaze of ice on the ground, trees, power lines, and even cars that are currently 
traveling. Freezing rain in light amounts can be dangerous for travel. In heavier amounts, it becomes an 
ice storm and can cause significant damage to trees and power lines.  

3.14.2. Area of Impact 
Winter storms have a large footprint and tend to impact entire regions at once. The risk of this hazard is 
uniform over the entire Tri-County region.  

3.14.3. Extent 
Winter weather in the Tri-State region generally runs from October/November to April, with the first 
snowfall usually arriving in November (sometimes as early as October) and the last snowfall arriving in 
April.  

Since 1972, the Tri-County region has experienced five severe winter weather events that have resulted 
in a governor’s declaration of disaster or state of emergency. Total seasonal snowfall for the Tri-County 
region averages around 43 inches, compared to the U.S. average of 28 inches and the Michigan state 
average of 61 inches. The greatest annual snowfall recorded in the state came in the winter of 1979–1980 
at a whopping 355.90 inches. The greatest cumulative snowfall for Lansing was 86.3 inches and occurred 
during the year that ended December 31, 2008. 

The Sperry-Piltz Ice Accumulation Index, or SPIA, is an ice accumulation and ice damage prediction tool 
that predicts potential damage from approaching ice storms. The SPIA is to ice storms what the Enhanced 
Fujita Scale is to tornadoes. It helps communities better prepare days in advance for the damaging 
impacts of ice storms. The SPIA forecasted the January 2009 ice storm that produced up to 1.5 inches 
accumulation from the Ozarks to the Ohio Valley as a level 5 storm 2–3 days in advance. The more time a 
utility has to prepare, the more time there is to acquire the resources necessary to restore power as 
expeditiously as possible. Using the SPIA, an ice storm’s intensity and duration can be predicted 72–96 
hours, or 3–4 days in advance.  
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Figure 25.  Sperry-Piltz Ice Accumulation Index 

 
Source:  www.spia-index.com 

The Winter Storm Severity Index (WSSI) is a spatial assessment of the societal impacts of winter storms. It 
highlights regions and localities with the forecasted potential of damaging and life-threatening effects 
brought on by winter weather, including tree and powerline damage, school closures, and transportation 
issues such as traffic accidents, road closures, and flight cancellations. The WSSI allows forecasters, 
emergency management, and the general public to make informed decisions about the potential for 
significant weather-related impacts.  

 

 

 

 



 

Tri-County Hazard Mitigation Plan — Clinton, Eaton and Ingham Counties, MI  3-67 
2022 

Figure 26.  Winter Storm Severity Index 

 
Source:  www.weather.gov 

A winter storm warning is issued by NOAA to Lansing and lower mid-Michigan when hazardous winter 
weather is occurring, imminent, or highly likely over part or all of the warning forecast area. Winter storm 
warnings are usually issued 12–24 hours in advance and occasionally as much as 36 hours before the 
storm moves into the region.  A major winter storm can last for several days.  

3.14.4. Previous Occurrences 
In 2003, a major ice storm in southern lower Michigan caused hundreds of thousands of people to lose 
power. The weight of the ice brought down thousands of trees and limbs and hundreds of power lines. 
Many people throughout the Tri-County region lost power for several days and some for up to a week. 
The ice storm resulted in nearly $1 million throughout the Tri-County region. Up to an inch of ice was 
received in some areas. The was one of the biggest ice storms to affect lower Michigan in the previous 50 
years. Most counties throughout central and lower Michigan received at least a half an inch of ice with 
total accumulations. 

In December 2013, an ice storm affected portions of southern lower Michigan. Ice accumulations of one 
half to three-quarters of an inch occurred across much of Eaton, Clinton, and Ingham counties as well as 
surrounding counties. This resulted in a very prolonged power outage that affected hundreds of 
thousands of residents across lower Michigan; many people in the Tri-County region waited 4–6 days 
before power was restored. At one point, over 15,000 people in Eaton County were without power.  
Widespread impacts included downed tree limbs and downed trees across the area. NCEI records $11 
million in property damages in the Tri-County region as a result of this storm. Across the larger area of 
Michigan, over $60 million in property damage was recorded. 
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Within the Tri-County region between January 1, 1970, and December 31, 2020, the NCEI Storm Events 
Database includes reports of 63 severe winter weather events, including blizzard, heavy snow, ice storm, 
lake effect snow, sleet, winter storm, and winter weather. Table 29 includes a summary of severe winter 
weather events in the Tri-County region. 

Table 29.  Severe Winter Weather Summary for the Tri-County Region (1970-2020) 

Location Number of 
Events 

Number of 
Deaths 

Number of 
Injuries 

Property 
Damage 

Crop Damage 

Clinton 51 0 0 $5.455M $0 
Eaton 59 0 0 $6.475M $0 
Ingham 57 0 0 $6.490M $0 
Total 167 0 0 $18.42M $0 

  Source: NOAA National Centers for Environmental Information Storm Events Database 

From 1970 to December 31, 2020, the following presidential disasters involving severe winter weather in 
the Tri-County Region were declared: 

• Eaton and Ingham counties: Snow, EM-3160, December 11, 2000 – December 31, 2000 
• Clinton, Eaton, and Ingham counties: Blizzards & Snowstorms, EM-3057-MI, January 27, 1978 
• Eaton County: Snowstorms, EM-3030-MI, February 5, 1977 
• Clinton, Eaton, and Ingham counties: Severe Storm, Freezing, DR-330-MI, April 5, 1972 

Notable events include the 1978 Blizzard. According to the National Weather Service in Detroit/Pontiac, 
the winter of 1977-78 had been one of the coldest on record in many areas from the Rockies to the 
Appalachians. This monster winter storm made its power felt in record breaking lower pressure readings 
in Cincinnati, Rochester, Toronto, and Wilmington, NC, with damaging winds reaching Boston and 
Tallahassee, FL. The headline of the 8:00 AM EST Special Weather Statement issued by the NWS Forecast 
Office in Ann Arbor on January 26 read “A Great Storm is Upon Michigan.”  

“Heavy snow and blizzard conditions were extensive as wind gusts in excess of 35 mph whipped the snow 
into huge drifts across much of southeast lower Michigan. Other areas of eastern Michigan, Indiana, and 
Ohio reported near hurricane-force winds, heavy snow, and temperatures hovering between zero and 10 
above, resulting in extreme blizzard conditions. These conditions later expanded further east into 
Pennsylvania and West Virginia and prevailed into the night (26-27th) across much of the eastern Great 
Lakes, southern Ontario, and the Upper Ohio Valley. With the storm generating copious amounts of snow 
and very strong winds, whiteout conditions were widespread. All land and air traffic came to a standstill in 
the affected regions. Several major roads were closed for at least two to three days, if not longer, while 
clean up got underway. Numerous NWS employees were stranded at work, home, or on the road 
somewhere between the two. Several employees worked double shifts into at least Friday (some longer) 
because of the impassable roads with others simply unable to get to work.”  

Record 24-hour snowfall totals from the storm included 16.1 inches at Grand Rapids, 15.4 inches at 
Houghton Lake, and 12.2 in Dayton, Ohio. Snowfalls for the entire storm (January 25-27) included 30.0 
inches at Muskegon, 19.3 at Lansing, and 19.2 at Grand Rapids.  

Twenty people died in Michigan as a direct or indirect result of the storm, most due to heart attacks or 
traffic accidents. Many from homes that lost power and heat were hospitalized for exposure. The Tri-
County region did not suffer any deaths or injuries.  
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3.14.5. Probability 
According to the NCEI Storm Events Database, the Tri-County region reported 63 severe winter weather 
events between January 1, 1970, and December 31, 2020, including five ice storms, 28 winter storms, 
two blizzards, 15 heavy snow events, four lake effect snow events, one sleet event, and eight winter 
weather events. This total of 63 severe winter weather events translates to an annual probability of 
126%, or a little over one severe winter weather events per year, making the probability rating “Highly 
Likely.” 

3.14.6. Vulnerability Assessment 
The Tri-County region is vulnerable to the effects of severe winter weather. Freezing rain, sleet, ice, and 
snow on roads, highways, and bridges create hazardous conditions for driving and walking, resulting in 
traffic accidents, the leading cause of death in winter storms. Emergency services may be unable to 
respond. The likelihood of power failure increases during severe winter weather due to accumulation of 
ice on utility poles and power lines. According to the June 2015 Tri-County regional Hazard Mitigation 
Plan, Snowstorms and Ice/Sleet Storms ranked at 4 and 6 on the list of hazards and how they impacted 
the Tri-County region and local communities. 

3.14.6.1. Impacts to People 
The entire population of the Tri-County region is vulnerable to severe winter weather. Most deaths from 
severe winter weather are not related to a winter storm but to traffic accidents on icy roads, heart 
attacks while shoveling snow, and hypothermia from prolonged exposure to the cold. Vulnerable 
populations will have a higher vulnerability to severe winter weather due to age, lack of resources, and 
education. 

Of injuries related to ice and snow, about 70% occur in automobiles and 25% are people caught out in the 
storm. The majority are males over 40 years old. Of injuries related to exposure to cold, 50% are people 
over 60 years old, 75% are male, and 20% occur in the home.  

Snow packed roads, bridges, hilly areas, and black ice increase the risk for traffic accidents which can 
result in death or injury. Hypothermia is caused by prolonged exposures to very cold temperatures 
resulting in the body’s loss of heat at a faster pace than it is produced. Lengthy exposure will eventually 
use up your body’s stored energy, which leads to lower body temperature. Those at most risk of 
hypothermia are older adults with inadequate food, clothing, or heating, babies sleeping in cold 
bedrooms, people who remain outdoors for long periods, and people who drink alcohol or use illicit 
drugs. People, pets, and livestock are susceptible to frostbite and hypothermia during winter storms.  

Those engaged in outdoor activity, such as shoveling snow or digging out vehicles, are at risk of heart 
attack in addition to frostbite or hypothermia.  

Those with lower incomes may not have access to housing with adequate heating even when power 
outages are not an issue. They may use kerosene heaters, space heaters, or their oven as a source of 
heat. There are warming shelters made available throughout the region. There is a plan in place with 
Ingham and Clinton Counties for heating centers for the general public if the power goes out. They 
coordinate with the 211 system and advertise via social media, the news, etc.  
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3.14.6.2. Impacts to Infrastructure 
Roads/Transportation: Snow and ice accumulation could cause significant risk to all transportation in the 
Tri-County region. Dangerous roads and road closures may obstruct the ability of emergency services 
such as police, fire, and emergency medical services to respond to emergencies and provide medical care 
or access to safe shelter. Severe winter weather could also disrupt normal operations at the Capital 
Region International Airport and the region’s other airports, including private business airports as well as 
Sparrow Hospital Heliport and Ingham Medical Helistop. Snow and ice can impact runway safety and 
cause delays in flight schedules as well as cancellations.  

Power Supplies: The most serious and dangerous ramifications of severe winter weather on the Tri-
County region’s infrastructure is power outage caused by damaged power lines suffering from the weight 
of ice accumulation.  

Natural Gas: During severe winter weather, and especially in the aftermath of ice storms, Michigan Gas 
Utilities may experience difficulties in meeting the needs of the Tri-County region, including falling power 
lines, debris from damaged trees, damage to gas meters, and risk to field staff, including hypothermia, 
downed power lines, and dangerously slick road conditions.  

Critical Facilities: Critical facilities including hospitals, fire stations, police stations, hospitals, nursing 
homes, and other similar facilities that provide critical services are vulnerable to the impacts of severe 
winter weather. Power outages can disrupt vital services, and roads can be inaccessible due to snow, ice, 
or debris from damaged trees. 

Water/Sewage: Power outages could pose a significant danger to the Tri-County region’s three water 
treatment plants and eight wastewater treatment plants.  

3.14.6.3. Impacts to the Economy 
Businesses experience loss of income as a result of closure during winter storms or power outages or the 
inability for customers or staff to commute to work on dangerous or closed roads. Ice accumulation 
during severe winter weather can cause damages to power lines due to the weight of the ice on the lines 
and equipment as well as damage caused to lines and equipment from falling trees and tree limbs 
weighted down by ice. Losses could include the cost of repair or replacement of damaged facilities and 
lost economic opportunities for businesses. Secondary effects of power outages could include burst 
water pipes in homes, businesses, or critical facilities without electricity during winter storms. 

But one of the biggest damages suffered by the economy during a severe winter weather event is in the 
form of lost income and sales at restaurants and retailers.  

3.14.6.4. Impacts to the Environment 
Tree loss is to be expected in ice storms. Michigan has a total tree population of 14 billion or 226 trees 
per acre. Severe ice storms can have a devastating impact on tree growth in the Tri-County region.  

3.14.7. Public Input 
Participants in the public survey were asked to assess and identify their level of concern of a severe 
winter weather incident occurring in their community. Across the Tri-County region, most respondents 
noted that they were somewhat concerned about this hazard.  Very few listed a low level of concern. 
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3.14.8. Hazard Significance Summary 
County Probability of 

Occurrence 
Severity of 
Impact 

Extent Public 
Input 

Total 
Ranking 

Clinton Highly Likely Limited Moderate Medium High 
Eaton Highly Likely Limited Moderate Medium High 
Ingham Highly Likely Limited Moderate Medium High 
Delta Township Highly Likely Limited Moderate Medium High 
Delhi Township Highly Likely Limited Moderate Medium High 
City of East Lansing Highly Likely Limited Moderate Medium High 
Locke Township Highly Likely Limited Moderate Medium High 
Meridian Township Highly Likely Limited Moderate Medium High 
Williamstown Township Highly Likely Limited Moderate Medium High 

 

3.15. Tornado 

3.15.1. Hazard Profile 
The National Oceanic and Atmospheric Administration (NOAA) National Severe Storms Laboratory (NSSL) 
defines a tornado as a “narrow, violently rotating column of air that extends from a thunderstorm to the 
ground.” When we see a tornado, we are not seeing the invisible, rotating wind but its visible result. We 
are seeing a wind funnel made of water, dust, and debris picked up by the wind in its wake. Tornadoes 
are generally formed out of severe thunderstorms. They require warm, moist, rising air, a source of lift, 
and wind shear. Tornadoes are considered the most violent of all the severe weather storms we 
experience.  

The updraft of a tornado (the force that lifts upward inside a funnel cloud, able to lift and move vehicles, 
houses, trees, and other large objects) is extremely dangerous, but it is the flying debris caught within 
that updraft that experts consider to be the most dangerous aspect of a tornado. Objects caught within 
those high-speed winds can be as large as a car or even a structure or as small as shards of broken glass 
or nails. These items become lethal airborne missiles and pose the greatest threat to living creatures 
caught in a tornado. 
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About 1,200 tornadoes hit the U.S. each year, resulting in approximately 400 million dollars in damages 
and killing 56 people on average (mostly from flying debris). The extreme winds obliterate homes, 
devastate businesses, destroy bridges and other infrastructure, hurl cars and trucks through the air, and 
ravage the landscape by shredding the bark from trees and siphoning all the water from riverbeds. The 
spring of 2011 was one of the deadliest and costliest tornado seasons on record. Between April and June 
2011, tornadoes killed more than 580 people and caused more than $21B in economic damages. The high 
death toll was partially attributed to a lack of adequate storm shelters and people who did not seek 
shelter in time.  

Winds of a tornado may reach 300 miles per hour and can strike with little to no warning time (the 
current average lead-time for tornado warnings is 15-18 minutes). Damage paths can be in excess of one 
mile wide and 50 miles long. The tornado outbreak of December 10, 2021, spawned a reported 44 
tornadoes across nine states including Missouri, Illinois, Arkansas, Kentucky, Tennessee, Mississippi, 
Alabama, Indiana, and Ohio. One tornado in this storm tore a continuous path across 128 miles in 
Kentucky. Another was on the ground for at least 71.6 miles across northwest Tennessee and was more 
than half a mile wide at times. With a death toll of 90, this tornado outbreak broke the death toll of that 
set by the outbreak that produced the Joplin tornado.  

3.15.2. Area of Impact 
Tornado season in Michigan is typically from April to August, with June being the peak of the tornado 
season in the state, but tornadoes can occur during any time of the year and have been recorded in 
Michigan in every month but January and December. And while some regions of the U.S. are more prone 
to tornadoes than others (Oklahoma and Texas have the highest number per year per 10,000 square 
miles), tornadoes have been documented in every U.S. state, including Michigan.  

Since 1970, the NOAA National Centers for Environmental Information (NCEI) reports more than 500 
tornadic events in the state. The Flint-Beecher tornado of 1953 ranks among the deadliest tornadoes in 
U.S. history. An F5 tornado on June 8 of that year was produced by a larger outbreak of severe weather 
that began in Nebraska before moving across the Great Lakes states and then into New York and New 
England. Michigan was also hit by several other tornadoes that same day ranging from F0–F4. At 116 
fatalities, the Flint-Beecher F5 produced the last 100+ death toll for a single tornado in U.S. history until 
the 2011 Joplin tornado.  

Most tornadoes are found in the Great Plains of the central U.S. Cold, dry air moving south from Canada 
meets warm, moist air moving north from the Gulf of Mexico, creating the perfect unstable environment 
for the development of severe thunderstorms and the formation of tornadoes. Violent tornadoes have 
formed over rivers and lakes and have been known to cross the Mississippi River. Strong tornadoes have 
been known to cross the Detroit River and St. Clair River separating southeast Michigan and southwest 
Ontario. Tornadoes can strike in both rural areas and urban. More than 100 tornadoes have been 
reported to strike downtown areas of large cities.  

Tornadoes are more likely to touch down in landscape transition zones, where the terrain shifts from 
urban to rural or from forest to farmland. Tornadoes cover relatively small areas when compared to 
blizzards or hurricanes, but the damage is often more severe, causing deaths and damage to property and 
the natural landscape.  
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3.15.3. Extent 
Prior to February 1, 2007, the Fujita Scale was used to measure tornado intensity. The F Scale was 
developed based on damage intensity and not wind speed; wind speed ranges are estimated by rating, 
based on the extent of observed damage caused by a tornado. Table 30 shows the Fujita Scale. 

Table 30.  Fujita Scale 

Fujita Scale (For Tornadoes Prior to February 1, 2007) 
F Scale Character Estimated 

Winds 
Description 

F0 Weak 40–72 mph Light Damage. Some damage to chimneys, branches broken 
off trees, shallow-rooted trees uprooted, sign boards 
damaged 

F1 Weak 73–112 mph Moderate Damage. Roof surfaces peeled off, mobile homes 
pushed with foundations overturned, moving autos pushed off 
road 

F2 Strong 113–157 mph Considerable damage. Roofs torn off from frame houses, 
mobile homes demolished, boxcars pushed over, large trees 
snapped or uprooted, heavy cars lifted or thrown 

F3 Strong 158–206 mph Severe Damage. Roofs and some walls torn from well-
constructed houses, mobile homes demolished, boxcars 
pushed over, large trees snapped or uprooted, light objects 
become projectiles 

F4 Violent 207–260 mph Devastating Damage. Well-constructed houses leveled, 
structures with weak foundation blown some distance, cars 
thrown, large missiles generated 

F5 Violent 260–318 mph Incredible Damage. Strong frame houses lifted off 
foundations, carried considerable distances, and 
disintegrated, auto-sized missiles airborne for several hundred 
feet or more, trees debarked 

Source:  National Weather Service 

The Enhanced Fujita Scale (EF Scale) became operational on February 1, 2007 and is used to assign each 
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 and degrees of damage, which help estimate a 
better range of wind speeds likely produced by the tornado. The EF Scale revised the original Fujita Scale 
to better reflect tornado damage surveys and align to wind speeds more closely associated with storm 
damage. The National Weather Service (NWS) is the only federal agency with the authority to provide 
“official” tornado EF Scale ratings. Table 31 shows the Enhanced Fujita Scale. 
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Table 31.  Enhanced Fujita Scale 

Enhanced Fujita Scale 
EF Rating 3-Second Wind Gust Expected Damage 
0 65–85 mph Minor damage. Shingles blown off or parts of a roof peeled off, 

damage to gutters/siding, branches broken off trees, shallow-
rooted trees toppled 

1 86–110 mph Moderate Damage. More significant roof damage, windows 
broken, exterior doors damaged or lost, mobile homes 
overturned or badly damaged 

2 111–135 mph Considerable Damage. Roofs torn off well-constructed homes, 
homes shifted from foundations, mobile homes completely 
destroyed, large trees snapped or uprooted, cars can be tossed 

3 136–165 mph Severe Damage. Entire stories of well-constructed homes 
destroyed, significant damage done to large buildings, homes 
with weak foundations blown away, trees begin to lose their 
bark 

4 166–200 mph Extreme Damage. Well-constructed homes leveled, cars are 
thrown significant distances, top story exterior walls on masonry 
buildings likely to collapse 

5 Over 200 mph Massive/Incredible Damage. Well-constructed homes swept 
away, steel-reinforced concrete structures critically damaged, 
high-rise buildings sustain severe structural damage, trees are 
usually completely de-barked, stripped of branches and snapped 

Source:  National Weather Service 

Tornadoes and associated tornado strength are unpredictable. The Tri-County region is susceptible to 
tornadoes of any strength based on the EF Scale. 

3.15.4. Previous Occurrences 
Tornado events have occurred in the Tri-County region. Between January 1, 1970, and December 31, 
2020, the NCEI Storm Events Database includes reports of 57 tornado events. Table 32 

Table 32:  NCEI Tornado Events by County 

Location Number of 
Tornadoes 

Magnitude 
Range 

Number of 
Deaths 

Number of 
Injuries 

Property 
Damage 

Crop 
Damage 

Clinton 13 F0-F2 0 7 $1.327M 150.00K 
Eaton 17 F0-F3 2 51 $53.682M 225.00K 
Ingham 23 FO-F2 3 4 $24.445M 200.00K 
Total 53  5 62 $79.454M $575.00K 

  Source: NOAA National Centers for Environmental Information Storm Events Database 

Ingham, Clinton, and Eaton counties have not been included in any presidential disaster declarations that 
involved tornadoes since 1970. Notable tornado events include: 

August 24, 2007 — Eaton County was the victim of a line of thunderstorms that culminated in an EF3 
tornado with winds estimated at 140 mph. The tornado had a path of 200–300 yards wide and six and 
one-half miles long. Fifteen homes were seriously damaged, most beyond repair, including a single-story 
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home that literally lost its roof and garage (they were never found) as well as its windward-facing walls. 
Five injuries were reported, and damages totaled more than $40M.  

October 18, 2007 — As if to prove that tornadoes are not confined to any particular “season,” Ingham 
County experienced an EF2 tornado with top winds estimated between 120–130 mph. The tornado began 
just northeast of Mason and moved northeast through the town of Williamston, where approximately 
100 structures were damaged in a subdivision on the south side of Williamston. Two fatalities occurred 
about four miles northeast of Williamston where a modular home and its two occupants were flipped 
into a pond. Property damages exceeded $15M.   

3.15.5. Probability 
The probability of occurrence of tornadoes varies across the country and within each state. Comparing 
the numbers of tornadoes recorded in different areas of the country can provide a better understanding 
of potential tornado activity in those areas. Figure 27 shows the general locations of recorded EF3, EF4, 
and EF5 tornadoes in the U.S. between 1950 and 2018 (NOAA NCEI, Undated and NOAA National 
Weather Service Storm Prediction Center Undated). 

Figure 27.  Tornado Activity in the United States 1950–2018 

 
Source:  Taking Shelter From the Storm, FEMA Publication 320, fifth edition 
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While “Tornado Alley,” an area in the U.S. where tornadoes are reported most frequently, has 
traditionally covered the areas of Texas, Louisiana, Arkansas, Oklahoma, Kansas, South Dakota, Iowa, and 
Nebraska, researchers are noticing a trend in tornado activity moving from the Great Plains toward the 
Midwest and Southeast. At present, this shift in activity has not included Michigan, which continues to 
average about 15 tornadoes annually.  

Figure 28:  Tornado Frequency Trends 

 
Source:  Nature Partner Journal Climate and Atmospheric Science 

According to the FEMA National Risk Index Tornado Vulnerability Index in Figure 32, the Tri-County region 
has a relatively moderate vulnerability to tornadoes.  
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Figure 29. Tornado Vulnerability Index 

 
Source:  FEMA National Risk Index 

The probability of a tornado incident in the Tri-County region was calculated based on existing historical 
data. Frequency was determined by dividing the number of events observed by the number of years and 
multiplying by 100. The formula for calculating the probability of future tornadic occurrences is: 

Incidents/time = probability 

In the period between 1970 and 2020, the NCEI reported 54 separate tornado incidents in the Tri County 
region. This calculates to approximately one tornado per year, a 100% chance of a tornado occurring 
somewhere in the region in any given year. Assuming this existing trend will continue, this figure can be 
predicted into the future as well. 

3.15.6. Vulnerability Assessment 
Factors leading to vulnerability include poverty, mobile homes, areas with fewer hospitals, the average 
strength of tornadoes, and the number of tornadoes.  

Population: Areas with high populations are at greater risk for property damage and human impact. 

Poverty: High levels of poverty can add to an area’s vulnerability to the impacts of a tornado. Those with 
low income are less likely to have safe housing, access to health care services, and access to up-to-date 
news and emergency information. 

Mobile homes: A mobile home is one of the most dangerous places to be during a tornado. They are not 
secured to the ground, and they have no interior rooms or basements in which to take shelter. They are 
easily moved, lifted, and turned over by tornadoes and high winds.  
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Hospital scarcity: Without the ability to access care for the kind of trauma incidents tornadoes can bring, 
areas can be vulnerable to fatalities and severe injuries.  

Those most at risk from tornadoes include those who live in mobile homes and other homes without 
secure foundations or basements. The Tri-County region is home to 62 mobile home parks — 20 in 
Ingham County (2.7% population), 20 in Eaton County (4.7%), and 22 (6%) in Clinton County.  

Shelter scarcity: There are no official or certified public or mass shelters in the Tri-County region. Some of 
the mobile home parks offer small shelters, but they lack the capacity to hold everyone at the parks.  

Also at high risk are people with disabilities and access and functional needs (DAFN). The DAFN 
community would include the elderly, children, women in late-stage pregnancy, those with limited 
English proficiency, deaf or hard of hearing, blind or low vision, developmental/intellectual disabilities, 
homeless, and transportation disadvantaged.  

Due to the potential for damaging tornadoes in the Tri-County region, the magnitude was determined to 
be a 4 — “Catastrophic.”  

Warning mechanisms: Warning mechanisms and notification methods include Everbridge (subscription-
based, and not everyone has a subscription); social media, and apps. None of the rural townships have 
access to an outdoor warning system. 

3.15.6.1. Impacts on People 
All the residents of and visitors to the Tri-County region are exposed and at risk for experiencing this 
hazard. Timely, accurate public warning systems and networks are key to public safety during severe 
storms with high winds and the potential for tornadoes. The purpose of the outdoor warning siren alert 
system is to provide warnings for those outside; however, many residents rely on them as their primary 
notification. The Tri-County region should educate the public on all methods of weather alerts, including 
NOAA radios, IPAWS notifications, social media, and alert apps such as the Everbridge Mobile App. 
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Figure 30.  Ingham County Alerting 

 
Source:  Ingham County, MI 

Some residents are more vulnerable than others to the risks inherent in high winds and tornadoes. Areas 
in the Tri-County region with a wider income disparity are more vulnerable to this hazard than areas with 
a higher per capita income. People with disabilities and the AFN community are at higher risk due to 
factors such as language barriers and quality of housing. Social vulnerability plays a role in a resident’s 
ability to remain safe during an event and to be resilient going forward.  
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3.15.6.2. Impacts on Infrastructure 
Tornadoes in the Tri-County region can cause significant damage to infrastructure. The region should be 
prepared to meet and withstand power loss and loss of services due to damage to critical infrastructure, 
including natural gas, fuel oil, water supply, hospitals, and transportation systems; electricity generation, 
transmission, and distribution; and telecommunications. Tornadoes, flash flooding, debris, and hail can 
cause damage that results in loss of critical services throughout the region. Road blockage and damage 
can restrict access to critical facilities. The region’s Continuity of Operations (COOP) Plan(s) should 
address alternate methods of communication during loss of cellular service and landlines.  

All critical facilities in the Tri-County region are exposed to this hazard. All essential critical facilities should 
have backup generators as well as storm shelters.  

3.15.6.3. Impacts on the Economy 
Any event that causes a business to close for a period will cause direct and indirect losses to the 
economy. Small businesses are the lifeblood of communities. Their survival after a disaster is critical to 
the community’s recovery. Even if a business itself is not damaged by the event, it may find itself severely 
understaffed due to employees who have suffered severe damages or are unable to get to work due to 
road damage. 

The Insurance Institute for Business and Home Safety estimates that one in four businesses forced to 
close by a disaster will never reopen. This means every community’s economy is vulnerable to disasters. A 
business’s survival is directly linked to a community’s resilience. Damaging high winds or tornadoes in 
areas of the Tri-County region that bring in more sales tax revenue would cause more significant loss than 
other areas of the region.  

Every business in the region needs a business continuity plan that covers all likely hazards, and those 
plans should be regularly tested with exercises. 

3.15.6.4. Impacts on the Environment 
Tornadoes destroy property and wildlife. Even though a tornado generally has a smaller footprint than 
other disasters, the damage is frequently more severe, though often less apparent. Debris from damaged 
structures can result in a spread of asbestos over great distances, creating toxic levels of asbestos in the 
soil, poisoning the habitat and water supply of both people and animals. Household hazardous waste in 
the form of cleaning products, automotive supplies, paint, and insecticides can contaminate the water 
and soil, creating a toxic environment for animals and plants.  

After a tornado, household and industrial waste is often washed into the stormwater drains, rivers, and 
lakes, having a long-term effect on the area’s flora and fauna. The Tri-County region should address these 
issues with the Department of Environment, Great Lakes and Energy (EGLE) during the recovery period 
and have a debris removal plan in place for the proper disposal of debris resulting from tornado events.  

3.15.7. Public Input 
Participants in the public survey were asked to assess and identify their level of concern of a tornado 
incident occurring in their community. Across the Tri-County region, most respondents noted that they 
were somewhat concerned about this hazard.   
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3.15.8. Hazard Significance Summary 
County Probability of 

Occurrence 
Severity of 
Impact 

Extent Public Input Total 
Ranking 

Clinton Highly Likely Limited Limited Medium Medium 
Eaton Highly Likely Limited Limited Medium Medium 
Ingham Highly Likely Limited Limited Medium Medium 
Delta Township Highly Likely Limited Limited Medium Medium 
Delhi Township Highly Likely Limited Limited Medium Medium 
City of East Lansing Highly Likely Limited Limited Medium Medium 
Locke Township Highly Likely Limited Limited Medium Medium 
Meridian Township Highly Likely Limited Limited Medium Medium 
Williamstown Township Highly Likely Limited Limited Medium Medium 

 

3.16. Wildfire 

3.16.1. Hazard Profile 
A wildfire is considered any unplanned fire that occurs in a wildland area, such as a grassland, forest, or 
brush-filled area, regardless of cause. Wildfires are an integral part of the natural management of forest 
ecosystems; naturally occurring wildfires are most frequently caused by lightning strikes. Wildfires can 
also be caused by humans; common causes include campfires, discarded cigarettes, prescribed burns that 
get out of control, arson or illegal burning, sparking equipment, and power lines and utilities. Nationally, 
over 80% of forest fires are started by negligent human behavior, such as discarding cigarettes in wooded 
areas or improperly extinguishing campfires. The second-most common cause for wildfire is lightning. 

There are three classes of wildland fires – surface fire, ground fire and crown fire. A surface fire is the 
most common and burns along the floor of a forest, moving slowly and killing or damaging trees. A 
ground fire is usually started by lightning or human carelessness and burns on or below the forest floor. 
Crown fires spread rapidly by wind and move quickly by jumping along the tops of trees. Wildland fires 
are usually signaled by dense smoke that fills the area for miles around. The strength and behavior of 
wildfire is influenced by three factors — fuel type and availability, surrounding weather, and topography 
of the area.  

Clinton County -
Tornado

Not Concerned

Somewhat Concerned

Very Concerned

Eaton County -
Tornado

Not Concerned

Somewhat Concerned

Very Concerned

Ingham County -
Tornado
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Very Concerned



 

Tri-County Hazard Mitigation Plan — Clinton, Eaton and Ingham Counties, MI  3-82 
2022 

3.16.2. Area of Impact 
The entirety of the Tri-County region is susceptible to wildfire, though certain areas are more at risk than 
others. 

The Wildland-Urban Interface (WUI) is the zone of transition between unoccupied land and human 
development. It is the line, area, or zone where structures and other human development meet or 
intermingle with undeveloped wildland or vegetative fuels. While wildfires are generally thought of as a 
problem more attuned to the western states, more than 46 million residences in 70,000 communities in 
the United States live in an area at risk for fires in the WUI. According to the USFA, between 2002 and 
2016, an average of over 3,000 structures per year were lost to WUI fires in the U.S.   

The Federal Register definition splits the WUI into two categories based on vegetation density: 

• Intermix WUI, or lands that contain at least one housing unit per 40 acres in which vegetation 
occupies more than 50% of terrestrial area; a heavily vegetated intermix WUI is as an area in 
which vegetation occupies over 75% of a 5 square kilometer terrestrial area. 

• Interface WUI, or lands that contain at least one housing unit per 40 acres in which vegetation 
occupies less than 50% of terrestrial area. 

Figure 31, Figure 32 and Figure 33 show the WUI areas in Clinton, Eaton, and Ingham counties.   
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Figure 31:  Clinton County Wildland-Urban Interface Areas 
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Figure 32:  Eaton County Wildland-Urban Interface Areas 

 

 

 

 

 

 



 

Tri-County Hazard Mitigation Plan — Clinton, Eaton and Ingham Counties, MI  3-85 
2022 

Figure 33:  Ingham County Wildland-Urban Interface Areas 

 

3.16.3. Extent 
Wildfire extent can be described in terms of size and type of fire. According to the National Wildfire 
Coordinating Group, there are seven classes of wildfire sizes, categorized from A–G. 

• Class A — one-fourth acre or less 
• Class B — more than one-fourth acre but less than 10 acres 
• Class C — 10 acres or more but less than 100 acres 
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• Class D — 100 acres or more but less than 300 acres 
• Class E — 300 acres or more but less than 1,000 acres 
• Class F — 1,000 acres or more but less than 5,000 acres 
• Class G — 5,000 acres or more 

Different types of fires demonstrate different characteristics that impact how a fire spreads. A surface fire 
burns along the floor of a forest; a ground fire burns on or below the forest floor, and crown fires spread 
rapidly by wind and move quickly by jumping along the tops of trees. 

3.16.4. Previous Occurrences 
The 2015 Tri-County Hazard Mitigation Plan noted no historical occurrences of large-scale wildfires in 
Clinton, Eaton, or Ingham counties. For the plan update, multiple sources were reviewed to catalogue 
previous wildfire occurrences. According to the 2019 Michigan State Hazard Mitigation Plan, the State of 
Michigan averages less than one wildfire incident per year. Most fires occur in the more wooded areas of 
the Upper Peninsula of the state. A search was also run in the National Interagency Fire Center database; 
while the database noted fires across the state, none were listed for any of the counties in the Tri-County 
region. A review of Fire Management Assistance Grants (FMAG) and Fire Suppression declarations 
showed none for the counties in the region. 

During Planning Meeting #2, participants were asked to describe fire risk and history in their respective 
counties and communities. Participants noted a series of brush fires that occurred in Spring 2021; one fire 
was responded to by 33 separate fire departments. Participants noted that local fire departments did a 
good job of catching and containing fires before they grew; participants also noted that they were much 
more concerned with brush fires and did not normally see large-scale wildfires in the region. 

3.16.5. Probability 
During the planning meetings, attendees confirmed that some level of forest/intermix fire is an annual 
occurrence across Michigan and the Tri-County region. However, these incidents very rarely rise above a 
Class B incident as defined by the National Wildfire Coordinating Group. The probability of a major 
wildfire occurring anywhere in the region is low. 

3.16.6. Vulnerability Assessment 

3.16.6.1. Impacts to People 
The most obvious impacts to people are from direct contact with a wildfire, in the form of burns or smoke 
inhalation. Particulate matter can cause a wide range of health issues, including respiratory problems and 
cardiovascular problems. Fires and resulting smoke and ashes can cause: 

• Burns and injuries. 
• Eye, nose, throat, and lung irritation. 
• Decreased lung function, including coughing and wheezing. 
• Pulmonary inflammation, bronchitis, exacerbations of asthma, and other lung diseases. 
• Exacerbation of cardiovascular diseases, such as heart failure. 

Infants, young children, women who are pregnant, and older adults are more susceptible to health 
impacts from smoke and ash, and smoke and ash can greatly impact those with pre-existing conditions 
like respiratory diseases or heart disease. Firefighters and emergency response personnel can also be 
greatly impacted by on-scene injuries, burns, and smoke inhalation. 
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Another significant health effect of wildfires is potential impacts to mental health and well-being since, 
depending on the size and scope of the fire, homes, businesses, and livelihoods could be severely 
impacted. 

3.16.6.2. Impacts to Infrastructure 
Fires can disrupt transportation routes, tax water supplies, disrupt utilities, and destroy crop lands. 
Infrastructure located within a Wildland-Urban Interface area is most at risk from a wildfire; this 
infrastructure can include buildings, utilities, transportation routes and other critical assets located within 
the region. 

The FEMA National Risk Index (NRI) estimates annual loss by hazard on a county-by-county basis, 
including estimates for wildfire. Table 33 shows the expected annual loss due to wildfire in Clinton, Eaton, 
and Ingham counties based on data from the FEMA National Risk Index. 

Table 33.  Expected Annual Loss due to Wildfire 

Location Total Loss Building Value Population 
Equivalence 

Population Agriculture 
Value 

Clinton $163 $151 $12 0.00 $0 
Eaton $75 $68 $8 0.00 $0 
Ingham $528 $449 $79 0.00 $0 
Regional Totals $766 $668 $99 0.00 $0 

Source:  FEMA National Risk Index 

The NRI also estimates exposure values by hazard on a county-by-county basis; exposure values illustrate 
the potential value of infrastructure located in a risk zone. Table 34 shows exposure values for Clinton, 
Eaton, and Ingham counties for a wildfire.  

Table 34.  Exposure Values to Wildfire 

Location Total Building Value Population 
Equivalence 

Population Agriculture 
Value 

Clinton $796,988,088 $13,966,491 $782,829,723 103.00 $191,874 
Eaton $643,265,720 $8,913,897 $634,238,216 83.45 $113,607 
Ingham $4,144,435,808 $36,870,103 $4,107,404,994 540.45 $160,711 
Regional Totals $5,584,689,616 $59,750,491 $5,524,472,933 727 $466,192 

Source:  FEMA National Risk Index 

3.16.6.3.  Impacts to the Economy 
At the outset of a wildfire, economic impacts include the cost of a wildfire suppression. These costs can 
include staffing, equipment, and responder care. According to the National Interagency Fire Center, the 
federal cost of wildfire suppression in the United States has spiked from an annual average of roughly 
$425 million from 1985–1999, to $1.6 billion from 2000–2019. While historic fires in the Tri-County 
region have been relatively contained and short-lived, a large-scale fire could cost millions in response. 

Lost infrastructure can also cause economic impacts, due to direct rebuilding costs, as well as cascading 
impacts if a burned structure or system is a key part of a supply chain. Insurance costs for property loss 
can add up in a large-scale response. 
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3.16.6.4. Impacts to the Environment 
Wildfire is a keystone process and is part of the natural cycle. Fire shapes ecosystems by clearing out 
overgrown brush and dead or dying trees. Dry conditions and high winds can exacerbate fire risk. 

As noted in Section 3.16.6.1, wildfires can deteriorate air quality. Large fires can disrupt weather patterns 
as well as send carbon monoxide, carbon dioxide, and fine particulate matter into the atmosphere. 
Wildfire smoke is a mixture of air pollutants of which particulate matter is the principal public health 
threat. 

Fire can destroy habitat and cause migrations of wildlife. Fire can also sear the surrounding soil; after 
vegetation burns, soil can become hydrophobic which prevents the absorption of water and impacts 
stormwater runoff. 

3.16.7. Public Input 
Participants in the public survey were asked to assess and identify their level of concern of a wildfire 
incident occurring in their community. Across the Tri-County region, the vast majority of respondents 
noted that they were not concerned about this hazard.   

   

3.16.8. Hazard Significance Summary 
County Probability of 

Occurrence 
Severity of 
Impact 

Extent Public 
Input 

Total 
Ranking 

Clinton Unlikely Limited Minimal Low Low 
Eaton Unlikely Limited Minimal Low Low 
Ingham Unlikely Limited Minimal Low Low 
Delta Township Unlikely Limited Minimal Low Low 
Delhi Township Unlikely Limited Minimal Low Low 
City of East Lansing Unlikely Limited Minimal Low Low 
Locke Township Unlikely Limited Minimal Low Low 
Meridian Township Unlikely Limited Minimal Low Low 
Williamstown Township Unlikely Limited Minimal Low Low 
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4. HAZARD MITIGATION STRATEGY 
4.1. Introduction 

Chapter 4 identifies the goals and strategies the Tri-County region has identified to buy down the risks 
associated with the hazards in Chapter 3.   

4.2. Goals 

To begin the mitigation strategy development process, the planning team reviewed and identified 
potential goals to assist in aligning and focusing specific hazard mitigation strategies. The expressed goals 
are broad policy statements that represent long-term results. 

Each county discussed the goals from the 2015 plan and potential replacements for the 2022 update.  
During the discussion, each county agreed to the following updated goals:  

Goal 1.  Reduce the risk of hazards to life and property. 

Goal 2.  Protect critical infrastructure and essential facilities. 

Goal 3.  Build community and public resiliency. 

4.3. Strategy Development 

Using the updated goals as a planning tool to guide mitigation planning efforts, the planning team 
collaborated to identify a 2022 hazard mitigation strategy that is both effective and feasible for the 
counties and participating communities in the Tri-County region.  

Though the 2015 mitigation strategy did not differentiate between jurisdictions when it laid out 
mitigation actions, the group reviewed the mitigation strategy from the previous plan and reported on 
the status of specific hazard mitigation actions. Each jurisdiction was asked to categorize each action into 
one of four categories: 

Completed.  The mitigation action was implemented. 

In progress.  The mitigation action has been started but is not yet completed. 

Not started. The mitigation action has not been started. 

Canceled.  The mitigation action is no longer relevant and should be removed. 

As a result of this exercise, the planning team decided to adjust the overall approach to mitigation action 
prioritization with the introduction of new criterion outlined in this chapter. This approach was taken to 
allow all plan participants to understand the benefits associated with each project as well as 
opportunities to accomplish these efforts by the proposed completion date.   

The output of the collaborative effort produced three categories: Completed Actions, Cancelled Action, 
and New/Continued Actions. Completed actions are those activities that the Tri-County region has 
implemented over the life of the previous plan; these are located in Section 4.6. Cancelled actions are 
those activities that the committee reviewed and decided to remove from the new hazard mitigation 
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strategy; these are located in Section 4.7. Continued actions are those actions that have either not been 
started yet or are in the process of being implemented; elements of each continued action are included in 
Section 4.8. Implementation and maintenance of the hazard mitigation strategy are included in Chapter 5 
of this plan. 

At the beginning of the planning process, the planning team set out participation requirements for 
jurisdictions to be considered full participants in the hazard mitigation plan. Among these requirements, 
the planning committee asked that each jurisdiction that wanted to be considered a full participant under 
the 2022 Tri-County Hazard Mitigation Plan identify at least one new or continuing hazard mitigation 
action to reduce risk in their community.   

4.4. Action Prioritization 

The 2015 Tri-County Hazard Mitigation Plan identified the following as top priorities for hazard mitigation 
actions:   

• Protect special needs populations. 

• Identify gaps in community-wide emergency response to hazards. 

• Provide protective measures from severe wind, hail and tornadoes. 

• Raise public awareness of severe weather events and preventative actions. 

• Decrease vulnerability of county infrastructure failures caused by natural events. 

• Reduce the impacts of riverine/urban flooding. 

Upon review of these priorities during the planning meetings, participants revisited these priorities and 
discussed whether the priorities were still applicable as written.  The participants noted that some 2015 
priorities were response-oriented and not applicable to a hazard mitigation plan, and that the remaining 
priorities could be accounted for during the mitigation strategy review and update process. In addition, it 
was felt that these 2015 priorities were general enough that they were more like goals than specific 
actions. Therefore, their priorities are not directly comparable with those for the list of actions in this 
updated plan. 

To assist in the prioritization process for the update and provide the planning committee with a starting 
point, each mitigation action was reviewed and scored on a scale of 1-3 points based on metrics including 
the action’s impact on life safety, critical infrastructure protection, potential reduction of response 
actions, and the STAPLEE method. The scores were then tabulated to provide an initial prioritization of 
high, medium, and low actions. Table 1 provides an overview of mitigation action scoring. Section 4.8 
includes the scoring for each specific action. 
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Table 1:  Scoring Criteria 

Criterion Score Explanation 

Lives Saved 0 Little to no impact on potential lives saved 
1 Some potential for lives saved 
2 High likelihood of lives saved 

Reduced Property 
Damages 

0 Little to no impact on potential reductions in property damage 
1 Some potential for reductions in property damage 
2 High likelihood of reductions in property damage 

Reduced 
Response Actions 

0 Little to no impact on the potential need for response actions 
1 Some potential for reduced response actions 
2 High likelihood of reduced response actions 

Benefits Exceed 
Costs 

0 Benefits do not exceed costs 
1 Benefits and costs are equal 
2 Benefits exceed costs 

Social 
Acceptability 

0 Project not socially acceptable  
1 Social support is neutral for project 
2 Strong social support for project 

Technical 
Feasibility 

0 Project is not technically feasible 
1 Project is partially technically feasible 
2 Project is technically feasible 

Administrative 
Capability 

0 There is no administrative capability to manage the project 
1 There is some administrative capability to manage the project 
2 The administrative capability is in place to manage the project 

Political 
Desirability 

0 No political desirability for project 
1 Minor political desirability for project 
2 Major political desirability for project 

Legal Authority 0 There is no legal authority to implement the project 
1 Possible legal authority to implement the project 
2 The legal authority exists to implement the project 

Economic Benefits 0 No economic benefits projected from project 
1 Minor economic benefits projected from project  
2 Major economic benefits projected from project 

Environmental 
Benefits 

0 No environmental benefits projected from project 
1 Minor environmental benefits projected from project 
2 Major environmental benefits projected for project 

Hazard Impact 0 Low  
1 Medium 
2 High 

Number of 
Hazards 
Addressed 

0 One hazard addressed 
1 Two hazards addressed 
2 More than two hazards addressed 
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Each potential hazard mitigation action could score up to 26 points. To begin prioritization, scores 
corresponded to the following priority levels: 

• 0-8    Low Priority 

• 9-18    Medium Priority 

• 19 and above   High Priority 

Once the initial scores were tallied and actions prioritized, they were presented to the planning 
committee for review during Meeting 3. The group reviewed the scores and corresponding initial 
prioritization and elected to accept the data during the meeting. Committee members were invited to 
review the scoring further during the committee plan review period and provide any additional 
comments or concerns on action prioritization; no further comments were received. 

4.5. Completed Hazard Mitigation Actions 

The following 2015 hazard mitigation actions were considered completed by Clinton County, Eaton 
County, Ingham County, and Delta Township. 

4.5.1.1. Clinton County Completed Hazard Mitigation Actions 
Ingham County did not identify any hazard mitigation actions that had been completed. 

4.5.1.2. Eaton County Completed Hazard Mitigation Actions 
2015 
Action 
ID 

2015 Hazard Mitigation Action Explanation 

1.7 Develop internal facility emergency/disaster 
warning systems. 

 Project completed. 

3.5 Increase attendance at National Weather 
Service Spotter classes through media (local 
weather stations, internet, newspapers, etc.). 

Project completed. 

5.5 Create an overlay zoning district that can be 
applied to the lands along the riverbanks. 

Project Completed. 

 

4.5.1.3. Ingham County Completed Hazard Mitigation Actions 
Ingham County did not identify any hazard mitigation actions that had been completed. 

 

 

 

 



Tri-County Hazard Mitigation Plan Update 4-5 
2022 

4.5.1.4. Delta Township Completed Hazard Mitigation Actions 
2015 
Action 
ID 

2015 Hazard Mitigation Action Explanation 

1.3 Seek funding for NOAA weather radios for 
facilities caring for special needs populations 
and special needs populations living 
independently. 

Radios distributed. No further need. 

3.1 Encourage the construction of shelters at city 
and county parks. 

Bathroom shelters have been 
constructed/modified in two township 
parks. 

5.5 Create an overlay zoning district that can be 
applied to the lands along the riverbanks. 

Layer created. 

 

4.6. Canceled Hazard Mitigation Actions 

The following 2015 hazard mitigation actions were canceled by Clinton County, Eaton County, Ingham 
County and Delta Township. 

4.6.1.1. Clinton County Canceled Hazard Mitigation Actions 
2015 
Action 
ID 

2015 Hazard Mitigation Action Explanation 

1.3 Seek funding for NOAA weather radios for 
facilities caring for special needs populations 
and special needs populations living 
independently. 

With the onset of notifications to mobile 
devices through WEAs, this is no longer a 
goal. 

1.5 Mass mail all special needs facilities a 
brochure on facility disaster preparedness. 

Social media is a more effective means to 
disseminate this information. 

 

4.6.1.2. Eaton County Canceled Hazard Mitigation Actions 
2015 
Action 
ID 

Hazard Mitigation Action Explanation 

1.3 Seek funding for NOAA weather radios for 
facilities caring for special needs populations 
and special needs populations living 
independently. 

This activity was completed when 
Emergency Management was part of the 
sheriff's office. It has since been made an 
independent office within the county 
government, and grant funds are 
decreasing. 
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2015 
Action 
ID 

Hazard Mitigation Action Explanation 

1.4 Give disaster kits to caretakers of special 
needs populations, including hospice patients 
and facilities caring for special needs 
populations. 

This activity was completed when 
Emergency Management was part of the 
sheriff's office. It has since been made an 
independent office within the county 
government, and grant funds are 
decreasing. 

1.5 Mass mail all special needs facilities a 
brochure on facility disaster preparedness. 

This project has never been completed. 

3.1 Encourage the construction of shelters at city 
and county parks. 

This activity never began under the 
previous Emergency Management division. 

3.2 Encourage the construction of shelters at 
mobile home / manufactured housing 
communities. 

This activity never began under the 
previous Emergency Management division. 

3.3 Increase public awareness of safe rooms and 
enhanced construction methods in newly 
constructed homes through brochures, 
internet, and other literature to be made 
available from county and private entities 

This activity never began under the 
previous Emergency Management division. 

 

4.6.1.3. Ingham County Canceled Hazard Mitigation Actions 
2015 
Action 
ID 

2015 Hazard Mitigation Action Explanation 

1.3 Seek funding for NOAA weather radios for 
facilities caring for special needs populations 
and special needs populations living 
independently. 

Limited funds and limited value. 

1.4 Give disaster kits to caretakers of special 
needs populations, including hospice patients 
and facilities caring for special needs 
populations. 

No funds for kits. Preparedness action. 

1.5 Mass mail all special needs facilities a 
brochure on facility disaster preparedness. 

No funds for mailings. Preparedness 
action. 

3.1 Encourage the construction of shelters at city 
and county parks. 

No interest or funding. 

3.2 Encourage the construction of shelters at 
mobile home / manufactured housing 
communities. 

No interest or funding. 



Tri-County Hazard Mitigation Plan Update 4-7 
2022 

2015 
Action 
ID 

2015 Hazard Mitigation Action Explanation 

3.3 Increase public awareness of safe rooms and 
enhanced construction methods in newly 
constructed homes through brochures, 
internet, and other literature to be made 
available from county and private entities 

Preparedness action. 

4.1 Discourage unplanned sprawl conditions in 
area without existing infrastructure. 

Not a mitigation action. 

4.2 Identify infrastructure that needs 
rehabilitation. 

Not a mitigation action. 

4.3 Suggest local governments find sources of 
funding to fund rehabilitation projects. 

Not a mitigation action. 

4.4 Create a digital GIS layer displaying locations 
of generators throughout county. 

Not a mitigation action. 

5.1 Create an overlay zoning district that can be 
applied to the lands abutting water resources 
to manage growth and development, ensure 
sufficient setback distances, and preserve 
natural features. 

Not a mitigation action. 

5.2 Work with the Department of Environmental 
Quality to enforce water quality regulations. 

Not a mitigation action. 

5.3 Consider the potential impacts of stormwater 
runoff on water quality. 

Not specific enough. 

5.4 Provide incentives to preserve frontage and 
vegetation along the riverbanks. 

Unclear. 

5.5 Create an overlay zoning district that can be 
applied to the lands along the riverbanks. 

Unclear. 

5.6 Consider the established federal floodplain 
boundaries as a part of any proposed 
regulations. All local jurisdictions should 
participate in the National Flood Insurance 
Program and Repetitive Loss Programs, 
planning and implementing federally 
recognized mitigation efforts. 

NFIP function. 

5.7 Encourage cooperative and coordinated 
planning efforts among neighboring 
communities. 

No clear purpose for cooperative efforts; 
implementation action. 
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4.6.1.4. Delta Township Canceled Hazard Mitigation Actions 
2015 
Action 
ID 

2015 Hazard Mitigation Action Explanation 

1.4 Give disaster kits to caretakers of special 
needs populations, including hospice patients 
and facilities caring for special needs 
populations. 

This can be addressed via local 
preparedness programs. 

1.5 Mass mail all special needs facilities a 
brochure on facility disaster preparedness. 

Preparedness action, not hazard 
mitigation. 

1.7 Develop internal facility emergency/disaster 
warning systems. 

Currently have systemic facility paging and 
emergency notification alerting via Text 
‘Em All. 

4.1 Discourage unplanned sprawl conditions in 
areas without existing infrastructure. 

Planning/Zoning action; not specifically 
hazard mitigation. 

5.2 Work with the Department of Environmental 
Quality to enforce water quality regulations. 

Not specific enough. 

5.3 Consider the potential impacts of stormwater 
runoff on water quality. 

Not specific enough. 

5.4 Provide incentives to preserve frontage and 
vegetation along the riverbanks. 

Better implemented by the Middle Grand 
River Organization of Watersheds 
(MGROW) and the Michigan Department 
of Environment, Great Lakes, and Energy 
(EGLE).  
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4.7. Hazard Mitigation Strategy 

Goal 1:  Reduce the Risk of Hazards to Life and Property. 
Goal 1 Mitigation Actions – Basic Information 

Action ID Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) Addressed 

1.1 Implement Property Owner 
Assistance Program for 
Basement Backup Protection 

City of East Lansing Professionally installing backflow prevention valves or 
equivalent infrastructure to mitigate sewer backups due 
to flooding in homes. 

Flood 
Severe Weather (including fog, 
lightning and hail) 

1.2 Implement Public Alert and 
Warning system 

Delta Township Purchase the RAVE alerting system to provide localized 
emergency notifications specific to Delta Township 
residents. 

Severe Weather (including fog, 
lightning and hail) 
Severe Wind 
Severe Winter Weather 
(including ice, sleet and 
snowstorm) 
Tornado 
Wildfire 

1.3 Create defensible space 
around structures and 
infrastructure in the 
Wildland-Urban Interface 
(WUI) 

Ingham County Encourage the public and private sector to increase the 
defensible space around their homes and buildings 
using an aggressive social media campaign. 

Wildfire 

1.4 Perform regular drainage 
system maintenance 

Ingham County Routine drainage maintenance reduces the risk of 
significant flooding.  

Flood 

1.5 Inventory critical structures at 
risk of flood inundation 

Ingham County Accurate data does not exist to be able to identify a 
comprehensive list of structures in the floodplain, and 
how those structures might be impacted by a flood 
event.  This project will identify and inventory 
structures in a GIS database that will allow for more 
detailed analysis of data related to the properties and 
potential risk.  This list can then be used to develop 
effective flood mitigation projects. 

Flood 
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Action ID Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) Addressed 

1.6 Inventory and mitigate 
utilities in the floodplain 

Ingham County Both flooding and flash flooding can impact utilities 
across the county.  There is no accurate accounting for 
utilities and their locations, especially in respect to 
hazard risk areas.  This action will result in a 
comprehensive review of utility assets and potential 
risk.  Following this review, steps will be taken to 
effectively mitigate utilities at risk, through activities like 
permanent sandbagging and elevation. 

Flood 

1.7 Develop a database/list for 
those people in the 
community who may need 
special assistance during and 
after an extreme 
temperature event 

Ingham County A list of vulnerable individuals within the community 
who might need assistance in the event of extreme hot 
or cold temperatures will enhance the quick response 
and mitigate any problems in trying to identify who they 
are and where they are located. 

Extreme Temperatures 

1.8 Upgrade and expand the 
Ingham County Outdoor 
Warning Siren network 

Ingham County Upgrade and expand the outdoor warning siren 
network. 

Severe Weather (including fog, 
lightning and hail) 
Severe Wind 
Tornado 

1.9 Install snow fences or living 
snow fences to limit blowing 
and drifting snow 

Clinton County The county review county roadways for historical 
impacts from blowing snow during blizzards and install 
snow fences or living fences to limit blowing and 
drifting snow.  These measures will improve travel 
conditions on roadways when winter weather occurs.  

Severe Winter Weather 
(including ice, sleet and 
snowstorm) 

1.10 Develop programs to remove 
dead or decaying trees that 
can become projectiles 
during severe weather or 
kindling during a wildfire 
incident 

Clinton County  Reducing the amount of dead trees and limbs in areas 
would reduce injury and property damage when severe 
wind occurs and remove fuel from areas of wildfire 
danger.  

Severe Wind 
Tornado 

1.11 Perform regular drainage 
system maintenance 

Eaton County Routine drainage maintenance reduces the risk of 
significant flooding.  

Flood 

1.12 Install additional countywide 
outdoor sirens 

Clinton County This project would provide the design and installation of 
additional outdoor warning sirens in the County. 

Severe weather 
Tornadoes 
High wind 
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Action ID Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) Addressed 

1.13 Create defensible space 
around structures and 
infrastructure in the 
Wildland-Urban Interface 
(WUI) 

Eaton County Encourage the public and private sector to increase the 
defensible space around their homes and buildings 
using an aggressive social media campaign. 

Wildfire 

1.14 Replace existing sandbag wall 
around Eaton Rapids business 
district with more permanent 
solution to protect against 
flooding 

Eaton Rapids Constructing a permanent solution would mitigate 
future flood risk in the commercial area. 

Flood 

1.15 Identify infrastructure across 
the county and in 
communities that needs to be 
restored, rehabilitated or 
removed 

Eaton County Aging infrastructure and dilapidated buildings exist 
across the county, and present a risk during severe 
weather, high wind events or potentially as a fuel 
source during wildfires.  The county will review its own 
infrastructure and assist its communities to identify 
aging infrastructure and reviewing the possibility of 
adopting and enforcing up-to-date building codes, 
retrofitting and strengthening infrastructure or 
infrastructure removal while ensuring critical functions 
and services are maintained. 

Severe Wind 
Severe Weather (including fog, 
lightning and hail) 
Severe Winter Weather 
(including ice, sleet and 
snowstorm) 
Tornado  
Wildfire 

1.16 Inventory critical structures at 
risk of flood inundation 

Eaton County Accurate data does not exist to be able to identify a 
comprehensive list of structures in the floodplain, and 
how those structures might be impacted by a flood 
event.  This project will identify and inventory 
structures in a GIS database that will allow for more 
detailed analysis of data related to the properties and 
potential risk.  This list can then be used to develop 
effective flood mitigation projects. 

Flood 

1.17 Inventory and mitigate 
utilities in the floodplain 

Eaton County Both flooding and flash flooding can impact utilities 
across the county.  There is no accurate accounting for 
utilities and their locations, especially in respect to 
hazard risk areas.  This action will result in a 
comprehensive review of utility assets and potential 
risk.  Following this review, steps will be taken to 
effectively mitigate utilities at risk, through activities like 
permanent sandbagging and elevation. 

Flood 
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Action ID Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) Addressed 

1.18 DAFN database opt-in Eaton County The county will work with communities to develop an 
opt-in system for self-identification of persons with 
disabilities and access and functional needs (DAFN).  
This system will allow city and county officials and 
responders to share information regarding upcoming 
extreme temperature events to those who may need it 
most and offer them opportunities to potentially 
mitigate impacts, while also serving as a resource for 
welfare checks during a response. 

Extreme Temperatures 

1.19 Utilize the Land Preservation 
Acquisition Fund to preserve 
environmentally sensitive 
lands 

Meridian Charter 
Township 

The Township will utilize the Land Preservation 
Acquisition Fund to preserve environmentally sensitive 
lands, preventing development in floodprone areas. 

Flood 

 

Goal 1 Mitigation Actions – Background Information 

Action 
ID 

Potential funding sources Lead Agency(ies) Estimated cost Completion 
Timeline 

1.1 Local Funding City of East Lansing Public Works and 
Environmental Services 

Less than $1,000,000 2024 

1.2 Local Funding Delta Township Fire/Emergency 
Management 

Less than $10,000 2023 

1.3 Local Funding Ingham County Office of Homeland Security 
& Emergency Management; area fire 
departments 

Less than $10,000 2024 

1.4 BRIC Funding 
FMA Funding 
HMGP Funding 
Local Funding 

Ingham County Drain Commission Less than $100,000 2024 
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Action 
ID 

Potential funding sources Lead Agency(ies) Estimated cost Completion 
Timeline 

1.5 BRIC Funding 
FMA Funding 
HMGP Funding 
Local Funding 
Private Funding 

Ingham County Office of Homeland Security 
& Emergency Management 

Less than $10,000 2025 

1.6 BRIC Funding 
FMA Funding 
HMGP Funding 
Local Funding 
Private Funding 
State Funding 

Ingham County Office of Homeland Security 
& Emergency Management 

Less than $1,000,000 2027 

1.7 BRIC Funding 
HMGP Funding 
Local Funding 

Ingham County Less than $10,000 2024 

1.8 BRIC Funding 
HMGP Funding 
Local Funding 
Private Funding 

Ingham County Office of Homeland Security 
& Emergency Management 

Less than $500,000 2027 

1.9 Local Funding 
Other 
State Funding 

Clinton County Road Commission Greater than $1,000,000 2027 

1.10 Local Funding 
Other 
State Funding 

Clinton County Road Commission Greater than $1,000,000 2025 

1.11 BRIC Funding 
HMGP Funding 
Local Funding 

Eaton County Drain Commission; Eaton 
County Emergency Management 

Less than $100,000 2024 
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Action 
ID 

Potential funding sources Lead Agency(ies) Estimated cost Completion 
Timeline 

1.12 Local Funding 
State Funding 

911 Central Dispatch; Clinton County 
Emergency Management 

Greater than $1,000,000 2025 

1.13 Local Funding Eaton County area fire departments Less than $10,000 2024 

1.14 BRIC Funding 
FMA Funding 
HMGP Funding 
Local Funding 
Other 
Private Funding 
State Funding 

City of Eaton Rapids; Eaton County 
Emergency Management 

Less than $500,000 2025 

1.15 BRIC Funding 
HMGP Funding 
Local Funding 
Private Funding 
State Funding 

Eaton County Equalization; Eaton County 
Emergency Management 

Less than $1,000,000 2027 

1.16 BRIC Funding 
FMA Funding 
HMGP Funding 
Local Funding 
Private Funding 
State Funding 

Eaton County Drain Commissioner 
Eaton County Emergency Management 
Village of Dimondale 
Township of Delta 
City of Eaton Rapids 
City of Grand Ledge 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 

Less than $10,000 2025 
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Action 
ID 

Potential funding sources Lead Agency(ies) Estimated cost Completion 
Timeline 

1.17 BRIC Funding 
FMA Funding 
HMGP Funding 
Local Funding 
Private Funding 
State Funding 

City of Eaton Rapids  
Village of Dimondale 
Township of Delta 
City of Grand Ledge 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 
Eaton County Emergency Management 

Less than $1,000,000 2026 

1.18 Local Funding 
Private Funding 

Eaton County Emergency Management 
City of Eaton Rapids  
Village of Dimondale 
Township of Delta 
City of Grand Ledge 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 

Less than $10,000 2023 

1.19 Local Funding Meridian Charter Township Parks & 
Recreation 

Unknown 2027 
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Goal 1 Mitigation Actions – Scoring Information 
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ID 
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1.1 0 2 1 2 2 2 2 1 1 2 1 1 0 17  Medium 
1.2 2 0 2 2 2 2 2 2 2 1 0 2 2 21  High 
1.3 1 1 2 2 1 2 2 1 1 1 2 1 0 17  Medium 
1.4 0 1 2 2 2 2 2 2 2 1 1 2 0 19  High 
1.5 0 1 2 2 2 2 2 1 1 2 2 2 0 19  High 
1.6 0 1 1 2 1 2 1 1 1 1 1 0 0 12  Medium 
1.7 1 0 2 2 1 2 2 1 1 0 0 1 0 13  Medium 
1.8 2 0 2 2 2 2 2 2 2 1 0 1 1 19  High 
1.9 1 0 1 1 1 2 1 1 1 2 0 1 0 12  Medium 
1.10 1 1 1 0 1 2 1 1 1 0 1 0 0 10  Medium 
1.11 0 2 1 2 1 2 2 1 2 1 1 1 0 16  Medium 
1.12 1 0 1 2 1 1 2 1 2 1 0 1 2 15  Medium 
1.13 1 1 2 2 1 2 1 1 1 1 1 1 0 15  Medium  
1.14 0 2 1 2 2 2 2 2 2 2 1 1 0 19  High 
1.15 0 2 1 0 1 2 1 1 1 1 1 0 0 11  Medium 
1.16 0 1 0 0 1 1 1 1 1 1 1 0 0 8  Low 
1.17 0 1 0 0 1 1 1 1 1 1 1 0 0 8  Low 
1.18 1 0 2 2 1 2 1 1 0 0 0 0 1 11  Medium 
1.19 0 0 0 1 1 2 1 1 0 1 2 0 0 9  Low 
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Goal 2:  Protect Critical Infrastructure and Essential Facilities. 
Goal 2 Mitigation Actions – Basic Information 

Action ID Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) Addressed 
2.1 Consolidate Bank and 

Briggs Branch drains 
Delta Township 
Eaton County 

Combine two (2) drains into an intercounty 
drain system with larger capacity to mitigate the 
lack of capacity of the individual drains.  

Flood 

2.2 Retrofit critical structures 
to increase resistance to 
storm hazards and 
promote hazard-resistant 
construction 

Ingham County By retrofitting vulnerable structures that house 
critical infrastructure, it will increase the 
resistance to strong storms, high wind, lightning, 
and other natural hazards. 

Flood 
Severe Weather (including 
fog, lightning and hail) 
Severe Wind 
Severe Winter Weather 
(including ice, sleet and 
snowstorm) 
Tornado 

2.3 Encourage the construction 
of shelters at City and 
County Parks 

Clinton County Develop a program to build saferooms in public 
buildings and public spaces. 

Severe Weather (including 
fog, lightning and hail) 
Severe Wind 
Tornado 

2.4 Coordinate with schools to 
help identify timely 
warning needs 

Clinton County Ensure that all schools in Clinton County have 
indoor warning capabilities. 

Severe Weather (including 
fog, lightning and hail) 
Severe Wind 
Tornado 

2.5 Lake Lansing Dam 
Alternatives Analysis 

Ingham County Hire an engineer to present and analyze 
alternatives; implement chosen alternative. 

Dam Failure 
Flood 
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Action ID Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) Addressed 
2.6 Upgrade Water Resource 

Recovery Facility  
Delta Township Relocate the facility out of the floodplain by 

constructing a new facility in phases.  
Flood 

2.7 Encourage dam EAP 
compliance and updates to 
ensure information 
remains current 

Eaton County 
Emergency 
Management 

Having current dam EAPs with annual reviews 
identifies incidents that can lead to a potential 
emergency, areas that can be affected, and pre-
planned actions to minimize property damage 
or loss of life. 

Dam Failure 

2.8 Encourage owners of 
Myers-Henderson Dam to 
write an EAP in accordance 
with state mandates to 
identify lines of 
communication, specific 
data for potential 
inundation, and lay out 
public warning mechanisms 

Delta Township 
Eaton County 

Having an EAP in place that is in accordance 
with state mandates would provide for the 
safety of both persons and property in the 
immediate area. 

Dam Failure 
Flood 



Tri-County Hazard Mitigation Plan Update 4-11 
2022 

Action ID Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) Addressed 
2.9 Electronic infrastructure 

surge protection 
Eaton County Electronic infrastructure can be vulnerable 

during severe weather, especially lightning 
storms.  The county will review its own 
electronic infrastructure and assess the need for 
additional protection and install where 
necessary.  The county will also support 
communities in review of their electronic 
infrastructure.  Ensuring the use of surge 
protectors on critical electronic infrastructure 
reduces the possibility of damage to the 
equipment in the event of a power surge when 
power is restored is reduced.  Encouragement 
for stakeholders to use surge protectors can be 
done using an aggressive social media campaign. 

Severe Weather (including 
fog, lightning, and hail) 

2.10 Critical facility backup 
power 

Eaton County  The county will work with communities to 
identify critical facilities that do not have backup 
power and identifying facilities where that 
backup is needed.  Identifying backup sources of 
power for critical infrastructure will ensure 
continued services for the community.  This can 
be done through a coordinated public 
information campaign, direct contacts and 
having resources available in a Resource Manual 
within the EOC. 

Severe Wind 

2.11 Retrofit critical structures 
to increase resistance to 
storm hazards and 
promote hazard-resistant 
construction. 

Eaton County Retrofitting vulnerable structures that house 
critical infrastructure will increase the resistance 
to strong storms, high wind, lightning, and other 
natural hazards. 

Severe Weather (including 
fog, lightning, and hail) 

2.12 Ensure all public electronic 
infrastructure is protected 
with surge protectors. 

Ingham County Ensuring the use of surge protectors on critical 
electronic infrastructure reduces the possibility 
of damage to the equipment in the event of a 
power surge when power is restored.  This 
encouragement for stakeholders to use surge 

Severe Weather (including 
fog, lightning, and hail) 
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Action ID Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) Addressed 
protectors can be done using an aggressive 
social media campaign. 

2.13 Identify backup sources of 
power for critical facilities. 

Ingham County By identifying backup sources of power for 
critical infrastructure, it will ensure the 
continued services expected in the community.  
This can be do through a coordinated public 
information campaign in addition to having 
resources available in a Resource Manual within 
the EOC. 

Flood 
Severe Weather (including 
fog, lightning, and hail) 
Severe Wind 
Severe Winter Weather 
(including ice, sleet, and 
snowstorm) 
Tornado 

 

Goal 2 Mitigation Actions – Background Information 

Action ID Potential funding sources Lead Agency(ies) Estimated cost Completion Timeline 
2.1 Local Funding 

State Funding 
Delta Township Utilities 
Director 
Special Drain Commissioner 
for Eaton County 

Greater than $1,000,000 2025 

2.1 Local Funding 
State Funding 

Delta Township Utilities 
Director 
Special Drain Commissioner 
for Eaton County 

Greater than $1,000,000 2025 

2.2 BRIC Funding 
HMGP Funding 
Local Funding 
Private Funding 
State Funding 

Ingham County Greater than $1,000,000 2027 

2.3 Local Funding 
Other 

Clinton County Community 
Development 

Greater than $1,000,000 2027 
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Action ID Potential funding sources Lead Agency(ies) Estimated cost Completion Timeline 
2.4 Local Funding 

Other 
Private Funding 
State Funding 

Clinton County Emergency 
Management 

Greater than $1,000,000 2026 

2.5 Local Funding 
BRIC Funding 
HMGP funding 
Private funding 
State funding 

Ingham County Board of 
Commissioners; Ingham 
County Drain Commissioner 

Greater than $1,000,000 2023 

2.6 Local Funding Engineering Department 
Utilities Department 

Greater than $1,000,000 2025 

2.7 Local Funding Eaton County Emergency 
Management 

Less than $10,000 2025 

2.8 Local Funding Delta Township Fire 
Department 
Eaton County Drain 
Commissioner 

Less than $10,000 2024 

2.9 BRIC Funding 
HMGP Funding 
Local Funding 
Private Funding 
State Funding 

Eaton County Emergency 
Management, with support 
from: 
City of Eaton Rapids  
Village of Dimondale 
Township of Delta 
City of Grand Ledge 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 

Less than $10,000 2025 

2.10 BRIC Funding 
HMGP Funding 
Local Funding 
Private Funding 
State Funding 

Eaton County Emergency 
Management, with support 
from: 
City of Eaton Rapids  
Village of Dimondale 
Township of Delta 
City of Grand Ledge 

Less than $100,000 2025 
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Action ID Potential funding sources Lead Agency(ies) Estimated cost Completion Timeline 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 

2.11 BRIC Funding 
FMA Funding 
HMGP Funding 
Local Funding 
Other 
Private Funding 
State Funding 

Eaton County Equalization 
Eaton County Emergency 
Management, with support 
from: 
City of Eaton Rapids  
Village of Dimondale 
Township of Delta 
City of Grand Ledge 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 

Greater than $1,000,000 2027 

2.12 BRIC Funding 
HMGP Funding 
Local Funding 
Private Funding 

Ingham County Office of 
Homeland Security & 
Emergency Management 

Less than $10,000 2025 

2.13 BRIC Funding 
HMGP Funding 
Local Funding 
Private Funding 
State Funding 

Ingham County Less than $100,000 2025 
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Goal 2 Mitigation Actions – Scoring Information 
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2.1 0 1 0 1 1 2 1 1 0 0 0 0 0 7  Low 
2.2 0 1 1 1 1 2 2 1 1 1 0 0 0 11  Medium 
2.3 1 0 1 1 1 2 2 1 0 0 0 0 1 10  Medium 
2.4 1 0 1 2 1 2 1 1 2 0 0 1 0 12  Medium 
2.5 0 2 1 2 1 2 2 1 2 2 1 1 1 18  Medium 
2.6 0 0 0 1 1 2 1 1 1 1 1 1 0 10  Medium 
2.7 1 1 1 2 1 2 1 1 1 0 0 0 0 11  Medium 
2.8 1 1 1 1 1 2 1 1 1 0 0 0 0 10  Medium 
2.9 0 1 0 2 1 2 2 1 1 1 0 0 0 11  Medium 
2.10 0 0 0 1 1 2 2 1 2 1 0 0 0 10  Medium 
2.11 0 1 0 0 1 2 0 1 0 1 0 0 0 6  Low 
2.12 0 2 0 2 1 2 2 1 1 1 0 0 0 12  Medium 
2.13 0 0 0 1 1 2 2 1 2 1 0 0 0 10  Medium 
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Goal 3:  Build Community and Public Resiliency. 
Goal 3 Mitigation Actions – Basic Information 

Action 
ID 

Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) 
Addressed 

3.1 Develop drought communication plan 
to facilitate timely communication of 
relevant information to officials, 
decision makers, emergency managers, 
and the general public 

Eaton County Using social media strategies and other public 
information strategies, information can be relayed 
quicker and on a timelier basis to the affected 
stakeholders. 

Drought 

3.2 Educate residents about tornado safety. Eaton County A strong social media campaign to emphasize the 
dangers of tornadoes during Severe Weather Awareness 
Week, in addition to those times when severe weather 
is forecasted will only enhance the safety of the citizens 
of Eaton County. 

Tornado 

3.3 Educate residents on personal wildfire 
mitigation techniques, including 
defensible space and fire loading. 

Eaton County A strong public-education campaign through social 
media, television, and print media will educate the 
public on defensible spaces and other mitigation 
techniques put into place far in advance of and in 
preparation for the dry season.  This will help protect 
the community from substantial losses due to wildfire. 

Wildfire 

3.4 Educate residents about good burning 
practices and burn bans, mitigating the 
risk of starting wildfires. 

Eaton County A strong public-education campaign through social 
media, television and print media will help educate the 
public on when to or not to burn.  It will also educate 
the public on how to do a safe burn. 

Wildfire 

3.5 Encourage citizens to take water-related 
measures such as installing low-flow 
toilets and showerheads, adjusting 
sprinklers to water the law instead of 
the sidewalk, and other water 
conservation methods. 

Eaton County A strong public information campaign through social 
media and other outlets will educate the public on 
different techniques they can use to conserve water and 
thus lower the impact on the drought conditions within 
the community. 

Drought 



Tri-County Hazard Mitigation Plan Update 4-17 
2022 

Action 
ID 

Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) 
Addressed 

3.6 Develop a public awareness campaign 
around DAFN populations and needs 
during a disaster. 

Eaton County By developing a strong community approach through 
published literature, local media outlets, and a strong 
social media campaign, the DAFN population will be less 
impacted in the event of an emergency or disaster. 

Dam Failure 
Drought 
Extreme 
Temperatures 
Flood 
Severe Weather 
(including fog, 
lightning and 
hail) 
Severe Wind 
Severe Winter 
Weather 
(including ice, 
sleet and 
snowstorm) 
Tornado 
Wildfire 

3.7 Tree pruning and burn practices Locke Township The Township will review fire risk, review areas of 
overgrown vegetation on public lands, clear overgrown 
vegetation and use a public information campaign to 
champion good burning practices, especially in areas of 
high risk. 

Drought 
Flood 
Severe Weather 
(including fog, 
lightning and 
hail) 
Severe Wind 

3.8 Champion crop insurance across the 
township 

Locke Township Crop insurance is a major mitigator of the financial 
impacts of damages to crops from a variety of sources, 
including the hazards identified in this plan.  The 
township will champion the purchase of crop insurance 
to those who would benefit from it, sharing information 
on the program and encouraging participation. 

Drought 
Flood 
Severe Weather 
(including fog, 
lightning and 
hail) 
Severe Wind 

3.9 Educate residents about good burning 
practices and burn bans 

Williamstown 
Township 

Educating residents on burn regulations encourages 
sound wildfire mitigation practices by individuals. 

Drought 
Extreme 
Temperatures 

3.10 Sycamore Creek Cleanup Ingham County Survey the creek area and clean up as needed. Flood 
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Action 
ID 

Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) 
Addressed 

3.11 Develop drought communication plan 
to facilitate timely communication of 
relevant information to officials, 
decision makers, emergency managers, 
and the general public. 

Ingham County Using social media strategies and other public 
information strategies, information can be relayed 
quicker and on a timelier basis to the affected 
stakeholders. 

Drought 

3.12 Remain compliant with regulations of 
National Flood Insurance Program. 

Ingham County Ingham County communities that participate in the NFIP 
will continue to enforce floodplain management 
regulations that help mitigate flooding effects. 

Flood 

3.13 Provide support to NFIP-participating 
communities in Eaton County to ensure 
continued compliance with the 
program. 

Eaton County Eaton County communities that participate in the NFIP 
will continue to enforce floodplain management 
regulations that help mitigate flooding effects. 

Flood 

3.14 Ensure adequate backup copies of data 
exist. 

Ingham County A data backup system, along with a disaster recovery 
plan, will allow a business to recover with zero-to-
minimal damage to the business, reputation, and data.  
A public information campaign through social media will 
remind the businesses and infrastructure entities of the 
importance to backing up their data systems. 

Severe Weather 
(including fog, 
lightning and 
hail) 
Severe Wind 

3.15 Develop a public awareness campaign 
for personal preparedness. 

Ingham County A strong social media campaign advertising the benefits 
of personal mitigation efforts will enhance the 
community resilience and make it more self-sufficient 
before, during, and after a disaster. 

Drought 
Extreme 
Temperatures 
Flood 
Severe Weather 
(including fog, 
lightning and 
hail) 
Severe Wind 
Severe Winter 
Weather 
(including ice, 
sleet and 
snowstorm) 
Tornado 
Wildfire 
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Action 
ID 

Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) 
Addressed 

3.16 Develop public awareness around 
freezing pipes and insulation 
techniques. 

Ingham County By providing a strong social media campaign through 
various outlets and public information avenues, people 
can be told how to insulate the pipes in their homes and 
how to prevent them from freezing, thus reducing 
personal losses because of extreme temperatures. 

Extreme 
Temperatures 

3.17 Develop public awareness around 
encouraging residents to relocate 
utilities and water heaters above base 
flood elevation and using tank-less 
heaters in limited spaces.   

Ingham County A strong social media campaign, much like a personal 
mitigation campaign, using social media and other 
outlets in addition to printed materials can educate the 
public on how to mitigate against damage to their home 
utilities. 

Flood 

3.18 Educate citizens about flood risks, flood 
conditions, and safe conduct during an 
incident. 

Ingham County A strong social media campaign directed at flooding 
education and using other avenues of information 
output will help minimize the dangers of citizens being 
caught in flood situations and increase the safety of 
those individuals. 

Flood 

3.19 Encourage residents to implement 
mitigation techniques such as metal 
roofs, shutters, hail-resistant glass, hail 
resistant siding and electronic surge 
protectors. 

Ingham County A strong social media campaign used in conjunction with 
other media outlets to explain different techniques that 
can be used to mitigate against damage by installing 
different protective measures at their homes will reduce 
the overall loss and enhance the safety of citizens in the 
event of severe weather. 

Severe Wind 

3.20 Educate residents about tornado safety. Ingham County A strong social media campaign to emphasize the 
dangers of tornadoes during Severe Weather Awareness 
Week, in addition to those times when severe weather 
is forecasted will only enhance the safety of the 
residents and visitors of Ingham County 

Tornado 

3.21 Educate residents about good burning 
practices and burn bans. 

Ingham County 
Fire 
Departments 

A strong public-education campaign through social 
media, television and print media will help educate the 
public on when to or not to burn.  It will also educate 
the public on how to do a safe burn. 

Wildfire 

3.22 Encourage citizens to take water-related 
measures such as installing low-flow 
toilets and showerheads, adjusting 
sprinklers to water the law instead of 

Ingham County A strong public information campaign through social 
media and other outlets will educate the public on 
different techniques they can use to conserve water and 
thus lower the impact on the drought conditions within 
the community. 

Drought 
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Action 
ID 

Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) 
Addressed 

the sidewalk, and other water 
conservation methods. 

3.23 Develop a public awareness campaign 
around DAFN populations and needs 
during a disaster. 

Ingham County By developing a strong community approach through 
published literature, local media outlets, and a strong 
social media campaign, the DAFN population will be less 
impacted in the event of an emergency or disaster. 

Drought 
Extreme 
Temperatures 
Flood 
Severe Weather 
(including fog, 
lightning and 
hail) 
Severe Wind 
Severe Winter 
Weather 
(including ice, 
sleet and 
snowstorm) 
Tornado 
Wildfire 

3.24 Increase number of outdoor warning 
systems 

Delhi Township Adding an outdoor warning system to the southwest 
area of the township that is unable to hear the existing 
warning systems due to thick vegetation that cannot be 
removed.  

Tornado 

3.25 Ensure adequate backup copies of data 
exist for public entities, and provide 
information to private entities on 
backups to mitigate data loss from 
disasters. 

Eaton County A data backup system, along with a disaster recovery 
plan, will allow a business to recover with minimal 
disruption. A public information campaign through 
social media will remind the businesses and 
infrastructure entities of the importance to backing up 
their data systems.  

Severe Weather 
(including fog, 
lightning and 
hail) 

3.26 Logjam clearance on major 
streams/rivers in Ingham County 

Ingham County Logjams cause impediments to recreation, as well as 
flooding and wildfire hazards;  This project removes 
debris that can cause logjams. 

Drought 
Flood 
Wildfire 
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Action 
ID 

Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) 
Addressed 

3.27 Educate residents on personal wildfire 
mitigation techniques, including 
defensible space and fire loading. 

Eaton County A strong social media campaign, especially in times of 
dry conditions or drought, will educate the public on 
mitigation techniques and what defensible spaces are. 
This campaign can be conducted with the cooperation 
and participation of the local fire departments. 

Wildfire 

3.28 Develop a public awareness campaign 
for personal preparedness, with 
emphasis on personal actions residents 
can take to mitigate vulnerabilities to 
hazards in their homes and property. 

Eaton County A strong social media campaign advertising the benefits 
of personal mitigation efforts will enhance the 
community resilience and make it more self-sufficient 
before, during, and after a disaster. 

Dam Failure 
Drought 
Extreme 
Temperatures 
Flood 
Severe Weather 
(including fog, 
lightning and 
hail) 
Severe Wind 
Severe Winter 
Weather 
(including ice, 
sleet and 
snowstorm) 
Tornado 
Wildfire 

3.29 Develop public awareness campaigns 
around freezing pipes and insulation 
techniques. 

Eaton County By providing a strong social media campaign through 
various outlets and public information avenues, people 
can be told how to insulate the pipes in their homes and 
how to prevent them from freezing, thus reducing 
personal losses as a result of extreme temperatures. 

Extreme 
Temperatures 

3.30 Develop public awareness around 
encouraging residents to relocate 
utilities and water heaters above base 
flood elevation and using tank-less 
heaters in limited spaces.   

Eaton County A strong social media campaign, much like a personal 
preparedness campaign, using social media and other 
outlets in addition to printed materials can educate the 
public on how to mitigate damage to their home 
utilities. 

Flood 
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Action 
ID 

Mitigation Action Jurisdiction(s) Project Benefits Hazard(s) 
Addressed 

3.31 Educate citizens about flood risks, flood 
conditions, and safe conduct during an 
incident. 

Eaton County A strong social media campaign directed at flooding 
education and using other avenues of information 
output will help minimize the dangers of citizens being 
caught in flood situations and increase the safety of 
those individuals. 

Flood 

3.32 Encourage residents to implement 
mitigation techniques such as metal 
roofs, shutters, hail-resistant glass, hail 
resistant siding and electronic surge 
protectors. 

Eaton County A strong social media campaign used in conjunction with 
other media outlets to explain different techniques that 
can be used to mitigate against damage by installing 
different protective measures at their homes will reduce 
the overall loss and enhance the safety of citizens in the 
event of severe weather. 

Severe Weather 
(including fog, 
lightning and 
hail) 

3.33 Continue to implement and remain in 
good standing with the National Flood 
Insurance Program (NFIP) 

Victor Township The Township will continue to remain a participant in 
the National Flood Insurance Program, continuing to 
implement measures for flood mitigation and resilience. 

Flood 

3.33 Continue to implement and remain in 
good standing with the National Flood 
Insurance Program (NFIP) 

Delhi Township 
East Lansing 
Locke Township 
Meridian 
Township 
Williamstown 
Township 

Jurisdictions in Ingham County will continue to remain a 
participant in the National Flood Insurance Program, 
continuing to implement measures for flood mitigation 
and resilience. 

Flood 

3.34 Continue to implement and remain in 
good standing with the National Flood 
Insurance Program (NFIP) 

Delta Township The Township will continue to remain a participant in 
the National Flood Insurance Program, continuing to 
implement measures for flood mitigation and resilience. 

Flood 

3.35 Integrate the hazard mitigation plan 
with other community planning 
initiatives.  

All Capability data, risk information and these hazard 
mitigation actions can and should be integrated and 
implemented together in order to build resilience for 
the whole community. 

All 
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Goal 3 Mitigation Actions – Background Information 

Action ID Potential funding sources Lead Agency(ies) Estimated cost Completion Timeline 
3.1 Local Funding Eaton County Emergency 

Management; area fire 
departments; Eaton County 
communities 

Less than $10,000 2023 

3.2 Local Funding Eaton County Emergency 
Management 

Less than $10,000 2023 

3.3 Local Funding Eaton County Emergency 
Management, with support 
from: 
City of Eaton Rapids  
Village of Dimondale 
Township of Delta 
City of Grand Ledge 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 

Less than $10,000 2023 

3.4 Local Funding Eaton County Emergency 
Management, with support 
from: 
City of Eaton Rapids  
Village of Dimondale 
Township of Delta 
City of Grand Ledge 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 

Less than $10,000 2023 
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Action ID Potential funding sources Lead Agency(ies) Estimated cost Completion Timeline 
3.5 Local Funding Eaton County Emergency 

Management, with support 
from: 
City of Eaton Rapids  
Village of Dimondale 
Township of Delta 
City of Grand Ledge 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 

Less than $10,000 2024 

3.6 BRIC Funding 
FMA Funding 
HMGP Funding 
Local Funding 
Private Funding 
State Funding 

Eaton County Emergency 
Management, with support 
from: 
City of Eaton Rapids  
Village of Dimondale 
Township of Delta 
City of Grand Ledge 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 

Less than $10,000 2024 

3.7 Local Funding Locke Township Fire 
Department 

Less than $10,000 2022 

3.8  Local Funding Locke Township Fire 
Department 

Less than $10,000 2023 

3.9 Local Funding Williamstown Township Less than $10,000 2023 
3.10 FMA Funding 

HMGP Funding 
Local Funding 
State Funding 

Ingham County Drain 
Commission 

Less than $100,000 2024 

3.11 Local Funding Ingham County Office of 
Homeland Security & 
Emergency Management 

Less than $10,000 2023 
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Action ID Potential funding sources Lead Agency(ies) Estimated cost Completion Timeline 
3.12 FMA Funding 

Local Funding 
Ingham County Office of 
Homeland Security & 
Emergency Management 

Less than $10,000 2026 

3.13 FMA Funding 
Local Funding 

Eaton County Emergency 
Management, with support 
from: 
City of Eaton Rapids  
Village of Dimondale 
City of Grand Ledge 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 

Less than $10,000 2027 

3.14 BRIC Funding 
HMGP Funding 
Local Funding 
Private Funding 
State Funding 

Ingham County Office of 
Homeland Security & 
Emergency Management 

Less than $1,000,000 2026 

3.15 BRIC Funding 
HMGP Funding 
Local Funding 
Private Funding 

Ingham County Office of 
Homeland Security & 
Emergency Management 

Less than $10,000 2025 

3.16 BRIC Funding Ingham County Office of 
Homeland Security & 
Emergency Management 

Less than $10,000 2024 

3.17 Private Funding Ingham County Office of 
Homeland Security & 
Emergency Management 

Less than $10,000 2025 

3.18 BRIC Funding 
FMA Funding 
HMGP Funding 
Local Funding 
Private Funding 

Ingham County Office of 
Homeland Security & 
Emergency Management 

Less than $10,000 2024 
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Action ID Potential funding sources Lead Agency(ies) Estimated cost Completion Timeline 
3.19 BRIC Funding Ingham County Office of 

Homeland Security & 
Emergency Management 

Less than $100,000 2024 

3.20 Local Funding Ingham County Office of 
Homeland Security & 
Emergency Management 

Less than $10,000 2025 

3.21 Local Funding Ingham County Office of 
Homeland Security & 
Emergency Management 

Less than $10,000 2025 

3.22 Local Funding Ingham County Office of 
Homeland Security & 
Emergency Management 

Less than $10,000 2025 

3.23 BRIC Funding 
FMA Funding 
HMGP Funding 
Local Funding 
Private Funding 
State Funding 

Ingham County Office of 
Homeland Security & 
Emergency Management 

Less than $10,000 2026 

3.24 Local Funding 
State Funding 

Delhi Township Emergency 
Management 

Less than $100,000 2025 

3.25 BRIC Funding 
HMGP Funding 
Local Funding 
Private Funding 
State Funding 

Eaton County Emergency 
Management, with support 
from: 
City of Eaton Rapids  
Village of Dimondale 
Township of Delta 
City of Grand Ledge 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 

Less than $1,000,000 2025 
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Action ID Potential funding sources Lead Agency(ies) Estimated cost Completion Timeline 
3.26 Local Funding 

BRIC Funding 
HMGP funding 
Private funding 
State funding 

Ingham County Drain 
Commission 

Less than $500,000 2024 

3.27 Local Funding Eaton County Emergency 
Management, with support 
from:  
City of Eaton Rapids  
Village of Dimondale 
Township of Delta 
City of Grand Ledge 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 

Less than $10,000 2023 

3.28 BRIC Funding 
HMGP Funding 
Local Funding 
State Funding 

Eaton County Emergency 
Management, with support 
from: 
City of Eaton Rapids  
Village of Dimondale 
Township of Delta 
City of Grand Ledge 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 

Less than $10,000 2023 
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Action ID Potential funding sources Lead Agency(ies) Estimated cost Completion Timeline 
3.29 Local Funding Eaton County Emergency 

Management, with support 
from: 
City of Eaton Rapids  
Village of Dimondale 
Township of Delta 
City of Grand Ledge 
City of Potterville 
City of Charlotte 
City of Olivet 
City of Bellevue 
Village of Vermontville 

Less than $10,000 2024 

3.30 Private Funding Eaton County Emergency 
Management 

Less than $10,000 2024 

3.31 BRIC Funding 
FMA Funding 
HMGP Funding 
Local Funding 
Private Funding 
State Funding 

Eaton County Emergency 
Management 

Less than $10,000 2024 

3.32 Private Funding Eaton County Emergency 
Management 

Less than $100,000 2024 

3.33 Local Funding Victor Township; Clinton 
County Emergency 
Management 

Less than $10,000 2026 

3.33 Local Funding Delhi Township Emergency 
Management 
East Lansing 
Locke Township 
Meridian Township 
Williamstown Township 
Ingham County Emergency 
Management 

Less than $10,000 2026 

3.34 Local Funding  Delta Township Less than $10,000 2026 
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Action ID Potential funding sources Lead Agency(ies) Estimated cost Completion Timeline 
3.35 Local Funding Emergency Management; 

Communities 
Less than $10,000 2027 
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3.1 0 0 1 2 1 2 1 1 2 2 1 1 0 14  Medium 
3.2 1 1 0 2 1 2 1 1 0 0 0 0 0 9  Medium 
3.3 1 1 1 2 1 2 1 1 2 1 1 0 0 14  Medium 
3.4 0 1 1 2 1 2 1 1 0 0 1 0 0 10  Medium 
3.5 0 1 0 2 1 2 1 1 0 0 0 0 0 8  Low 
3.6 1 0 1 2 1 2 1 1 2 0 0 1 2 14  Medium 
3.7 0 0 0 0 1 2 0 1 0 0 1 0 2 7  Low 
4.8 0 0 0 2 1 1 2 1 2 2 0 1 1 13  Medium 
3.9 0 1 1 2 1 2 1 1 0 0 1 0 0 10  Medium 
3.10 0 1 1 1 1 2 1 1 1 1 2 1 0 13  Medium 
3.11 0 0 1 2 1 2 1 1 2 2 1 1 0 14  Medium 
3.12 0 2 1 2 2 2 2 2 2 2 1 1 0 19  High 
3.13 0 2 1 2 2 2 2 2 2 2 1 1 0 19  High 
3.14 0 0 0 2 1 2 2 1 1 2 0 0 0 11  Medium 
3.15 1 1 1 2 1 2 1 1 2 1 0 0 2 15  Medium 
3.16 0 1 0 2 1 2 1 1 1 0 0 1 0 10  Medium 
3.17 0 1 0 2 1 2 1 1 1 0 0 1 0 10  Medium 
3.18 1 1 1 2 1 2 1 1 0 0 0 0 0 10  Medium 
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3.19 0 1 1 2 1 2 1 1 1 1 0 0 0 11  Medium 
3.20 1 1 0 2 1 2 1 1 1 0 0 0 0 10  Medium 
3.21 0 1 1 2 1 2 1 1 0 0 1 0 0 10  Medium 
3.22 0 1 0 2 1 2 1 1 0 0 0 0 0 8  Low 
3.23 0 0 0 2 1 2 1 1 0 0 0 1 2 10  Medium 
3.24 1 0 1 1 1 2 0 1 1 0 0 0 2 10  Medium 
3.25 0 0 0 2 1 2 2 1 0 0 0 0 0 8  Low 
3.26 0 1 1 2 1 2 2 1 2 1 1 1 2 17 Medium 
3.27 1 1 1 2 1 2 1 1 0 0 0 0 0 10  Medium 
3.28 0 0 1 2 1 2 1 1 0 0 0 0 2 10  Medium 
3.29 0 1 1 2 1 2 1 1 1 0 0 1 0 11  Medium 
3.30 0 1 0 2 1 2 1 1 0 0 0 0 0 8  Low 
3.31 1 1 1 2 1 2 1 1 0 0 0 0 0 10  Medium 
3.32 0 1 0 2 1 2 1 1 0 0 0 0 0 8  Low 
3.33 0 2 2 2 2 2 2 2 2 2 2 2 1 23  High  
3.33 0 2 2 2 2 2 2 2 2 2 2 2 1 23  High 
3.34 0 2 2 2 2 2 2 2 2 2 2 2 1 23  High 
3.35 1 2 2 2 2 2 2 2 2 2 2 2 2 25  High 
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5. PLAN IMPLEMENTATION AND 
MAINTENANCE 

5.1. Formal Adoption 

The purpose of formally adopting the Tri-County Hazard Mitigation Plan is to secure buy-in from 
participating jurisdictions, raise awareness of the plan, and formalize the plan’s implementation. The 
governing board for each participating jurisdiction has adopted this local hazard mitigation plan by 
passing a resolution. A copy of the generic resolution and the executed copies are included in the 
appendices. This plan will be updated and re-adopted every five (5) years in accordance with federal 
requirements. 

5.2. Implementation 

Once adopted, participating jurisdictions may begin implementing the hazard mitigation strategy in 
Chapter 4 of this document. The mitigation strategy identifies responsible agencies and entities, general 
timelines, prioritization, and potential funding sources to assist in strategy implementation. 

5.3. Maintenance 

To remain a living document of maximum use to the jurisdictions, the mitigation plan requires periodic 
maintenance. 

Maintenance Schedule 
The emergency management departments in Clinton, Eaton, and Ingham counties are responsible for 
initiating an annual plan review to monitor progress and update the mitigation strategies. An annual 
mitigation action progress report will be prepared by the Emergency Management Coordinators and kept 
on file to assist with future updates. 

The plan will require a full review and update ahead of its five (5)-year expiration date unless a disaster or 
other circumstances require a change to this schedule. It is recommended that the process to prepare the 
update should begin no later than 12 months prior to its expiration. 

Maintenance Evaluation Process 
The mitigation planning team from each county will be invited to review and update the plan annually.  
The plan evaluation will focus on three (3) key areas of the 2022 Tri-County Hazard Mitigation Plan: 

• Changes in capabilities 
• Changes in hazards and new hazard history 
• Status updates and reviews of the mitigation strategy 

Each county can utilize the Annual Review Tool to assist in this process; a copy of the Annual Review Tool 
is located in the appendices. This reporting tool allows for continual tracking of evolving risks to the 
jurisdictions as well as progress toward the mitigation of the risks and impacts. 
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Incorporation into Existing Planning Mechanisms 
All jurisdictions that adopt this plan will consider integrating information on hazard mitigation into their 
capital improvement, comprehensive, master, and operational plans. Since the last update, Clinton 
County, Victor Township, East Lansing, and Meridian Township have updated either their comprehensive 
or master plan. Eaton County and Delhi Township are currently in the process of updating their master 
plans. Additionally, participating entities are encouraged to adopt updated building and zoning codes, as 
applicable, that contribute to environments that improve public, health, safety, welfare, and economic 
interests. The capabilities assessment summary in Chapter 2 of this document highlights specific planning 
mechanisms that can inform or be informed by the hazard mitigation plan.  

Continued Public Involvement 
Input from the public was an integral part of the preparation of this plan and will continue to be essential 
as the plan evolves. Any significant change to this plan will require an opportunity for the public to 
provide input. Continued public involvement includes advertisement of any planned public meetings and 
posting revisions for public comment. This process will follow all county or jurisdiction rules as applicable. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A 

Sample Adoption Resolution 



Name of Jurisdiction:   
 

RESOLUTION 
TO AUTHORIZE THE ACCEPTANCE AND ADOPTION OF THE 2023 TRI-COUNTY 

HAZARD MITIGATION PLAN UPDATE 
 
 
WHEREAS, the counties and communities in the Tri-County Region of Clinton, Eaton and Ingham 
counties have gathered information and prepared an update to the 2015 Tri-County Hazard 
Mitigation Plan; and 

 
WHEREAS, the 2022 Tri-County Hazard Mitigation Plan has been prepared in accordance with 
the Disaster Mitigation Act of 2000 and Title 44 Code of Federal Regulations (CFR), Part 201; 
and 

 
WHEREAS, Title 44 CFR, Chapter 1, Part 201.6(c)(5) requires each local government participating 
in the preparation of a Multi-Jurisdictional Mitigation Plan or Plan Update to accept and adopt 
such plan; and 

 
WHEREAS, the County/City/Town/Village of  , has reviewed the 2023 Tri-County 
Hazard Mitigation Plan Update, has found the document to be acceptable, and as a local unit of 
government, has afforded its citizens an opportunity to comment and provide input regarding 
the Plan Update and the actions included in the Plan; and 

 
WHEREAS, the County/City/Town/Village of  , will consider the 2023 Tri-County 
Hazard Mitigation Plan Update during the implementation and updating of local planning 
mechanisms, and will incorporate the hazard assessment data, hazard vulnerabilities, and 
mitigation actions in these mechanisms, where applicable; 

 
NOW THEREFORE, BE IT RESOLVED, that the County/City/Town/Village of  , 
as a participating jurisdiction, adopts the 2023 Tri-County Hazard Mitigation Plan Update, dated  
 , 2023. 

 
This resolution was thereupon declared duly adopted on  . 

 
 

 
(Mayor/Supervisor) 

 
 

 
(Clerk) 



Appendix B 

Planning Process 
Documentation 
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Tri-County Hazard Mitigation Plan Planning Process Appendix 

• County Kickoff Summary
• Eaton and Ingham County Planning Kickoff Meeting Documentation
• Clinton County Planning Kickoff and HIRA Meeting Documentation; Eaton and Ingham County

HIRA Meeting Documentation
• Clinton, Eaton and Ingham County Strategy Meeting Documentation
• Background Information for Jurisdictions and the Public on Mitigation Planning
• Public Survey Sharing Documentation
• Plan Draft Committee and Public Review Documentation
• Plan Draft Stakeholder Review Documentation
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Tri-County Hazard  
Mitigation Update  

Kickoff Meeting  
Thursday, October 28, 2021 

1:30-2:30 EDT 
Microsoft Team Video Conference 

Facilitator: Kyle Karsjen 
Welcome & Introductions 

# Last 
Name First Name Organization Contact 

1. Avila Luis Tidal Basin lavila@tidalbasin.rphc.com 

2. Boerkoel Robert Ingham County rboerkoel@ingham.org 

3. Gray Jacob Tidal Basin jgray@tidalbasin.rphc.com 

4. Karsjen Kyle Tidal Basin kkarsjen@tidalbasin.rphc.com 

5. Kline Crystal Tidal Basin ckline@tidalbasin.rphc.com 

6. Delventhal Ashlee Tidal Basin adelventhal@tidalbasin.rphc.com 

7. Dale Rob Ingham County, 
Meteorologist rdale@ingham.org 

8. Sadler Rod Eaton County, Planner 

9. Wildes Jowa Clinton County, Planner wildesj@clinton-county.org 

10. Wilkinson Ryan Eaton County Emergency 
Manager rwilkinson@eatoncounty.org 
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► Welcome: Kyle welcomed the group. Introduced the Tidal Basin team, including their roles and
responsibilities within the project. The County introduced their team.

Objective: Kyle covered the project objective. “Facilitate a hazard mitigation planning process
that updates capabilities, analyzes hazards and risks, buys down those risks with effective,
comprehensive and achievable hazard mitigation strategy, and results in a compliant Regional
Hazard Mitigation Plan for the participating jurisdictions.”

To make the process as painless for the client as possible.

► Project Management

Project Management Plan (PMP) – The PMP makes sure the project stays on track; lays out
scope, tasks, and timeline.

Bi-Weekly Project Management Meetings – These meetings are generally brief, and cover
project updates, required information, schedules, and any issues. The client is fairly flexible
except for Thursdays. Kyle will send them some dates and times to choose from.

Project Reports (Monthly) – Kyle will send a report on the month’s activities. 

► Plan Update Framework

Kyle covered the outline of the base plan. The base plan will include information that is true
across the three counties. Jurisdiction-specific information will be covered in annexes. This will
allow for more flexibility when updating parts of the plan. (i.e., a jurisdiction who is two years
into a plan and wants to make an update can make that update to their own annex without
making an impact on the rest of the plan).

► The 9-Step Planning Process

Step 1: Determine the Planning Area and Resources

The following jurisdictions will be considered “participating jurisdictions” in the hazard
mitigation plan, and will be covered under a FEMA-approved hazard mitigation plan once the
planning process is complete:

• Ingham County

• Eaton County

• Clinton County

• Delhi Township

• Delta Township

In order to be considered a participating jurisdiction under the hazard mitigation plan, 
jurisdictions have to meet certain requirements.  Requirements for each participating 
jurisdiction include:  

• There must be at least one representative from each jurisdiction at each planning
meeting.
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• Jurisdictions must provide information regarding the status of their hazard mitigation 
actions.  

o What you said you would do. 

o The status of that task. 

o Why it has or hasn’t progressed. 

• Provide information regarding impacts of the hazards. 

• Identify at least one new or continuing mitigation action for the hazard mitigation 
strategy.  

• Provide data as requested in a timely manner.  

• Participate in the public engagement process. FEMA requires providing the public the 
opportunity to participant in the process. We will need community assistance with that.  

 

Step 2: Build the Planning Team 

Kyle reviewed the planning committee for the 2015 plan with the group.  The group discussed 
potential additional members, including city councils, county boards, emergency managers, 
floodplain administration, and others.  

Stakeholder engagement is important to the process. For the 2015 plan, they had difficulty 
securing that engagement. It might be easier to attain stakeholder participation now that virtual 
meetings are a mainstream part of the professional lexicon.  

Suggested stakeholders they might want to go after include community colleges, Michigan State 
University, Jackson National Life Insurance, and General Motors in Delta Township. 

Kyle will send his recommended list and they will continue the conversation. Jake recommended 
inviting the State since they will be reviewing the plan. 

 

Step 3: Create an Outreach Strategy 

FEMA requirements call for a robust strategy to encourage public input into the plan.  The 
following process will be followed. 

• Public information: A one pager introducing the mitigation process and public 
participation. 

• Public survey: The public survey will be released early in the process. The brief (6-7 
questions) survey is a tool to collect data that will inform us on what the public is 
looking for in a hazard mitigation plan. It will include questions about the public’s 
experience with hazards and their recommendations.  The public survey will be available 
for two weeks. 

• Public review draft: This is released toward the end of the process. Hard copies will be 
provided in two different places in each county, and electronically on websites with 
another survey tool where the public can give their feedback.  The public review draft 
will be available for two weeks. 
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Step 4: Review Community Capabilities 

This step determines what mitigation practices are already in place (i.e., comprehensive plans, 
building codes) and provides a list of practices on which to build.  

Emergency Management will provide the first review. Before going to the larger group, we will 
ask them to look at the capability assessment draft we put together. 

 

Step 5: Conduct a Risk Assessment.  

The group discussed the hazards to include for the hazard mitigation plan update.  Kyle didn’t 
remove any of the 2015 hazards but recommends combining some of them.  

FEMA will require a mitigation action for each hazard. If we combine a few where they naturally 
fall, it provides more flexibility for what actions they have to include. 

Hazard Analysis – includes hazard description, geographic extent, previous occurrences, 
probability, and magnitude/severity. 

Risk Assessment – We break vulnerability into four categories, including infrastructure. 

Overall Hazard Ranking – This will help us going forward into mitigation strategy.  

 

Step 6: Develop a Mitigation Strategy 

Report on existing hazard mitigation actions. Tidal Basin will identify new hazard mitigation 
actions for each participating jurisdiction.  

 

Step 7: Keep the Plan Current 

The plan will be reviewed annually.  

FEMA wants to make sure the plan isn’t developed in a vacuum. We will search for other 
planning efforts across the communities and tie the plan to it.  

 

Step 8: Review and Adopt 

The planning team will be able to review components as they are developed. The committee 
review of the plan and the public review will be completed concurrently. The public doesn’t 
generally provide much feedback, so the planning committee review and the public review will 
be simultaneous.  

The plan will then be submitted to the State for review, followed by the FEMA review. Tidal 
Basin has no control over state or FEMA review schedules.  FEMA has 45 days from the receipt 
of the plan for their review. There is no way to predict or control the review turnaround at the 
state and federal levels.  

 

Step 9: Build a safe and resilient community 

• Implement the plan 

• Annual review tools: We provide them with a packet. An annual review of community 
capabilities shouldn’t take more than a couple of hours. The packet will include the 
community hazard mitigation strategies, providing them a leg up on the next iteration of 
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the plan. We will provide Ingham County and the participating jurisdictions with the 
tools and show them how to use them.  

 

► Meetings 

Virtual meetings will be held by county and township in three rounds:  

• Meeting 1, December 2021: Kickoff/Capabilities Assessment   

• Meeting 2, February 2022: HIRA/Mitigation Action Reporting   

• Meeting 3, April 2022: Mitigation Strategy – We will finalize the plan, walk through it, 
talk about new mitigation actions, and discuss implementation strategy.   

Microsoft Teams will be used to conduct the meeting. 

 

► Timeline/Schedule 

The timeline is accelerated due to the late start.  A full schedule is included in the Project 
Management Plan. 

 

► Key Information Needs  

(Kyle will send a more detailed list of this). Rob Dale says most of this can be found in the City of 
Lansing.  

GIS: Jessica has found a website that has the State of Michigan running GIS. She said Clinton 
County will provide some data. Rod Sadler says Eaton County has no GIS datasets, but perhaps 
Meridian township has some information. 

Kyle will ask Jessica to dig further into specific hazards and will send the group a GIS-needs 
checklist.  

 

► Other Issues:  

• All administrative issues and planning issues will be run through Ingham County. 

• There are no sensitive issues of which we need to be aware. 

 

Questions:  

Rob Dale: How should time be tracked?  

Kyle will give them a a worksheet they can use. Jake said make it well documented and clear 
that they are working on the update of the plan. Send all information to Kyle.  
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► Action Items 

Action Item Responsible Person No Later Than 
Distribute meeting minutes and 
presentation 

Kyle Karsjen 11/5/21 

Send Ingham County Bi-Weekly 
schedule dates and times to 
choose from. 

Kyle Karsjen 11/5/21 

Provide PMP to Ingham County 
for final approval 

Kyle Karsjen 11/5/21 

Send Ingham County a more 
detailed list of information 
needs. 

Kyle Karsjen 11/5/21 

Begin drafting of plan Kyle Karsjen 11/5/21 

Provide initial list of Meeting 1 
invitees. 

Robert Boerkoel 11/12/21 

 

► Adjourned: 2:27 EST 

► Next Meeting: TBD 
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Kyle Karsjen

Subject: Hazard Mitigation Plan Update - Eaton County Kickoff Meeting
Location: Microsoft Teams Meeting

Start: Thu 12/9/2021 8:00 AM
End: Thu 12/9/2021 9:30 AM
Show Time As: Tentative

Recurrence: (none)

Meeting Status: Not yet responded

Organizer: Kyle Karsjen
Required Attendees:'jwhittum@eatoncounty.org'; 'tbarnes@eatoncounty.org'; 'jfuentes@eatoncounty.org'; 

'sbarnett@eatoncounty.org'; 'gbryan@eatoncounty.org'; Ryan Wilkinson; 'rsadler@eatoncounty.org'; 
'gginebaugh@deltami.gov'; 'sbrooks@eatoncounty.org'; 'kcunningham@eatoncounty.org'; 
'tstowell@eatoncounty.org'; 'cwilliams@eatoncounty.org'; 'bballou@eatoncountyroad.com'; 
'tvandermark@eatoncounty.org'; 'jsnell@mitcrpc.org'; 'jmerrick@eatoncounty.org'; 
'rwagner@eatoncounty.org'; 'rclarke@eatoncounty.org'; 'jcasarez@bedhd.org'; 
'yonkerj@michigan.gov'; 'Brian.borzenski@gm.com'; 'James.standley@meijer.com'; 
'Mark.alverson@nutrien.com'; 'chief@windsortownship.com'; 'assistantchief@windsortownship.com'; 
'Taylor.hansen@sparrow.org'; 'Wolfinc1@lcc.edu'; 'rshockey@olivetcollege.edu'; 
'elapere@charlottemi.org'; 'adesentz@cityofeatonrapids.com'; 'asmith@cityofgrandledge.com'; 
'manager@pottervillemi.org'; 'rbarry@pottervillemi.org'; 'mayor@cityofolivet.org'; 
'manager@bellevuemi.net'; 'dimondalemanager@gmail.com'; 'pkepitis@hotmail.com'; 
'shellythekid@yahoo.com'; 'president@vermontville-mi.gov'; 'chasedonald@att.net'; 
'Benton_twp_super@aol.com'; 'Debbiegranger3@gmail.com'; 'supervisor@carmeltownship.org'; 
'dmstll@gmail.com'; 'kfletcher@deltami.gov'; 'supervisorertwp@acd.net'; 
'supervisor@eatontownship.com'; 'supervisor@hamlintownshipmi.com'; 'brettramey@att.net'; 
'dfcooley@oneidatownship.org'; 'dekpitis@hotmail.com'; 'duitssm@yahoo.com'; 'Jowens7540
@yahoo.com'; 'waltontwpsupervisor@gmail.com'; 'supervisor@windsortownship.com'; 
'breed@deltami.gov'; 'rtyrell@eatoncounty.org'; 'mkirkpatrick@deltami.gov'; 'mleach@deltamig.gov'; 
'adoak@deltami.gov'; 'jkahler@deltami.gov'; 'bhatfield@deltami.gov'; 'rmorrissey@deltami.gov'

My name is Kyle Karsjen; I work with a consulting firm called Tidal Basin.  Our firm has been contracted with Ingham, 
Eaton and Clinton counties to update the Tri‐County Hazard Mitigation Plan. The plan’s approval expired in 2020.  An 
expired hazard mitigation plan reduces opportunities for jurisdictions to receive federal funding for disaster recovery. 
 
The hazard mitigation plan focuses on building resilience and mitigating impacts from the natural hazards facing the 
county, including tornadoes, drought, severe winter weather, severe summer weather, severe summer weather, 
flooding, wildfire, winds and drought.  When completed, the plan will result in a better understanding of jurisdictional 
capabilities, potential hazard impacts, and result in an updated strategy to reduce impacts and risks.   
 
You are invited to the kickoff meeting for the plan update process.  During this meeting, we will: 

 Discuss the overall process and requirements  

 Walk through plan components 

 Discuss jurisdictional capabilities. 
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The meeting will be held over Microsoft Teams from 9‐10:30 AM ET; the sign‐in information is below.  Please join the 
meeting a few minutes early to make sure you can access it. 
 
Please let me know if you have any questions. 
 
 
________________________________________________________________________________  

Microsoft Teams meeting  

Join on your computer or mobile app  
Click here to join the meeting s 

Learn More | Meeting options  

________________________________________________________________________________  
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Kyle Karsjen

Subject: Hazard Mitigation Plan Update - Ingham County Kickoff Meeting
Location: Microsoft Teams Meeting

Start: Thu 12/9/2021 12:00 PM
End: Thu 12/9/2021 1:30 PM
Show Time As: Tentative

Recurrence: (none)

Meeting Status: Not yet responded

Organizer: Kyle Karsjen
Required Attendees:bcrenshaw@ingham.org; rboerkoel@ingham.org; hamel@meridian.mi.us; adaenzer@ingham.org; 

bdavidson@ingham.org; wfowler@ingham.org; KJones2@ingham.org; tmorgan@ingham.org; 
sbyers@ingham.org; jsnell@mitcrpc.org; rterrill@ingham.org; ppratt@ingham.org; 
dillon@purelansing.com; gtodd@ingham.org; hep_hendrickson@ingham.org; rdale@ingham.org; 
yonkerj@michigan.gov; Scott.berg@jackson.com; Jeff.Pridgeon@dart.biz; 
William.Engelter@lansingmi.gov; OsdundD@police.msu.edu; beards@police.msu.edu; wolfinc1
@lcc.edu; kerrym@mason.mi.us; dcarson@cityofeastlansing.com; fcltfd@comcast.net; 
pmenser@cityofeastlansing.com; planningcommission@meridian.mi.us; Daniel.Ray@sparrow.org; 
dhayes@lansingtownship.org; deborahs@mason.mi.us; manager@cityofleslie.org; 
alaiedon@alaiedontwp.com; larrys@aureliustwp.org; gulrey@bunkerhilltownship.org; 
supervisor@inghamtownship.com; supervisor@leroytownship-mi.gov; 
Leslietownshipsupervisor@gmail.com; locketwpsupervisor@tds.net; priese@meridian.mi.us; 
walsh@meridian.mi.us; supervisor@onondagatownship.org; twpclerk@wowway.biz; clerk@vosmi.org; 
supervisor@vevaytownship.org; bloomquistw@williamstowntownship.com; manager@williamston-
mi.us; Ashlee Delventhal; Jacob Gray; Crystal Kline; Jessica Henry

My name is Kyle Karsjen; I work with a consulting firm called Tidal Basin.  Our firm has been contracted with Ingham, 
Eaton and Clinton counties to update the Tri‐County Hazard Mitigation Plan. The plan’s approval from FEMA expired in 
2020; an expired hazard mitigation plan reduces opportunities for jurisdictions to receive federal funding for disaster 
recovery. 
 
The hazard mitigation plan focuses on building resilience and mitigating impacts from the natural hazards facing the 
county, including tornadoes, drought, severe winter weather, severe summer weather, severe summer weather, 
flooding, wildfire, winds and drought.  When completed, the plan will result in a better understanding of jurisdictional 
capabilities, potential hazard impacts, and result in an updated strategy to reduce impacts and risks.   
 
You are invited to the kickoff meeting for the plan update process.  During this meeting, we will: 

 Discuss the overall process and requirements; 

 Walk through plan components; 

 Discuss jurisdictional capabilities. 
 
The meeting will be held over Microsoft Teams from 1‐2:30 PM ET; the sign‐in information is below.  Please join the 
meeting a few minutes early to make sure you can access it. 
 
Please let me know if you have any questions. 
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________________________________________________________________________________  

Microsoft Teams meeting  

Join on your computer or mobile app  
Click here to join the meeting  

Learn More | Meeting options  

________________________________________________________________________________  
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Eaton County 
Tri-County Hazard Mitigation Plan Kickoff 

Bi-Weekly Meeting  
Thursday, December 9, 2021 

10:30-11:30 EDT 
Microsoft Team Video Conference 

 
Facilitator: Kyle Karsjen 
Welcome & Introductions  

Last Name First 
Name Title Organization Contact 

Ballou Blair 
Engineer/ 
Manager 

Eaton County Road 
Commission bballou@eatoncountyroad.com  

Barnett Steve 
Physical Plant 
Director Eaton County sbarnett@eatoncounty.org  

Boerkoel Robert 
Emergency 
Manager Ingham County rboerkoel@ingham.org  

Borzenski Brian, Sr.  Environmental 
Engineer  

General Motors-
Lansing, Eaton 
County, Delta 
Township 

brian.borzenski@gm.com  
517-388-0631 

Casarez Jennifer RN, EPC  Barry Eaton District 
Health Department 

jcasarez@bedhd.org  
517-541-2693 

Cunningham Kelley Director Eaton County 911 Kcunningham@eatoncounty.org  
517-983-3397  

Doak Alannah  
Assistant 
Township 
Manager 

Delta Township, 
Eaton County 517-816-8235 

D’Huyvetter Francis 
Deputy Director 

Eaton County 911 fdhuyvetter@eatoncounty.org  
517-543-4948 

Elliott Becky  Delhi Township becky.elliott@delhitownshipmi.gov  

Fabijancic William, 
Jr. 

Assistant Chief, 
Emergency 
Services 

Windsor Township assistantchief@windsortownship.com  
517-648-3352  

Fuentes John 
Controller/ 
Administrator Eaton County jfuentes@eatoncounty.org  

517-543-2133  
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Last Name First 
Name Title Organization Contact 

Ginebaugh Gregg 

Fire 
Chief/Emergency 
Manager 

Delta Township 
gginebaugh@deltami.gov  
cell: 616-340-2101    
office: 517-816-8161  

Gray Jacob 
Deputy Program 
Manager Tidal Basin jgray@tidalbasin.rphc.com  

Karsjen Kyle Project Manager Tidal Basin kkarsjen@tidalbasin.rphc.com  

Kirkpatrick Marcus 
Director, Parks and 
Recreation 

Delta Township, 
Eaton County 

mkirkpatrick@deltami.gov  
517-323-8555 

Kline Crystal Planner Tidal Basin ckline@tidalbasin.rphc.com  

LaPere Erin 
City Manager 

City of Charlotte elapere@charlottemi.org  
517-543-8850  

Miller Phillip 

Chief Emergency 
Services Director Windsor Charter 

Township 

chief@windsortownship.com  
Office: 517-646-0893  
Cell: 517-648-4151 

Morrisey Ryan 
Firefighter – 
Emergency 
Management 

Delta Township Fire 
Department rmorrissey@deltami.gov  

Sadler Rod 
Emergency 
Management 
Planner 

Eaton County RSadler@eatoncounty.org   
517-543-5560 

Shockey Ryan 

Vice President and 
Chief of 
Staff/Pandemic 
Response 
Coordinator 

Olivet College rshockey@olivetcollege.edu  
269-749-7752 

Smith Adam City Manager City of Grand Ledge asmith@cityofgrandledge.com  

Standley James 
Asset Protection 
Manager Meijer Distribution James.standley@maijer.com  

616-202-8248 

Sterlin Smith Jeffrey    

Wilkinson Ryan 
Emergency 
Manager Eaton County  rwilkinson@eatoncounty.org   

517-543-5341 

Wolfinger Carol 
Director of 
Emergency 
Management 

Lansing Community 
College  

wolfinc1@star.lcc.edu  
517-582-5072 

 

Welcome and Introductions 

Kyle Karsjen, Project Manager welcomed the group and asked attendees to sign in via Teams Chat, 
leaving their name, title, jurisdiction, phone, and email. He introduced himself and the team. The 
meeting was recorded.  

Ryan Wilkinson welcomed the team. Attendees introduced themselves. 
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Meeting Purpose: Update the Tri-County Hazard Mitigation Plan 

Kyle discussed the purpose for the plan update, explaining FEMA’s requirements for Hazard Mitigation 
Plans and the five-year life cycle of FEMA approval. The previous plan was approved by FEMA in 2015, 
and expired in 2020. This process will update the plan through 2027.  

Kyle defined hazard mitigation and explained what a hazard mitigation plan is and does. A hazard 
mitigation plan: 

• Helps a community assess its level of capability in a disaster. 

• Helps a community conduct a data-driven review of their hazards, vulnerabilities, and risks. 

• Helps a community develop a hazard mitigation strategy. 

o What can we do? How can a community build off the capabilities in place to buy down the 
level of risk and vulnerability identified in the plan? 

o A hazard mitigation strategy can include things like building a flood wall, removing brush off 
wooded areas to remove some of the risk of forest fire, building earthquake-resistant 
structures, and removing structures from the floodplain, for example.  

 

What is Hazard Mitigation? 

• “Any sustained action taken to reduce or eliminate the long-term risk to life and property from 
hazard events.” 

• “Breaks the cycle of damage and repair in hazardous areas.”  

~Federal Emergency Management Agency (FEMA) 

Kyle spoke about what is covered in a hazard mitigation program and taking sustained actions to 
mitigate against the hazards. Mitigation takes place at the beginning and the end of the disaster process. 
It breaks the cycle of damage and repair in hazardous areas. 

He spoke about why hazard mitigation is important, including gaining eligibility for hazard mitigation 
funding sources.  Kyle covered the mission areas of emergency management and where hazard 
mitigation fits in, at both the beginning and end of the emergency management cycle.  

 

Why is Hazard Mitigation Important?  

Hazard Mitigation is important for a variety of reasons, not the least of which is it ensures eligibility for 
hazard mitigation funding sources such as Building Resistant Infrastructure and Communities (BRIC) 
(replacing the Pre-Disaster Mitigation Program, Flood Mitigation Assistance (FMA), and the Hazard 
Mitigation Grant Program (HMGP). There is a lot of funding available right now; having a hazard 
mitigation plan opens participating jurisdictions to being eligible for that funding.  

 

Planning Process 

Task 1: Defining the Planning Area. Eaton, Clinton, Ingham Counties, and Delta and Delhi townships are 
currently considered participants. Other townships are eligible to participate, and were encouraged to 
do so.  

Task 2: Build the Planning Team. Kyle discussed the planning team, and discussed the minimum 
requirements for being considered a participating jurisdiction.   
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Task 3: Create an Outreach Strategy. The outreach strategy has 3 components: 1) One-pager 
introducing the process, 2) Public Survey, and 3) Public review draft.  

The Public Survey is scheduled to go out in mid-January of 2022. It will be simple; 6-7 questions based 
on hazards, the opinions of the public in terms of prioritizations and experience, and what hazard 
mitigation strategies the public would like to see.  

Once the first draft of the plan update is completed, Tidal Basin will work with jurisdictions to post a 
public review draft in multiple public places, complying with jurisdictional rules on notifying the public 
and gaining their input. A capabilities assessment is required for each participating jurisdiction. 

Task 4: Review Community Capabilities. Communities will work to identify existing capabilities in place 
that the planning team can build upon or act in tandem with to implement mitigation actions. The goal 
is to build on the community capability baseline to build resilience within the community as a whole. 
The capabilities assessment is required from each jurisdiction.  

Task 5: Conduct a Risk Assessment. Tidal Basin will conduct an analysis on the following hazards:  

• Dam failure 

• Drought 

• Extreme temperatures 

• Flood 

• Severe wind 

• Severe weather (including Fog, 
Lightning, and Hail) 

• Tornado 

• Wildfire 

• Winter weather (including Ice, Sleet, 
Snowstorm) 

Each hazard listed will have a hazard analysis and a risk assessment and will be ranked in order of threat, 
vulnerability and impact.  

Task 6: Develop a Mitigation Strategy. Following the identification of capabilities and the analysis of 
hazards, the planning team and participating jurisdictions will work to identify mitigation actions that 
will buy down identified levels of risk.  Each participating jurisdiction will be required to have at least 
one hazard mitigation action that they support.   

Task 7: Keep the Plan Current. This section goes over how often the plan is reviewed, who is doing the 
reviewing, and how it is implemented in conjunction with other planning efforts. The goal is to avoid 
writing the plan in a vacuum, where it sits on a shelf and is never used. This section covers how the 
hazard mitigation plan is implemented as part of an overall emergency management plan or in tandem 
with a master plan, or to drive your capital improvement plan. Kyle went over the implementation tools 
Tidal Basin offers to allow jurisdictions to track projects as well as annual updates, making the update 
process faster, easier, and cheaper. 

Task 8: Review and Adopt. Kyle went over the review processes with the planning committee, public 
review, state review, and finally FEMA review.  Once FEMA reviews and approves the plan, it will issue 
an approval letter that will go into effect once the plan has been adopted.  Each participating jurisdiction 
will be required to adopt the plan. 

Task 9: Build a Safe and Resilient Community. Following the approval and adoption of the plan, 
participating jurisdictions will be able to begin implementing the plan. 

Timeline. Kyle presented the project timeline that ends in October, 2022. Kyle noted that the state and 
federal review processes go on their own timelines, over which Tidal Basin has no control.  

Capabilities Assessment. Kyle demonstrated a capabilities assessment that each participating 
jurisdiction will be asked to fill out.  This assessment will be sent to jurisdictions after the new year. 
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Next Steps  

Capabilities Assessment Worksheets. Kyle will send the capabilities assessment separately after the 
new year. 

Hazard Identification and Risk Assessment.  The second meeting of the planning process will be held in 
February 2022, and will focus on the Hazard Identification and Risk Assessment. 

Public Survey. Tidal Basin will send out information about the public survey after the new year, and ask 
townships to help publicize it.  

 

Q&A  

Q:  Who is eligible to be considered a participating jurisdiction?  Is this for local units of government or  
individual agencies, such as the health department?  

A:  Counties, townships and other local units of government are considered eligible to be participating 
jurisdictions in this plan.  Specific agencies would participate as part of their unit of government, not as a 
separate entity. 

 

Action Items 

Action Item Responsible Person No Later Than 
Meeting summary packet with 
Capabilities Assessment form 
and information on being a 
participating jurisdiction. 

Kyle  

Fill out Capabilities Assessment 
forms and submit to Kyle. 

Assigned person from each 
organization 

Early January (hard deadline to 
be determined) 

 

Adjourned: 9:47 EDT 
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Ingham County 
Tri-County Hazard Mitigation Plan Kickoff 

Thursday, December 9, 2021 
1:00-2:30 EDT 

Microsoft Team Video Conference 
 

Facilitator: Kyle Karsjen 
Welcome & Introductions  

Last Name First Name Title Organization Contact 

Bennett Darrin  Delhi Township  

Berg Scott 
Emergency 
Management 
Specialist 

Jackson 
Financial, Inc. scott.berg@jackson.com 517-275-1307 

Bloomquist Wanda 
Supervisor  Williamstown 

Township 
bloomquistw@williamstowntownship.com  
517-655-3196 ext. 302 

Boerkoel Robert 
Engineer/ 
Manager Ingham County rboerkoel@ingham.org  

Dale Rob 
HSEM Planner 

Ingham County rdale@ingham.org  517-244-8077 

Davidson Barb 
Director, 911 

Ingham County bdavidson@ingham.org 517-244-8100 

Elliott Becky 
Emergency 
Management 

 

Delhi Township Becky.elliott@delhitownshipmi.gov  

Freese Bill 

 Meridian 
Township Fire 
Department 

 

Gray Jacob 
Deputy Project 
Manager Tidal Basin jgray@tidalbasin.rphc.com  

Hart Dorothy 
Township 
Supervisor Locke locketwpsupervisor@tds.net  

Hendrickson Christine 
ICHD EM Ingham County 

Health 
Department 

Hep_hendrickson@ingham.org  

Karsjen Kyle Project Manager Tidal Basin kkarsjen@tidalbasin.rphc.com  

Kline Crystal Planner Tidal Basin ckline@tidalbasin.rphc.com  
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Larner Dennis 
Code 
Enforcement 
Officer 

Delhi Charter 
Township Dennis.larner@delhitownship.com 

Miller Tracy 

Township 
Manager and 
Community 
Development 
Director 

Delhi Charter 
Township tracy.miller@delhitownshipmi.gov  

Montenegro Susan City Manager City of Leslie manager@cityofleslie.org  

Ray Dan 
Emergency 
Management 
Specialist 

Sparrow 
Hospital Danriel.ray@sparrow.org  

Sabatini Chris GIS Technician Ingham County  

Shorkey Brian 

Senior Planner, 
Community 
Planning and 
Development 

Meridian 
Township  shorkey@meridian.mi.us 517-853-4576 

Terrill Richard Facilities Director Ingham County rterrill@ingham.org 517-676-7312 

Wilkinson Ryan Emergency 
Manager 

Eaton County 
Emergency 
Manager 

rwilkinson@eatoncounty.org  517-543-
5341 

 

Welcome and Introductions 

Kyle Karsjen, Project Manager welcomed the group and asked attendees to sign in via Teams Chat, 
leaving their name, title, jurisdiction, phone, and email. He introduced himself and the team. The 
meeting was recorded.  

Sgt. Robert Boerkoel welcomed the group. Attendees introduced themselves. 

 

Meeting Purpose: Update the Tri-County Hazard Mitigation Plan 

Kyle discussed the purpose for the plan update, explaining FEMA’s requirements for Hazard Mitigation 
Plans and the five-year life cycle of FEMA approval. The previous plan was approved by FEMA in 2015, 
and expired in 2020. This process will update the plan through 2027.  

Kyle defined hazard mitigation and explained what a hazard mitigation plan is and does. A hazard 
mitigation plan: 

• Helps a community assess its level of capability in a disaster. 

• Helps a community conduct a data-driven review of their hazards, vulnerabilities, and risks. 

• Helps a community develop a hazard mitigation strategy. 

o What can we do? How can a community build off the capabilities in place to buy down the 
level of risk and vulnerability identified in the plan? 

o A hazard mitigation strategy can include things like building a flood wall, removing brush off 
wooded areas to remove some of the risk of forest fire, building earthquake-resistant 
structures, and removing structures from the floodplain, for example.  
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What is Hazard Mitigation? 

• “Any sustained action taken to reduce or eliminate the long-term risk to life and property from 
hazard events.” 

• “Breaks the cycle of damage and repair in hazardous areas.”  

~Federal Emergency Management Agency (FEMA) 

Kyle spoke about what is covered in a hazard mitigation program and taking sustained actions to 
mitigate against the hazards. Mitigation takes place at the beginning and the end of the disaster process. 
It breaks the cycle of damage and repair in hazardous areas. 

He spoke about why hazard mitigation is important, including gaining eligibility for hazard mitigation 
funding sources.  Kyle covered the mission areas of emergency management and where hazard 
mitigation fits in, at both the beginning and end of the emergency management cycle.  

 

Why is Hazard Mitigation Important?  

Hazard Mitigation is important for a variety of reasons, not the least of which is it ensures eligibility for 
hazard mitigation funding sources such as Building Resistant Infrastructure and Communities (BRIC) 
(replacing the Pre-Disaster Mitigation Program, Flood Mitigation Assistance (FMA), and the Hazard 
Mitigation Grant Program (HMGP). There is a lot of funding available right now; having a hazard 
mitigation plan opens participating jurisdictions to being eligible for that funding.  

 

Planning Process 

Task 1: Defining the Planning Area. Eaton, Clinton, Ingham Counties, and Delta and Delhi townships are 
currently considered participants. Other townships are eligible to participate, and were encouraged to 
do so.  

Task 2: Build the Planning Team. Kyle discussed the planning team, and discussed the minimum 
requirements for being considered a participating jurisdiction.   

Task 3: Create an Outreach Strategy. The outreach strategy has 3 components: 1) One-pager 
introducing the process, 2) Public Survey, and 3) Public review draft.  

The Public Survey is scheduled to go out in mid-January of 2022. It will be simple; 6-7 questions based 
on hazards, the opinions of the public in terms of prioritizations and experience, and what hazard 
mitigation strategies the public would like to see.  

Once the first draft of the plan update is completed, Tidal Basin will work with jurisdictions to post a 
public review draft in multiple public places, complying with jurisdictional rules on notifying the public 
and gaining their input. A capabilities assessment is required for each participating jurisdiction. 

Task 4: Review Community Capabilities. Communities will work to identify existing capabilities in place 
that the planning team can build upon or act in tandem with to implement mitigation actions. The goal 
is to build on the community capability baseline to build resilience within the community as a whole. 
The capabilities assessment is required from each jurisdiction.  

Task 5: Conduct a Risk Assessment. Tidal Basin will conduct an analysis on the following hazards:  

• Dam failure 
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• Drought 

• Extreme temperatures 

• Flood 

• Severe wind 

• Severe weather (including Fog, Lightning, and Hail) 

• Tornado 

• Wildfire 

• Winter weather (including Ice, Sleet, Snowstorm) 

Each hazard listed will have a hazard analysis and a risk assessment and will be ranked in order of threat, 
vulnerability and impact.  

Task 6: Develop a Mitigation Strategy. Following the identification of capabilities and the analysis of 
hazards, the planning team and participating jurisdictions will work to identify mitigation actions that 
will buy down identified levels of risk.  Each participating jurisdiction will be required to have at least 
one hazard mitigation action that they support.   

Task 7: Keep the Plan Current. This section goes over how often the plan is reviewed, who is doing the 
reviewing, and how it is implemented in conjunction with other planning efforts. The goal is to avoid 
writing the plan in a vacuum, where it sits on a shelf and is never used. This section covers how the 
hazard mitigation plan is implemented as part of an overall emergency management plan or in tandem 
with a master plan, or to drive your capital improvement plan. Kyle went over the implementation tools 
Tidal Basin offers to allow jurisdictions to track projects as well as annual updates, making the update 
process faster, easier, and cheaper. 

Task 8: Review and Adopt. Kyle went over the review processes with the planning committee, public 
review, state review, and finally FEMA review.  Once FEMA reviews and approves the plan, it will issue 
an approval letter that will go into effect once the plan has been adopted.  Each participating jurisdiction 
will be required to adopt the plan. 

Task 9: Build a Safe and Resilient Community. Following the approval and adoption of the plan, 
participating jurisdictions will be able to begin implementing the plan. 

Timeline. Kyle presented the project timeline that ends in October, 2022. Kyle noted that the state and 
federal review processes go on their own timelines, over which Tidal Basin has no control.  

Capabilities Assessment. Kyle demonstrated a capabilities assessment that each participating 
jurisdiction will be asked to fill out.  This assessment will be sent to jurisdictions after the new year. 

 

Next Steps  

Capabilities Assessment Worksheets. Kyle will send the capabilities assessment separately after the 
new year. 

Hazard Identification and Risk Assessment.  The second meeting of the planning process will be held in 
February 2022 and will focus on the Hazard Identification and Risk Assessment. 

Public Survey. Tidal Basin will send out information about the public survey after the new year, and ask 
townships to help publicize it.  
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Q&A  

Q:  Who is eligible to be considered a participating jurisdiction?  Is this for local units of government or 
individual agencies, such as the health department?  

A:  Counties, townships and other local units of government are considered eligible to be participating 
jurisdictions in this plan.  Specific agencies would participate as part of their unit of government, not as a 
separate entity. 

 

Action Items 

Action Item Responsible Person No Later Than 
Meeting summary packet with 
Capabilities Assessment form 
and information on being a 
participating jurisdiction. 

Kyle  

Fill out Capabilities Assessment 
forms and submit to Kyle. 

Assigned person from each 
organization 

Early January (hard deadline to 
be determined) 
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Kyle Karsjen

Subject: Tri-County Hazard Mitigation Plan Update Meeting #1 - Clinton County
Location: Microsoft Teams Meeting

Start: Wed 2/23/2022 9:00 AM
End: Wed 2/23/2022 11:00 AM
Show Time As: Tentative

Recurrence: (none)

Meeting Status: Not yet responded

Organizer: Kyle Karsjen
Required Attendees:Jacob Gray; Crystal Kline; Ashlee Delventhal; Jessica Henry; helmst@clinton-county.org; 

wootenr@clinton-county.org; helmsk@clinton-county.org; thorntonk@clinton-county.org; 
ddekorte@dewitttwp.org; hansesp@clinton-county.org; steffend@ccrc-roads.com; 
piontekt@clintontransit.com; campbellt@clinton-county.org; kmitchellcc@gmail.com; 
rileyd@clinton-county.org; Timothy Morin

Optional Attendees:Haviland, Joel

***Invite Updated with Agenda*** 
 
My name is Kyle Karsjen; I work with a consulting firm called Tidal Basin.  Our firm has been contracted with Ingham, 
Eaton and Clinton counties to update the Tri‐County Hazard Mitigation Plan. The plan’s approval from FEMA expired in 
2020; an expired hazard mitigation plan reduces opportunities for jurisdictions to receive federal funding for disaster 
recovery. 
 
The hazard mitigation plan focuses on building resilience and mitigating impacts from the natural hazards facing the 
county, including tornadoes, drought, severe winter weather, severe summer weather, severe summer weather, 
flooding, wildfire, winds and drought.  When completed, the plan will result in a better understanding of jurisdictional 
capabilities, potential hazard impacts, and result in an updated strategy to reduce impacts and risks.   
 
You are invited to the first meeting of the plan update process for Clinton County.  During this meeting, we will: 

 Discuss the planning process; 

 Discuss requirements for participation; 

 Review the hazard analysis and risk assessment; 

 Discuss mitigation measures from the last plan. 
 
The meeting will be held on February 23rd, 2022 over Microsoft Teams from 10:00 AM to 12:00 PM ET; the sign‐in 
information is below.  Please join the meeting a few minutes early to make sure you can access it.  If you are unable to 
attend but still wish for your community to be represented, please designate an alternate attendee.   
 
Please let me know if you have any questions. 
 
________________________________________________________________________________  

Microsoft Teams meeting  
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Join on your computer or mobile app  
Click here to join the meeting  

Or call in (audio only)  
+1 914-294-5479,,217116546#   United States, Yonkers  
Phone Conference ID: 217 116 546#  
Find a local number | Reset PIN  

Learn More | Meeting options  

________________________________________________________________________________  
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Kyle Karsjen

Subject: Tri-County Hazard Mitigation Plan Update Meeting #2 - Eaton County
Location: Microsoft Teams Meeting

Start: Tue 2/22/2022 12:00 PM
End: Tue 2/22/2022 2:00 PM
Show Time As: Tentative

Recurrence: (none)

Meeting Status: Not yet responded

Organizer: Kyle Karsjen
Required Attendees:Jessica Henry; Jacob Gray; Ashlee Delventhal; Crystal Kline; elapere@charlottemi.org; 

adesentz@cityofeatonrapids.com; asmith@cityofgrandledge.com; manager@pottervillemi.org; 
mayor@cityofolivet.org; manager@bellevuemi.net; dimondalemanager@gmail.com; 
pkepitis@hotmail.com; 'jackiespotts@att.net'; shellythekid@yahoo.com; president@vermontville-
mi.gov; chasedonald@att.net; Benton_twp_super@aol.com; Debbiegranger30@gmail.com; 
supervisor@carmeltownship.org; gginebaugh@deltami.gov; becky.elliott@delitownshipmi.gov; 
supervisorertwp@acd.net; supervisor@eatontownship.com; supervisor@hamlintownshipmi.com; 
brettramey@att.net; dfcooley@oneidatownship.org; dekpitis@hotmail.com; duitssm@yahoo.com; 
Jowens7540@yahoo.com; waltontwpsupervisor@gmail.com; supervisor@windsortownship.com; 
Rodney Sadler; Ryan Wilkinson; dkepitis@hotmail.com; Susan Montenegro

My name is Kyle Karsjen; I work with a consulting firm called Tidal Basin.  Our firm has been contracted with Ingham, 
Eaton and Clinton counties to update the Tri‐County Hazard Mitigation Plan. The plan’s approval from FEMA expired in 
2020; an expired hazard mitigation plan reduces opportunities for jurisdictions to receive federal funding for disaster 
recovery. 
 
You are invited to the second meeting of the plan update process.  During this meeting, we will: 

 Review the hazard analysis and risk assessment; 

 Discuss mitigation measures from the last plan. 
 
The meeting will be held February 22nd, 2022 over Microsoft Teams from 1:00 ‐3:00 PM ET; the sign‐in information is 
below.  If you are unable to attend but still wish for your community to be represented, please designate an alternate 
attendee.  Please join the meeting a few minutes early to make sure you can access it. 
 
The first meeting for Eaton County was held on December 9th, 2022.  The summary of that meeting is attached for your 
reference. 
 
The hazard mitigation plan focuses on building resilience and mitigating impacts from the natural hazards facing the 
county, including tornadoes, drought, severe winter weather, severe summer weather, severe summer weather, 
flooding, wildfire, winds and drought.  When completed, the plan will result in a better understanding of jurisdictional 
capabilities, potential hazard impacts, and result in an updated strategy to reduce impacts and risks.   
 
Please let me know if you have any questions. 
 
________________________________________________________________________________  
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2

Microsoft Teams meeting  

Join on your computer or mobile app  
Click here to join the meeting  

Or call in (audio only)  
+1 914-294-5479,,553424438#   United States, Yonkers  
Phone Conference ID: 553 424 438#  
Find a local number | Reset PIN  

Learn More | Meeting options  

________________________________________________________________________________  
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1

Kyle Karsjen

Subject: Tri-County Hazard Mitigation Plan Update Meeting #2 - Ingham County
Location: Microsoft Teams Meeting

Start: Tue 2/22/2022 9:00 AM
End: Tue 2/22/2022 11:00 AM
Show Time As: Tentative

Recurrence: (none)

Meeting Status: Not yet responded

Organizer: Kyle Karsjen
Required Attendees:Jacob Gray; Jessica Henry; Ashlee Delventhal; Crystal Kline; rboerkoel@ingham.org; 

hamel@meridian.mi.us; kerrym@mason.mi.us; dcarson@cityofeastlansing.com; 
pmenser@cityofeastlansing.com; dhayes@lansingtownship.org; deborahs@mason.mi.us; 
manager@cityofleslie.org; alaiedon@alaiedontwp.com; larrys@aureliustwp.org; 
gulrey@bunkerhilltownship.org; supervisor@inghamtownship.com; supervisor@leroytownship.org; 
locketwpsupervisor@tds.net; supervisor@onondagatownship.org; twpclerk@wowway.biz; 
clerk@vosmi.org; supervisor@vevaytownship.org; bloomquistw@williamstowntownship.com; 
manager@williamston-mi.us; becky.elliott@delhitownshipmi.gov; 517-268-3001; 517-853-4576; Rob 
Dale

My name is Kyle Karsjen; I work with a consulting firm called Tidal Basin.  Our firm has been contracted with Ingham, 
Eaton and Clinton counties to update the Tri‐County Hazard Mitigation Plan. The plan’s approval from FEMA expired in 
2020; an expired hazard mitigation plan reduces opportunities for jurisdictions to receive federal funding for disaster 
recovery and mitigation. 
 
You are invited to the second meeting of the plan update process.  During this meeting, we will: 

 Review the hazard analysis and risk assessment; 

 Discuss mitigation measures from the last plan. 
 
The meeting will be held February 22nd, 2022 over Microsoft Teams from 10:00 AM ‐ 12:00 PM ET; the sign‐in 
information is below.  If you are unable to attend but still wish for your community to be represented, please designate 
an alternate attendee.  Please join the meeting a few minutes early to make sure you can access it. 
 
The kickoff meeting for Ingham County was held on December 9th, 2022.  The summary of that meeting is attached for 
your reference. 
 
The hazard mitigation plan focuses on building resilience and mitigating impacts from the natural hazards facing the 
county, including tornadoes, drought, severe winter weather, severe summer weather, severe summer weather, 
flooding, wildfire, winds and drought.  When completed, the plan will result in a better understanding of jurisdictional 
capabilities, potential hazard impacts, and result in an updated strategy to reduce impacts and risks.   
 
Please let me know if you have any questions. 
 
________________________________________________________________________________  
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2

Microsoft Teams meeting  

Join on your computer or mobile app  
Click here to join the meeting  

Or call in (audio only)  
+1 914-294-5479,,299447684#   United States, Yonkers  
Phone Conference ID: 299 447 684#  
Find a local number | Reset PIN  

Learn More | Meeting options  

________________________________________________________________________________  
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Tri-County Hazard Mitigation Plan Update 

Planning Meeting #2 
February 22 and 23, 2022 

Microsoft Team Video Conference 
 
On February 22 and 23, 2022, the Planning Team for the Tri-County Hazard Mitigation Plan Update held 
Planning Meeting #2. The meeting was divided into three separate meetings, one for each county: 
 

• Ingham County, February 22, 10:00 a.m. ET 
• Eaton County, February 22, 1:00 p.m. ET 
• Clinton County (a combination of Planning Meeting #1 and #2), February 23, 10:00 a.m. ET 

 
The following is a summary of the information covered during the three meetings since the same 
material was covered during each session. Discussion comments are separated by county; an attendee 
list is included at the end of the document.  
 
Facilitator: Kyle Karsjen 

 

Welcome  

Kyle welcomed the group, introduced the Tidal Basin group, and held introductions of the attendees. 
Kyle asked everyone to sign in via chat with their name, organization, and contact info. 

 

Project Purpose 

Ingham, Clinton and Eaton counties are currently going through the process of updating the 2015 Tri-
County Hazard Mitigation Plan. 

► What is hazard mitigation? Kyle covered the emergency management cycle and explained hazard 
mitigation; what it is, examples of hazard mitigation, and how mitigation happens before and after a 
disaster occurs. Any sustained action taken to reduce or eliminate the long-term risk to life and 
property from hazard events. Hazard mitigation breaks the cycle of damage and repair in hazardous 
areas. 

► Why is hazard mitigation important? A plan provides an understanding of risks and capabilities in a 
community. Participating in an approved hazard mitigation plan also ensures eligibility for different 
hazard mitigation funding sources, including the Building Resilient Infrastructure and Communities 
(BRIC) program, the Flood Mitigation Assistance (FMA) program, and the Hazard Mitigation Grant 
Program (HMGP).  

 

Risk Assessment Components  

► Hazard Analysis: Each chapter in the document will explain each hazard and the local hazard history. 
We extrapolate a probability, talk about extent, and cover the area of impact (the disaster 
footprint).  

► Risk assessment: Impacts to people, property, infrastructure, and the environment. Get the data 
from the history. 
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► Methodology: Sources, GIS analysis, extrapolation of impacts (what can happen to people, property, 
etc.), total risk score (helps prioritize hazards). 

 

Hazard Overviews  

► Dam Failure 

Dams are classified as high, significant, and low hazard. All dams rated high or significant have 
approved Emergency Action Plans. 

Discussion: There are no recorded dam failures in the Tri-County region. Are there any we are 
missing?  Are there any outside the counties that would impact them?  

Eaton: They review the dam EAPs annually and discuss with the private companies that run them. 
They discussed this question, but they were low probability low risk dams. 

Ingham: The Midland dam failure was the closest to them, but it wasn't within their region. There 
was no direct impact to their communities. 

Clinton: In the 1980s, Rainbow Dam broke and affected Clinton County. It didn't cause much 
damage. 

 

► Drought 

Drought contributes to wildfire risk; it is a regional hazard. The Standardized Precipitation Index 
shows the area doesn’t stay dry for long. The weekly U.S. Drought Monitor Map shows none of the 
three counties in the Tri-County region are experiencing any kind of drought. The National Centers 
for Environment Information (NCEI) did not record any historical impacts. The Drought Impact 
Recorder shows some impacts related to drought conditions to crops, burn bans, and irrigation 
issues.  

Discussion: Do communities have drought mitigation plans or water regulations? 

Ingham: The City of Lansing, East Lansing, and City of Mason might. Bob will have to confirm and 
advise.  

Clinton: The bigger issue would be an agricultural community. There is a lot of irrigation in Clinton 
County. That would be significant. 

Discussion: Are there any impacts from drought not addressed? 

Eaton: Whey they suffer drought, it is typically less yield in crops; burn bans are imposed. They have 
an ordinance that talks about natural disasters and the ability to mitigate against issues, but for 
drought, they don't have any authority. With the Grand River, it isn't an issue. 

 

► Extreme Temperatures 

Extreme heat or cold can increase the threat and can impact the entire region as a whole. The 
primary impacts affect people if they are exposed, or heat/ac goes out. Impacts to infrastructure: 
cold can burst pipes, tax electrical systems.  

Discussion: What impacts do they see from extreme heat or cold?  

Ingham: The extreme temperatures trigger ads about cooling or warming shelters. For their region, 
a lot of it has gone through the City of Lansing 211. They will promote it if it comes into play. There 
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are shelters across the county, primarily in Lansing. A lot of them are for the region. Meier will make 
a store available, or the library will be open for people to come in and cool off. It isn't orchestrated, 
but a lot of entities will open their doors to come in out of the extreme temperatures. There isn't a 
shelter run by the ARC, but they will put out a message encouraging people to go to the mall. 

Clinton: There are impacts on people with exposure inside or out, and on infrastructure. Watertown 
Township Town Hall was turned into a cooling station in 2018. The extreme heat went on for three 
weeks – two full weeks of 90+ degrees. They have a large population of elderly people who are 
particularly vulnerable. There wasn’t a lot of traffic in the town hall. It was usually the same 5-6 
seniors who lived close by and appreciated it.  

DeWitt Charter Township opens the high school for extreme heat/cold when the power is out. 

Eaton: They have a plan in place with Ingham and Clinton for heating and cooling centers for the 
general public if the power goes out. They coordinate with the 211 system, they advertise via social 
media, the news, etc. Those steps are typically taken during power outages. Last year, they had 
temperatures at -30, and they closed governmental offices in all three counties. Typically, if there is 
extreme cold, they advertise how to mitigate damage to their homes. Basic common-sense things. 
The City of Eaton Rapids has an electric utility. They did have one occurrence a few years back.  They 
never had to do rolling blackouts, but it was discussed. They have the infrastructure to do it. There is 
a plan in place to do that if necessary. The bulk of electricity is purchased through collaborative 
communities. 

 

► Flood 

There have been nine disaster declarations for flood since 1965. NCEI reports 13 flood events for the 
Tri-County region. This is river flooding incidents. Lots of opportunity for riverine flooding.  

Discussion: There are a lot of incidents of flash flooding that cause damage. Is that a huge 
problem? 

Eaton: Flood is always an issue in Eaton Rapids in the springs when ice melts; there are two areas 
inside the city and in a residential area where there are issues, but they have had no major floods in 
30 years. There was some flooding in 2019 in the City of Eaton Rapids; they lost a large pump they 
were using and had to purchase a new one. Some roads washed out; some culverts due to heavy 
rains. No declaration, but some SBA loans. But it was not considered a major flood. 

Clinton: Phil doesn’t know if he would call it flash flooding, but the quicker floods are faster and of 
longer duration. They stayed away from building in the floodplains along the rivers. Jennifer Tubbs 
said they had their fair share in Watertown from the Looking Glass River. 

Discussion: What mitigation activities have they implemented?  

Eaton: They did sandbagging one year. They left sandbags in place with permission of the property 
owner. That has been somewhat effective. In Alva, Indian Creek was getting ready to overflow but 
sandbagging prevented it. Rod encouraged them to do some mitigation, but they just left the 
sandbags in place. The bags break down and evolve into a natural berm, not causing any issues. 

Discussion: Have they had major floods? Were they equal? Did they occur in the same area? 

Ingham: A current road project includes raising the road to mitigate against flooding that results in 
detours. No one has ever died from it. That is still a major flooding incident, because they are still 
lifting a road. It is an area of draining issues but is also adjacent to the river. Flooding is the major 
thing that affects Meridian Township, and it is going to get worse. It is the nature of development in 
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the future. Areas for development are next to wetlands or floodplains. An area in their township last 
year has snow melt and rain, is adjacent to wetlands, and a lot of people reported flooding in their 
basements. 

Clinton: Not a lot of cross culverts or bridges washing out. Just more overtopping roads and closing 
roads to traffic. In regard to Brown Lake, if there were a river rise around Looking Glass River, the 
lake houses would be vulnerable, and the Victoria Dam are their two concerns. 

What do they think is a major flood? Across the county, are there areas they are more concerned 
about than others? Are there areas they are raising to mitigate against it? 

Ingham: In Meridian township, they are having developers include mitigation projects in their plans. 
Five detention basins in a 25-inch storm pipe. On a site by site, having to get more mitigation 
techniques involved. 

Kyle explained the importance of the National Flood Insurance program to communities and to 
individual flood insurance rates. 

  

► Severe Weather 

For the purposes of this hazard mitigation plan, we incorporated fog, hail, and lighting under severe 
weather.  

Lightning—no lightning strikes recorded. 

Discussion: Dense fog – one dense fog event that had no impact.  

Eaton: Traffic is a huge issue, with the freeway going through the county. There was a 1996 vehicle 
crash in Ingham County in dense fog. They had two fatalities. 

Discussion: Lightning – The NCEI is notorious for not recording lightning strikes? Is there anything 
not recorded that we should know about?  

Eaton: In the late 90s, they had a lightning strike at a county park that hit the water at Fox Park; the 
strike crawled up the beach and struck 11 people. It made national news. 

Discussion: Hail: 166 is a lot of events. Any specific hailstorms we should note?  

Ingham: About two years ago, a large hailstorm came through that hit a lot of roofs; some siding was 
damaged. 

Eaton: Sometime between 2013 and 2018, there was a massive swath of hail that moved from the 
south to the northeast; a series of homes across a huge area that looked as if someone had fired a 
shotgun at them. The siding had to be replaced on so many of them. Rod had to do damage 
assessment and had never seen anything like it. There was some substantial crop damage as a result 
of that -- fields and fields of soybeans. 

 

► Severe Wind 

There were 295 severe wind events across the region reported by the NCEI. The Tri-County region is 
in an area with the potential of 250 mph winds even though winds are not expected to reach that 
speed. 

Discussion: Are there any notable incidents we should cover? 
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Ingham: Becky Elliott referred to Windstorm Wednesday. The entire state was under an advisory. All 
resources were being used. Many fires started and then spread because of the wind, including one 
in Ingham County. Doesn’t remember the date. 

Eaton: Two in 2004. They had a straight-line wind that took the rook off Maple Valley High School. 
Last year, they had 70 mph straight line winds that took the roof off a structure and toppled a barn. 
In 2015, they had a straight-line wind that took down significant trees, shifted a house off its 
foundation, destroyed a barn, and caused a loss of power. It was a significant event. One in Grand 
Ledge 10 years ago took down several trees within the city. FEMA did damage assessment because 
they were historic trees. 

Discussion: What about the Delhi Township fire? 

Ingham: A landscaping facility with lots of mulch on the west side of the road -- the wind carried the 
fire and it jumped into their township. They tried to find crews, mutual aid to help combat the fire. 
This was part of “Windstorm Wednesday.” Their whole area was taxed. Everyone was out on calls. 
They couldn't respond to requests for mutual aid. It was horrible. They had to get bulldozers to stir 
up the mulch to put out the fires. Taxed resources in every jurisdiction. Transformers were blowing. 

 

► Tornado 

Tornado risk exists across the Tri-County Region. NCEI reports 57 tornado events between 1970 and 
2020 in the region. 

Discussion: In 2003, an EF3 hit Potterville. There were no fatalities; 5-12 houses were destroyed, 
many homes damaged. A tornado a few years later in Delta Township had one fatality. Between 
Bellville and Olivet a few years ago, and EF1 was filmed by a weather spotter. Rod filmed one a year 
or two ago. In the late 90's, early 200, one in Delta Township took down the power plant and leveled 
a store. 

Discussion: Are there any existing mitigation measures? Sirens? Community shelters? 

Ingham: In Delhi Township, they have tornado drills on the first Saturday of each month. Some 
people in the county can't hear the sirens. They are looking into why. Perhaps because of dense 
vegetation. 

Eaton: There are a number of sirens around the county The latest advancement is that many of 
those are activated through central dispatch. Social media platforms, RAVE alert system. Many other 
systems are used to provide watches and warnings to the public. It is a more layered approach. 

Clinton: Chief DeKorte noted there are two major trailer parks; both have basements, but he doesn’t 
know if they are open to residents during tornados. Riley has a nice space that could be 
operationalized for access. 

Discussion: Are there any other notification methods or warning mechanisms? 

Ingham: Cell phones; Everbridge, which is subscription-based, but not everyone is signed up. How 
they send the notification determines the ability to receive it. They also use TV platforms. During the 
tornado drill in the State of Michigan, they try to put it on their social media; there are different 
apps and sources available for people to get warnings. 

Clinton: Jennifer Tubbs noted there is no outdoor county-wide warning system that covers the 
bottom three townships. She doesn’t know of any outdoor warning system. Kristie says there is an 
outdoor warning that doesn’t hit everyone. They use NOAA alerts. Those are the main methods.   
None of the rural townships have access to an outdoor warning system. 
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Discussion: Are there outdoor community shelters? Safe rooms? 

Ingham: A lot of the schools have some level of that incorporated into them, but they don't know if 
that is their specific purpose. Township halls have lower levels where people can go. The cities have 
many kinds of buildings, but not a lot of shelters exist in buildings for government-run entities due 
to liability issues. Many mobile home park people come to the township for shelter, but they are not 
a certified shelter. If people come, they won't turn them away, but they don't provide mass shelters 
due to the liability. They instead try to educate the people of their responsibility to shelter 
themselves. 

Do the owners of the trailer parks have a sheltering area? 

Ingham: Some do. They have a few in the area that do have some sort of shelter, but it's not big 
enough to hold everyone in the park. They try to educate people in trailer parks that they need to 
have a plan that includes some place to go. 

 

► Wildfire 

Kyle discussed the wildland-urban interface where wildland and urban areas meet and increase the 
risk of wildfire. No federal disaster emergency declarations for fire are recorded. Kyle discussed the 
Michigan State Plan which notes one average large-scale fire per year in the state (further north). 
There is no history of large-scale fires in the region. 

Discussion: Is wildfire something they deal with a lot? 

Ingham: Last spring, they had a good stretch of brush fires that kept taking off. One fire was 
responded to by 33 fire departments. Meridian Township had one. The fire departments did a great 
job catching them before the wind was able to do much with them. The Leslie fire did not occur in 
the urban-wildland interface, nor the White Oak Township fire. The Meridian Township fire may 
have. 

Eaton: No. Rod hasn't seen a wildfire since 1987. They get grass fires, but no wildfires in Eaton 
County. 

What started the Ingham County fires? 

In Leslie, someone was burning stuff on a tree removing day. It went into a bunch of railroad ties. 
There were two small ones in Meridian Township, one was transformer related. Not sure about the 
second one. They don't know what started the one in White Oak Township. 

Discussion: Do the communities do any kind of mitigation? Brush clearing, removing dead trees? 

Ingham: The road commission takes out dead trees; more to mitigate against travel obstruction than 
fires. Burn bans is the only mitigation action Bob knows about.  

Eaton: There were some tree-cutting efforts a while back around power lines. The state mows along 
the highways. Those are more to prevent a wildfire. 

Discussion: Does every community have the ability to establish a burn ban? 

Ingham: Yes, initiated by the fire chiefs that serve the respective areas. 

Are there any specific areas of the county that they are especially worried about for wildfire? 

Ingham: Probably not, unless they are in a dry spell. 
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Clinton: Chief DeKorte noted one area called the Pine, a subdivision with large pine trees. They 
cannot have open burning, burning leaves in the fall, etc. Nicole noted the Consumers Energy 
Training place; if a brushfire reached that, it could be very bad. 

Discussion: Are there significant wildfires we are missing? 

Clinton: Nicole said they do have an issue with brushfires and the ability to respond quickly. They 
could use another well for the fire trucks to fill up. They have had several homes burn down in the 
last 5-6 years. Those are electrical fires; not necessarily connected to the urban wildland interface. 

 

► Severe Winter Storm 

Severe Winter Storm includes blizzards, ice storms, sleet, and freezing rain. NCEI reports 167 severe 
winter events between 1970 and 2020. They are having large-scale winter storms with major impact 
resulting in multiple Disaster Declarations. 

Discussion: If the county is faced with severe weather, is there anything specific they do prior to 
severe winter if they think it will be bad? How long do the impacts last? 

Ingham: It depends on the storm. They will send out messaging through Everbridge to those who 
have subscribed. Those who haven't won't get it. Social media. Various entities will beef up 
manpower supplies for roads where they can, establish their schedule. Usually, the impacts last a 
day or two. If there is wind blowing and drifting snow, that might change it. Could last up to a week. 

Discussion: Are there any significant storms we should note? 

Eaton: Every year, they get one good snowstorm that shuts things down for a day or two. Some 
remember the big snowstorm of 1967, the 1983 ice storm, the 1978 huge blizzard. Every 4-5 years, 
there is a really big one. Things shut down for a few days, and life goes on. In 2013, there was a huge 
snow/ice storm that shut down the city (per Susan). The City of Lansing took a lot of heat. The 
director of the power company took a vacation in the middle of it. 

Clinton: In 2013, there was a significant ice storm that took out power for a long time, cold during 
the holiday season. It was a historical event that should be included. 

Discussion: Are the impacts the usual suspects? Power lines, road closings, warming shelters 
opened, etc.? 

Clinton: Ice jams; there were some concerns last week. Rain and snow melted, resulting in ice jams. 
Ice jams are also a flood risk. 

 

Additional Comments  

Eaton County: Larry noted a significant mitigation project in the City of Grand Eaton. The City got a $3 
million grant to redo the sea wall because the park floods every year in the spring; the wall was 
replaced, they got a new walkway, new bridges. The project is nearly finished. They will have a soft 
grand opening at the end of May, with the Grand Opening in June. The project is 98% complete. A great 
example of a mitigation project that will have a significant impact on flood risk. 

Clinton County: Ken Mitchell noted they are fortunate to have a strong EOC. They have a system in place 
where the sheriff’s office is watching, sends out a message to the EOC board with a heads up. They do 
the same with severe weather. The EOC meets with the weather service. They have a heads up, a plan, 
so they are not caught unaware. When something happens, they have their roles, contingency plans, 
etc. 
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The draft HIRA will be submitted to the Tri-County region planning team by March 4, 2022. 
Information from this summary will be incorporated into it. There will be a two-week comment 
period and an opportunity to respond online.   

Hazard Mitigation Strategy 

► Hazard Mitigation Goals 

The 2015 plan had a list of goals that Kyle went over. New goals were proposed to the group:  

1. Reduce risk of hazards to life and property 

2. Protect critical infrastructure and essential facilities 

3. Build community and public resiliency 

Attendees from the Ingham, Clinton and Eaton meetings were presented these goals; all approved 
them as the plan goals for the 2022 update. 

► 2015 Mitigation Strategy Update 

Clinton, Eaton and Ingham counties came together in 2015 to develop a hazard mitigation strategy.  
The strategy included defined mitigation actions that buy down some aspects of the risks identified 
in the HIRA.  For the 2022 plan update, FEMA requires an accounting of progress on those mitigation 
strategies.  Tidal Basin will work directly with the counties to identify this progress, including what 
actions have been completed, whether any need to be removed, and what actions need to be 
included in the 2022 plan update. 

► 2022 Mitigation Strategy Development 

At the final meeting for the planning process, the counties and communities will identify new hazard 
mitigation actions that can be added to the hazard mitigation strategy.  These actions will be 
focused on buying down the risks associated with the hazards identified and assessed in the HIRA.  
As a reminder, each community that is considered a participating jurisdiction will need to add at 
least one new hazard mitigation action to the strategy, and the plan will need to include one 
mitigation action per hazard in the HIRA. 

 

Project Timeline 

The third set of meetings in the planning process are targeted for the week of April 18th. Invitations to 
those meetings will be sent soon. 

 

Next Steps 

The draft HIRA has been released with this meeting summary.  Planning team members are asked to 
provide any comments on the HIRA by March 18th, 2022.   

The HIRA can be located here. 

Comments can be submitted here. 
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Attachment 1:  Meeting Attendance 

Ingham County 

Attending: 

# Last 
Name First Name Organization Contact 

1.  Boerkoel Robert Ingham County rboerkoel@ingham.org  

2.  Carson Dawn East Lansing Fire 
Department dcarson@cityofesatlansing.com  

3.  Dale Rob Ingham County  rdale@ingham.org  

4.  Elliott Becky Delhi Township becky.elliott@delhitownshipmi.gov  

5.  Gray Jacob Tidal Basin jgray@tidalbasin.rphc.com  

6.  Hart Dorothy Locke Township  locketwpsupervisor@tds.net  

7.  Henry Jessica Tidal Basin jhenry@tidalbasin.rphc.com  

8.  Karsjen Kyle Tidal Basin kkarsjen@tidalbasin.rphc.com  

9.  Kline Crystal Tidal Basin ckline@tidalbasin.rphc.com  

10.  Rewerts Jeff City of Mason jeffr@mason.mi.us  

11.  Shorkey Brian Meridian Township shorkey@meridian.mi.us 
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mailto:jeffr@mason.mi.us
mailto:shorkey@meridian.mi.us


 

 

Eaton County 

Attending: 

# Last Name First Name Organization Contact 

1.  Doak Alannah Delta Township adoak@deltami.gov  

2.  Henry Jessica Tidal Basin jhenry@tidalbasin.rphc.com  

3.  Karsjen Kyle Tidal Basin kkarsjen@tidalbasin.rphc.com  

4.  Kline Crystal Tidal Basin ckline@tidalbasin.rphc.com  

5.  LaPere Erin City of Charlotte elapere@charlottemi.org  

6.  Montenegro Susan City of Eaton Rapids smontenegro@cityofeatonrapids.com  

7.  Sadler Rod Eaton County RSadler@eatoncounty.org  

8.  Slucter Kern Gannon Group  

9.  Weeks Larry City of Eaton Rapids 
Police Department lweeks@cityofeatonrapids.com  
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Clinton County 

Attending: 

# Last Name First Name Organization Contact 

10.  Brokob Carolyn 
Watertown Charter 
Township 

cbrokob@watertownmi.gov  

11.  Campbell Todd Clinton County campbellt@clinton-county.org  

12.  Cramton Adam DeWitt Charter Township acramton@dewitttwp.org  

13.  DeKorte Dave 
DeWitt Charter Township 
Fire 

ddekorte@dewitttwp.org  

14.  Fickes Nicole Victor Township  

15.  Gray Jacob Tidal Basin jgray@tidalbasin.rphc.com  

16.  Haviland Joel  Clinton County  havilandj@clinton-county.org  

17.  Hanses Phil Clinton County hansesp@clinton-county.org  

18.  Helms Kristie Clinton County helmsk@clinton-county.org  

19.  Henry Jessica Tidal Basin jhenry@tidalbasin.rphc.com  

20.  Karsjen Kyle Tidal Basin kkarsjen@tidalbasin.rphc.com  

21.  Kline Crystal Tidal Basin ckline@tidalbasin.rphc.com  

22.  Mitchell Ken  Clinton County Board of 
Commissioners 

 

23.  Piontek Ty 
Clinton Area Transit 
System 

piontekt@clintontransit.com  

B-39

mailto:cbrokob@watertownmi.gov
mailto:campbellt@clinton-county.org
mailto:acramton@dewitttwp.org
mailto:ddekorte@dewitttwp.org
mailto:jgray@tidalbasin.rphc.com
mailto:havilandj@clinton-county.org
mailto:hansesp@clinton-county.org
mailto:helmsk@clinton-county.org
mailto:jhenry@tidalbasin.rphc.com
mailto:kkarsjen@tidalbasin.rphc.com
mailto:ckline@tidalbasin.rphc.com
mailto:piontekt@clintontransit.com


# Last Name First Name Organization Contact 

24.  Potts Don   

25.  Powell  Lisa Riley Township rileytownship@aol.com  

26.  Steffen Doug 
Clinton County Road 
Commission 

 

27.  Thornton Kyle 
Clinton County Parks and 
Green Space 

thorntonk@clinton-county.org  

28.  Tubbs Jennifer Watertown Township jtubbs@watertowntownshipmi.gov  

29.  Wooten Rob Clinton County wootenr@clinton-county.org  

30.   Elizabeth Olive Township 517-275-0006 
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Kyle Karsjen

From: Kyle Karsjen
Sent: Friday, March 4, 2022 3:16 PM
To: Kyle Karsjen
Subject: Tri-County Hazard Mitigation Plan - Meeting #2 Summary and Draft HIRA for Review
Attachments: Tri-County HMP Update - Meeting 2 Summary.pdf

Clinton, Eaton and Ingham County Planning Teams,  
 
Thank you for attending last week’s meeting for the update of the Tri‐County Hazard Mitigation Plan.  A summary of the 
meetings is attached to this email. 
 
As we talked about during our meeting last week, the first draft of the Hazard Identification and Risk Assessment (HIRA) 
for the Tri‐County Hazard Mitigation Plan is completed and is available for your review and comment.  Thank you for 
your contributions to this document during our meeting discussions. 
 

 The draft HIRA can be found here.   

 Please return any comments through the feedback form, which can be found here. 

Comments will be accepted through Friday, March 18th, 2022. 
 
In April, we will have our third and final round of county meetings to finish out the planning process.  Invitations and 
meeting information will be sent for those meetings soon.  At the third meeting, we will identify hazard mitigation 
actions to reduce risk from the hazards identified in the HIRA. 
 
If you have any questions, please respond to this email or ask your county emergency management office. 
 
Thank you, and have a great weekend. 
 
Kyle 
 
 
Kyle Karsjen 
Senior Emergency Preparedness Specialist 
Tidal Basin Group  
P: 515.460.4711  
kkarsjen@tidalbasin.rphc.com  
www.tidalbasingroup.com  
  
A Rising Phoenix Holdings Company  
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Kyle Karsjen

Subject: Tri-County Hazard Mitigation Plan - Mitigation Strategy Meeting (Clinton County)
Location: Microsoft Teams Meeting

Start: Tue 4/19/2022 12:00 PM
End: Tue 4/19/2022 2:00 PM
Show Time As: Tentative

Recurrence: (none)

Meeting Status: Not yet responded

Organizer: Kyle Karsjen
Required Attendees:Crystal Kline; Jessica Henry; Jacob Gray; Ashlee Delventhal; Helms, Tom; Helms, Kristie; 

wootenr@clinton-county.org; thorntonk@clinton-county.org; ddekorte@dewitttwp.org; 
hansesp@clinton-county.org; steffend@ccrc-roads.com; piontekt@clintontransit.com; 
campbellt@clinton-county.org; kmitchellcc@gmail.com; rileyd@clinton-county.org; Timothy Morin; 
Sandra June

Optional Attendees:Haviland, Joel; Adam Cramton; Mail Service; Longnecker, Craig; Westphalia Township

My name is Kyle Karsjen; I work with a consulting firm called Tidal Basin.  Our firm has been contracted with Ingham, 
Eaton and Clinton counties to update the Tri‐County Hazard Mitigation Plan. The plan’s approval from FEMA expired in 
2020; an expired hazard mitigation plan reduces opportunities for jurisdictions to receive federal funding for disaster 
recovery and mitigation. 
 
You are invited to the second and final meeting of the plan update process.  During this meeting, we will: 

 Discuss hazards and potential impacts; 

 Discuss potential hazard mitigation actions to buy down risks identified in the hazard identification and risk 
assessment. 

 
The meeting will be held April 19th, 2022 over Microsoft Teams from 1:00 PM ‐ 3:00 PM ET; the sign‐in information is 
below.  If you are unable to attend but still wish for your community to be represented, please designate an alternate 
attendee.  Please join the meeting a few minutes early to make sure you can access it. 
 
The hazard mitigation plan focuses on building resilience and mitigating impacts from the natural hazards facing the 
county, including tornadoes, drought, severe winter weather, severe summer weather, severe summer weather, 
flooding, wildfire, winds and drought.  When completed, the plan will result in a better understanding of jurisdictional 
capabilities, potential hazard impacts, and result in an updated strategy to reduce impacts and risks.   
 
Please let me know if you have any questions. 
 
 
Agenda 

 Welcome and Introductions 

 Recap of Hazards and Risks 

 Mitigation vs. Response 

 Identification of Mitigation Actions 

 Plan Implementation and Maintenance 

 Follow‐up 
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 Questions and Close  

 
________________________________________________________________________________  

Microsoft Teams meeting  

Join on your computer or mobile app  
Click here to join the meeting  

Or call in (audio only)  
+1 914-294-5479,,867910083#   United States, Yonkers  
Phone Conference ID: 867 910 083#  
Find a local number | Reset PIN  

Learn More | Meeting options  

________________________________________________________________________________  
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Tri-County Hazard Mitigation Plan Update – Mitigation Action Worksheet 

Mitigation Action Name 
 
What Hazards does the Mitigation Action Address? 

� Dam Failure 
� Drought 
� Extreme Temperatures 
� Flood 
� Severe Weather (including fog, lightning and hail) 
� Severe Wind  
� Tornado 
� Wildfire 
� Severe Winter Weather (including ice, sleet and snowstorm) 

Issue/Background 
 
 
Mitigation Action Summary 
 
 
Community (If Applicable) County 
  
Agency or Agencies Responsible for Implementation 
 
 
 
Estimated Cost Potential Funding Sources 

� Less than $10,000 
� Less than $100,000 
� Less than $500,000 
� Less than $1,000,000 
� Greater than $1,000,000 

� BRIC Funding 
� HMGP Funding  
� FMA Funding 
� Local Funding  
� Private Funding 
� State Funding  

Timeline Name and Contact Information of Person who 
Completed Worksheet 

� 2022 
� 2023 
� 2024 
� 2025 
� 2026 
� 2027 
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Mitigation Action Name 
Replace temporary floodwall protecting water treatment plant in Rivertown with permanent, concrete 
structure. 
 
What Hazards does the Mitigation Action Address?  (Select All That Apply) 

� Dam Failure 
� Drought 
� Extreme Temperatures 
� Flood 
� Severe Weather (including fog, lightning and hail) 
� Severe Wind  
� Tornado 
� Wildfire 
� Severe Winter Weather (including ice, sleet and snowstorm) 

Issue/Background (What is the Strategy Trying to Address?) 
The water treatment plant in Rivertown is at risk from floodwaters rising from the Kansas River.  Flooding 
events in 2005, 2007 and 2012 spurred the plan to erect a sandbag wall in 2013.  This sandbag wall prevented 
damage in from waters in 2015 and 2016.  The sandbag wall is currently deteriorating and needs to be replaced. 
 
Mitigation Action Summary (What does the Strategy do?) 
 
The mitigation action removes the deteriorating sandbag wall and replaces it with a permanent, concrete wall 
solution. 
 
Community (If Applicable) County 
Rivertown Kansas County 
Local Agency or Agencies Responsible for Implementation? 

• Kansas County Public Works 
• Rivertown Water Treatment Plant 

 
Estimated Cost Potential Funding Sources 

� Less than $10,000 
� Less than $100,000 
� Less than $500,000 
� Less than $1,000,000 
� Greater than $1,000,000 

� BRIC Funding 
� HMGP Funding  
� FMA Funding 
� Local Funding  
� Private Funding 
� State Funding 
� Other:  ______________________ 

  
Anticipated Completion Timeline Name and Contact Information of Person who 

Completed Worksheet 
� 2022 
� 2023 
� 2024 
� 2025 
� 2026 
� 2027 

Joe Mitigator 
555-555-5555 
jmitigator@watertreatment.gov 
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Kyle Karsjen

Subject: Tri-County Hazard Mitigation Plan - Strategy Update Meeting (Eaton County)
Location: Microsoft Teams Meeting

Start: Wed 4/20/2022 12:00 PM
End: Wed 4/20/2022 2:00 PM
Show Time As: Tentative

Recurrence: (none)

Meeting Status: Not yet responded

Organizer: Kyle Karsjen
Required Attendees:Jacob Gray; Jessica Henry; Crystal Kline; Ashlee Delventhal; Rodney Sadler; Ryan Wilkinson; Greg 

Ginebaugh; adesentz@cityofeatonrapids.com; asmith@cityofgrandledge.com; 
manager@pottervillemi.org; mayor@cityofolivet.org; elapere@charlottemi.org; 
manager@bellevuemi.net; dimondalemanager@gmail.com; pkepitis@hotmail.com; 
jackiespotts@att.net; shellythekid@yahoo.com; president@vermontville-mi.gov; 
chasedonald@att.net; Benton_twp_super@aol.com; Debbiegranger30@gmail.com; 
supervisor@carmeltownship.org; becky.elliott@delitownshipmi.gov; supervisorertwp@acd.net; 
supervisor@eatontownship.com; supervisor@hamlintownshipmi.com; brettramey@att.net; 
dfcooley@oneidatownship.org; dekpitis@hotmail.com; duitssm@yahoo.com; Jowens7540
@yahoo.com; waltontwpsupervisor@gmail.com; supervisor@windsortownship.com; 
dkepitis@hotmail.com; Roger McNutt; Larry Weeks

My name is Kyle Karsjen; I work with a consulting firm called Tidal Basin.  Our firm has been contracted with Ingham, 
Eaton and Clinton counties to update the Tri‐County Hazard Mitigation Plan. The plan’s approval from FEMA expired in 
2020; an expired hazard mitigation plan reduces opportunities for jurisdictions to receive federal funding for disaster 
recovery and mitigation. 
 
You are invited to the third and final meeting of the plan update process.  During this meeting, we will: 

 Discuss hazards and potential impacts; 

 Discuss potential hazard mitigation actions to buy down risks identified in the hazard identification and risk 
assessment. 

 
The meeting will be held April 20th, 2022 over Microsoft Teams from 1:00 PM ‐ 3:00 PM ET; the sign‐in information is 
below.  If you are unable to attend but still wish for your community to be represented, please designate an alternate 
attendee.  Please join the meeting a few minutes early to make sure you can access it. 
 
The hazard mitigation plan focuses on building resilience and mitigating impacts from the natural hazards facing the 
county, including tornadoes, drought, severe winter weather, severe summer weather, severe summer weather, 
flooding, wildfire, winds and drought.  When completed, the plan will result in a better understanding of jurisdictional 
capabilities, potential hazard impacts, and result in an updated strategy to reduce impacts and risks.   
 
Please let me know if you have any questions. 
 
 
Agenda 

 Welcome and Introductions 
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 Recap of Hazards and Risks 

 Mitigation vs. Response 

 Identification of Mitigation Actions 

 Plan Implementation and Maintenance 

 Follow‐up 

 Questions and Close  

 
________________________________________________________________________________  

Microsoft Teams meeting  

Join on your computer or mobile app  
Click here to join the meeting  

Or call in (audio only)  
+1 914-294-5479,,173848478#   United States, Yonkers  
Phone Conference ID: 173 848 478#  
Find a local number | Reset PIN  

Learn More | Meeting options  

________________________________________________________________________________  
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Kyle Karsjen

Subject: Tri-County Hazard Mitigation Plan - Mitigation Strategy Meeting (Ingham County)
Location: Microsoft Teams Meeting

Start: Tue 4/19/2022 9:00 AM
End: Tue 4/19/2022 11:00 AM
Show Time As: Tentative

Recurrence: (none)

Meeting Status: Not yet responded

Organizer: Kyle Karsjen
Required Attendees:Jessica Henry; Jacob Gray; Ashlee Delventhal; Crystal Kline; Rob Dale; Robert Boerkoel; Becky Elliott; 

hamel@meridian.mi.us; kerrym@mason.mi.us; dcarson@cityofeastlansing.com; 
pmenser@cityofeastlansing.com; dhayes@lansingtownship.org; deborahs@mason.mi.us; 
manager@cityofleslie.org; alaiedon@alaiedontwp.com; larrys@aureliustwp.org; 
gulrey@bunkerhilltownship.org; supervisor@inghamtownship.com; locketwpsupervisor@tds.net; 
supervisor@onondagatownship.org; twpclerk@wowway.biz; clerk@vosmi.org; 
supervisor@vevaytownship.org; bloomquistw@williamstowntownship.com; manager@williamston-
mi.us; becky.elliott@delhitownshipmi.gov; 517-268-3001; 517-853-4576; supervisor@leroytownship-
mi.gov; Michael Olson; Jeff Rewerts; Berg, Scott

My name is Kyle Karsjen; I work with a consulting firm called Tidal Basin.  Our firm has been contracted with Ingham, 
Eaton and Clinton counties to update the Tri‐County Hazard Mitigation Plan. The plan’s approval from FEMA expired in 
2020; an expired hazard mitigation plan reduces opportunities for jurisdictions to receive federal funding for disaster 
recovery and mitigation. 
 
You are invited to the third and final meeting of the plan update process.  During this meeting, we will: 

 Discuss hazards and potential impacts; 

 Discuss potential hazard mitigation actions to buy down risks identified in the hazard identification and risk 
assessment. 

 
The meeting will be held April 19th, 2022 over Microsoft Teams from 10:00 AM ‐ 12:00 PM ET; the sign‐in information is 
below.  If you are unable to attend but still wish for your community to be represented, please designate an alternate 
attendee.  Please join the meeting a few minutes early to make sure you can access it. 
 
The hazard mitigation plan focuses on building resilience and mitigating impacts from the natural hazards facing the 
county, including tornadoes, drought, severe winter weather, severe summer weather, severe summer weather, 
flooding, wildfire, winds and drought.  When completed, the plan will result in a better understanding of jurisdictional 
capabilities, potential hazard impacts, and result in an updated strategy to reduce impacts and risks.   
 
Please let me know if you have any questions. 
 
 
Agenda 

 Welcome and Introductions 

 Recap of Hazards and Risks 

 Mitigation vs. Response 
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 Identification of Mitigation Actions 

 Plan Implementation and Maintenance 

 Follow‐up 

 Questions and Close  

 
________________________________________________________________________________  

Microsoft Teams meeting  

Join on your computer or mobile app  
Click here to join the meeting  

Or call in (audio only)  
+1 914-294-5479,,695277213#   United States, Yonkers  
Phone Conference ID: 695 277 213#  
Find a local number | Reset PIN  

Learn More | Meeting options  

________________________________________________________________________________  
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On April 19 and 20, 2022, the Planning Teams for the Tri-County Hazard Mitigation Plan 
Update held Planning Meeting #3. The process was divided into three separate 
meetings, one per county: 
 

► Ingham County, April 19, 10:00 a.m. ET 
► Clinton County, April 19, 1:00 p.m. ET 
► Eaton County, April 20, 1:00 p.m. ET 

 
The following is a summary of the information covered during the three meetings since the same 
material was covered during each session.  

Facilitator Kyle Karsjen welcomed the group, introduced the Tidal Basin team, and asked for 
introductions from attendees. Kyle asked everyone to sign in via chat with their name, organization, and 
contact info for tracking purposes. 

Process Recap 

The attendees reviewed the hazard mitigation planning process the counties have undertaken so far. 
Ingham, Clinton and Eaton counties are currently going through the process of updating the 2015 Tri- 
County Hazard Mitigation Plan. 

► What is hazard mitigation? The group reviewed the emergency management 
cycle and explained hazard mitigation; what it is, examples of hazard mitigation, 
and how mitigation happens before and after a disaster occurs. Any sustained 
action taken to reduce or eliminate the long-term risk to life and property from 
hazard events. Hazard mitigation breaks the cycle of damage and repair in 
hazardous areas. 

► Why is hazard mitigation important? A plan provides an understanding of risks 
and capabilities in a community. Participating in an approved hazard mitigation 
plan also ensures eligibility for different hazard mitigation funding sources, 
including the Building Resilient Infrastructure and Communities (BRIC) 
program, the Flood Mitigation Assistance (FMA) program, and the Hazard 
Mitigation Grant Program (HMGP). 

► This is the third meeting of a three-step process.  The first meeting focused on 
kicking off the process, discussing requirements and discussing capabilities 
assessment.  The second meeting contained an overview presentation of the 
draft Hazard Analysis and Risk Assessment.   

 
Hazard Mitigation Strategy 
Attendees reviewed the requirements for the hazard mitigation strategy in the plan update. Each 

 
 
 
 

 

Tri-County Hazard Mitigation Plan Update 

Planning Meeting #3 
April 19 and 20, 2022  

Microsoft Team Video Conference 
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jurisdiction that provided a Capabilities Assessment is asked to provide or sign on to at least one hazard 
mitigation action in the plan update to be considered a “participating jurisdiction.”  The following 
communities provided assessments.  
 

Clinton Eaton Ingham 
Clinton County Eaton County Ingham County 
DeWitt Charter Township Village of Bellevue Meridian Township 
Victor Township Brookfield Township East Lansing 
Riley Township Delta Township Ingham Township 
Olive Township Hamlin Township Locke Township 
Dallas Township Oneida Township Williamstown Township 
Watertown Charter Township Windsor Township Delhi Township 

 
Hazard Assessed 
The following hazards were assessed during the hazard analysis and risk assessment: 

► Dam Failure 

► Drought 

► Extreme Temperatures 

► Flood 

► Severe Weather 

► Severe Wind 

► Severe Winter Weather  

► Tornado 

► Wildfire 
 
The hazard mitigation plan must include at least one new or continuing hazard mitigation action for 
each hazard assessed in the plan.   
 
Potential Hazard Mitigation Actions 
The group reviewed potential hazard mitigation actions for each hazard assessed in the plan, including a 
range of options, recommended actions, and actions identified by the counties and communities 
themselves.  A table of hazard mitigation actions approved for inclusion in Tri-County Hazard Mitigation 
Plan Update are included as attachments to this summary. 
 
Additional Hazard Mitigation Actions 
Communities are encouraged to submit additional hazard mitigation strategies, as appropriate.  It is 
recommended that communities review current projects the community may be undertaking that tie to 
hazard mitigation, and to make sure that those are included.  
 
Should you or your community have an idea for an additional hazard mitigation action for inclusion into 
the 2022 strategy, please email kkarsjen@tidalbasin.rphc.com by May 6th, 2022.  
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Implementation and Maintenance 
FEMA requires an implementation and maintenance schedule over the 5-year life cycle of the plan.  The 
implementation and maintenance schedule will include the following items: 

► The plan will be reviewed annually 

► Hazard incidents and changes in capability will be tracked 

► Updates will be provided on the status of hazard mitigation actions 

► The plan will be reviewed and updated in full every 5 years 
 
Next Steps 
Submit additional mitigation actions      May 6, 2022 
Committee review of full plan draft      Late May 2022 
Public review of full plan draft       Late May 2022 
Submit full plan to State of Michigan for review     June 2022* 
Submit full plan to FEMA for review and approval    August 2022* 
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Attendance Roster – Clinton County  
Name Position Jurisdiction 

Bahorski, Alex Planner DeWitt Charter Township 
Brokob, Carolyn Clerk Watertown Charter Township 
Campbell, Todd Deputy County Administrator Clinton County 
Cramton, Adam Clerk DeWitt Charter Township 
Hanses, Phil Drain Commissioner Clinton County 
Haviland, Joel Building Official, Zoning and Soil 

Erosion Administrator 
Clinton County 

Helms, Kristie IMAT Clinton County 
Helms, Tom Emergency Manager Clinton County 
Mitchell, Ken County Commissioner Clinton County 
Piontek, Ty Operations Manager Clinton Area Transit System 
Gray, Jacob Consultant Tidal Basin 
Henry, Jessica Consultant Tidal Basin 
Karsjen, Kyle Consultant Tidal Basin 
Kline, Crystal Consultant Tidal Basin 

 
Attendance Roster – Eaton County  

Name Position Jurisdiction 
LaPere, Erin City Manager City of Charlotte 
Montenegro City Manager City of Eaton Rapids 
Roberts, Nicole Village Manager Bellevue 
Sadler, Rod Regional Planner Eaton County 
Smith, Adam City Administrator Grand Ledge 
Gray, Jacob Consultant Tidal Basin 
Henry, Jessica Consultant Tidal Basin 
Karsjen, Kyle Consultant Tidal Basin 
Kline, Crystal Consultant Tidal Basin 

 
Attendance Roster – Ingham County  

Name Position Jurisdiction 
Berg, Scott EM Specialist Jackson Financial 
Bloomquist, Wanda Township Supervisor Williamstown Township 
Boerkoel, Robert Emergency Management Ingham County 
Dale, Rob Deputy Emergency Manager Ingham County 
Easterbrook, Kirk Safety Training Officer East Lansing 
Elliott, Becky Emergency Management Delhi Township 
Hamel, Mike Fire Chief Meridian Township 
Hart, Dorothy Township Supervisor Locke Township 
Delventhal, Ashlee Consultant Tidal Basin 
Gray, Jacob Consultant Tidal Basin 
Henry, Jessica Consultant Tidal Basin 
Karsjen, Kyle Consultant Tidal Basin 
Kline, Crystal Consultant Tidal Basin 
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Kyle Karsjen

From: Kyle Karsjen
Sent: Monday, April 25, 2022 4:33 PM
Subject: Tri-County Hazard Mitigation Plan - April 19-20 Meetings Summary and Follow-Up
Attachments: Tri-County HMP Update - Meeting 3 Summary.pdf; Tri-County HMP Meeting 3.pdf; Tri-County 

Hazard Mitigation Strategy (Draft).pdf

Good afternoon, 
 
Attached to this email, please find: 

 Summary from the Clinton, Eaton and Ingham county hazard mitigation plan update meetings occurring April 
19‐20, 2022 

 Powerpoint Presentation used 

 DRAFT Hazard Mitigation Action Strategy from meetings 
 
A slight adjustment to the information presented in last week’s presentation – jurisdictions are invited to provide 
additional hazard mitigation actions for inclusion into the strategy.  Should you or your community have an additional 
action to add, please reply to this email with a brief summary of the action by May 6, 2022. 
 
If you have any questions, please let me know.  Thank you! 
 
Kyle 
 
 
Kyle Karsjen 
Senior Emergency Preparedness Specialist 
Tidal Basin Group  
P: 515.460.4711  
kkarsjen@tidalbasin.rphc.com  
www.tidalbasingroup.com  
  
A Rising Phoenix Holdings Company  
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Tri-County Hazard Mitigation Plan 2022 Update 

Disasters can cause loss of life, damage buildings and infrastructure, and have devastating consequences 
for a community’s economic, social, and environmental well-being.  Natural disasters can and will 
continue to occur; hazard mitigation is the effort to reduce loss of life and property by lessening the 
impact of disasters when they happen. Hazard mitigation is defined as any action taken before, during, 
or after a disaster to permanently eliminate or reduce the long-term risk to human life and property. 
Hazard mitigation is a key component of a comprehensive emergency management program, occurring 
before and after disaster events.  

Hazard mitigation is best accomplished when based on a comprehensive, long-term plan developed 
before a disaster strikes. Mitigation planning is the process used by state, and local leaders to 
understand risks from natural hazards and develop long-term strategies that will reduce the impacts of 
future events on people, property, and the environment. 

Implemented correctly in tandem with preparedness, response and recovery efforts, hazard mitigation 
will help participating jurisdictions to reduce risk while building resilient communities.  

The Emergency Management Cycle 

 

The current Hazard Mitigation Plan was approved by FEMA in 2015 and has expired. Ingham County has 
contracted with the consulting firm of Tidal Basin, a full services emergency management company, to 
facilitate the Tri-County Hazard Mitigation Plan update. The updated plan is slated to be approved in 
2022 and will be good through 2027. Tidal Basin will facilitate the following: 

• Assessment of County and Township Capabilities 
• Hazard and Risk Assessment 
• Development of a Hazard Mitigation Strategy 
• Public input 

A FEMA-approved hazard mitigation plan is a requirement for receiving certain types of non-emergency 
disaster assistance, including funding for funding for mitigation projects.  The 2022 update of the Tri-
County Hazard Mitigation Plan provides a framework to enhance the general welfare and safety of 
residents in Ingham, Clinton and Eaton Counties, as well as Delhi Township and Delta Township. This 
plan considers the impact of natural hazards across the region and identifies some level of mitigation 
activity for each hazard. 

Hazard
Mitigation

Preparedness

Response

Recovery
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Why Should My Jurisdiction Participate in the Tri-County Hazard Mitigation Plan? 

 

Overview 

The Tri-County Region has begun the process of updating its hazard mitigation plan, last approved in 
2015. The plan is anticipated to have achieved approval and adoption in Fall 2022.  Participating in a 
FEMA-approved Hazard Mitigation Plan can provide multiple benefits for a jurisdiction. 

 

Benefits of Participating in the Process 

A FEMA-approved hazard mitigation plan is a requirement for receiving certain types of non-emergency 
disaster assistance, including funding for mitigation projects.  Ultimately, hazard mitigation planning 
enables communities to take action to reduce loss of life and property thereby lessening the impact 
from disasters. 

Jurisdictions that participate in the development of a hazard mitigation plan receive the following 
benefits:: 

• Substantive understanding of their community’s capabilities, vulnerabilities, threats and overall 
risks. 

• Eligibility to apply for federal financial support to fund hazard eligible mitigation projects.  There 
is currently over $1 billion competitively available for eligible hazard mitigation activities in the 
State of Michigan. 

 

Requirements for Participating in the Process 

Per FEMA requirements, jurisdictions must meet the following requirements to be considered a 
“participating jurisdiction” in the Tri-County Hazard Mitigation Plan update: 

• Jurisdictions must take part in the planning process.  This includes having a representative 
attend planning meetings, as well as providing feedback on plan elements and plan drafts when 
requested. 

• Jurisdictions must provide data on community capabilities; this is important as it provides a 
community baseline to build upon as we develop a hazard mitigation strategy. 

• Jurisdictions must identify at least one hazard mitigation action in the plan update. 
• Jurisdictions must formally adopt the plan by resolution once it has been approved by FEMA. 

If your jurisdiction has questions regarding participation in the hazard mitigation planning process, 
please contact your local emergency management agency.  
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The counties of Clinton, Eaton, and Ingham and several townships are updating the Tri-County Hazard 
Mitigation Plan (HMP) to be eligible to receive certain types of mitigation funding to reduce hazard risk. 
Participating in hazard mitigation planning enables communities to develop a framework by which county and 
local governments can make coordinated, cost-effective efforts towards reducing losses from disasters. The 
HMP identifies natural hazards and vulnerabilities, assesses risk, and identifies mitigation initiatives to reduce 
or eliminate future losses resulting from those hazards.  

This survey provides an opportunity for you to share your opinions of hazards in your community and 
participate in the mitigation planning process. The survey will be available through Friday, February 4th, 2022.  
The survey can be accessed at https://tinyurl.com/yc49sbdt. It can also be accessed by scanning the QR code 
below. 

 

The information you provide will help us better understand your hazard concerns and can lead to mitigation 
activities that reduce the risk of injury or property damage in the future. We look forward to your input! 
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Kyle Karsjen

From: Kyle Karsjen
Sent: Friday, June 10, 2022 4:14 PM
To: Becky Elliott; 'Ryan Wilkinson'; Rob Dale; Robert Boerkoel; Rodney Sadler; 

'gginebaugh@deltami.gov'; wootenr@clinton-county.org; Helms, Tom; helms.kristie.em@gmail.com
Cc: Jacob Gray; Crystal Kline; Ashlee Delventhal; Jessica Henry
Subject: HMP review draft and public sharing information
Attachments: 2022 Hazard mitigation plan review information.docx

Tri‐County Team, 
 
The review draft of the plan is ready.  Attached is some language you can use to share the review doc; if you want to 
write your own, that is fine as well.  Remember to screenshot how you share it, forward me any emails, stuff like 
that.  We’ll want to document the process. 
 
Should you need it, the direct link to the draft doc on google drive 
is:  https://drive.google.com/file/d/175DHWxisk9dcnEMvoRvJJrCiJujCXTRf/view?usp=sharing 
 
Also should you need it, the direct link to the smartsheet to collect comments 
is:  https://app.smartsheet.com/b/form/ee41a1a574a9484184cdec1498bab39d 
 
In putting the plan together, I think we might want to add a few more hazard mitigation actions and I’ve got a few ideas 
on how to do that – we’ll discuss at our next bi‐weekly meeting. 
 
I’ll be out of the office and away from my computer for the next week, returning June 20.  In my absence, Jess Henry will 
be the POC on this project if you run into any issues.  You can contact her at jhenry@tidalbasin.rphc.com.  
 
Everybody have a good weekend! 
 
Kyle 
 
Kyle Karsjen 
Senior Emergency Preparedness Specialist 
Tidal Basin Group  
P: 515.460.4711  
kkarsjen@tidalbasin.rphc.com  
www.tidalbasingroup.com  
  
A Rising Phoenix Holdings Company  
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Kyle Karsjen

From: Kyle Karsjen
Sent: Tuesday, June 28, 2022 10:28 AM
Subject: Tri-County Hazard Mitigation Plan - stakeholder review opportunity

Good afternoon –  
 
My name is Kyle Karsjen, and I am the project manager working with the counties and communities in the Tri‐County 
region to update their regional hazard mitigation plan.  A draft of the plan update is currently developed and has been 
released for public review.   
 
As part of FEMA’s hazard mitigation planning process, the plan is also shared with key stakeholders to provide an 
opportunity for input.  Our list of stakeholders includes counties and emergency management agencies surrounding the 
region.  Should you have any interest, Ingham, Eaton and Clinton counties invite you to review the plan and provide any 
input or comments that you may have.   
 
The plan is posted on google drive, and can be accessed here. 
 
A comment survey has been developed, and can be accessed here. 
 
Please return any comments by July 8.  Please let me know if you have any questions. 
 
Thank you, 
 
Kyle 
 
Kyle Karsjen 
Senior Emergency Preparedness Specialist 
Tidal Basin Group  
P: 515.460.4711  
kkarsjen@tidalbasin.rphc.com  
www.tidalbasingroup.com  
  
A Rising Phoenix Holdings Company  
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Kyle Karsjen

From: Kyle Karsjen
Sent: Friday, June 10, 2022 4:27 PM
Subject: Tri-County Hazard Mitigation Plan - Review Draft and Public Review
Attachments: 2022 Hazard mitigation plan review information.docx

Good afternoon, 
 
My name is Kyle Karsjen; I work with a consulting firm called Tidal Basin.  Our firm has been contracted with Ingham, 
Eaton and Clinton counties to update the Tri‐County Hazard Mitigation Plan. The plan’s approval from FEMA expired in 
2020; an expired hazard mitigation plan reduces opportunities for jurisdictions to receive federal funding for disaster 
recovery and mitigation. 
 
Many of you have been attending planning meetings, reviewing documents, providing input and participating in the 
planning process.  The process is nearing its end, and a first full draft of the plan has been developed.  The plan is now 
ready for review.  You are invited to review the draft and provide any feedback.  Feedback will be accepted through 
Friday, June 24. 
 

 The draft plan can be found here. 
 

 Please go here to provide input. 
 
Please pay particular attention to a few specific items: 

 We ranked hazards based on a defined review tool; these rankings can change based on your feedback.  Are the 
hazard rankings correct? 

 The mitigation strategy includes actions that have been submitted by participating jurisdictions.  Are there any 
other mitigation actions that should be included in the overall strategy? 

 
Additionally, the plan can be shared with the public.  I have attached some sample language your communities can use, 
should you want to share the plan with the public.  If you do so, please send me screenshots or copies of how you share 
it so I can document that in the plan.  Should you have any questions on sharing the plan, please contact Jessica Henry at 
jhenry@tidalbasin.rphc.com.  
 
Thank you, and have a great weekend! 
 
Kyle 
 
Kyle Karsjen 
Senior Emergency Preparedness Specialist 
Tidal Basin Group  
P: 515.460.4711  
kkarsjen@tidalbasin.rphc.com  
www.tidalbasingroup.com  
  
A Rising Phoenix Holdings Company  
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The Tri-County Hazard Mitigation Plan is getting an update, and public participation plays an important 
role. All residents of Clinton, Eaton and Ingham counties are encouraged to review the plan and submit 
comments by Friday, June 24, 2022. 
 
The plan can be accessed here.  To submit comments, please go here. 
 
The document provides a comprehensive introduction to common hazards we face within our 
community, as well as a thorough overview of mitigation efforts against natural disasters, like hurricanes 
and fires. 
 
Importance of the plan 
 
Hazard mitigation planning reduces the risk to people and property, and reduces the cost of recovering 
from a disaster. A hazard mitigation plan can help communities become more sustainable and disaster-
resistant by focusing efforts on the hazards, disaster-prone areas and identifying appropriate mitigation 
actions. 
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Appendix C 

Planning Process Participants 
 

  



Planning Process Participants by Participating Jurisdiction 
Jurisdiction Name Agency Title 
Clinton County Todd Campbell County Administration Deputy County 

Administrator 
Clinton County Joel Haviland Zoning and Soil Erosion  Building Official, Zoning 

and Soil Erosion 
Administrator 

Clinton County Phil Hanses Drain Commission Drain Commissioner 
Clinton County Kristie Helms Emergency Management Incident Management 

Assistance Team (IMAT) 
Clinton County Tom Helms Emergency Management Emergency Manager 
Clinton County Ken Mitchell Board of Commissioners County Commissioner 
Clinton County Ty Piontek Clinton Area Transit System Operations Manager 
Clinton County Doug Steffen Clinton County Road Commission Managing Director 
Clinton County Kyle Thornton Clinton County Parks and Green 

Space 
Green Space Coordinator 

Clinton County Rob Wooten Buildings and Grounds Director 
Victor Township Nicole Fickes Administration Trustee 
Eaton County Rod Sadler Emergency Management Planner 
Eaton County  Ryan Wilkinson Emergency Management Emergency Manager 
Eaton County Blair Ballou Eaton County Road Commission Engineer/Manager 
Eaton County Steve Barnett  Physical Plant Director 
Eaton County  Jennifer 

Casarez 
Barry Eaton District Health 
Department 

RN, EPC 

Eaton County Kelley 
Cunningham 

Eaton County 911 Director 

Eaton County Francis 
D’Huyvetter 

Eaton County 911 Deputy Director 

Eaton County John Fuentes Adminstration Controller/Administrator 
Delta Township Alannah Doak Administration Assistant Township 

Manager 
Delta Township Gregg 

Ginebaugh 
Delta Township Fire Department Fire Chief/Emergency 

Manager 
Delta Township Marcus 

Kirkpatrick 
Parks and Recreation Director 

Delta Township Ryan Morrisey Delta Township Fire Department Firefighter/Emergency 
Management 

Ingham County  Robert 
Boerkoel 

Emergency Management Emergency Manager 

Ingham County Rob Dale Emergency Management  Homeland Security 
Planner 

Ingham County Christine 
Hendrickson 

Ingham County Health Department Emergency Manager 

Ingham County Chris Sabatini Tax Mapping GIS Technician 
Ingham County Richard Terrill Ingham County Facilities Director 
Delhi Township Becky Elliott Emergency Management  
Delhi Township Darrin Bennett Community Development Building Inspector  



Planning Process Participants by Participating Jurisdiction 
Delhi Township Dennis Larner Code Enforcement Code Enforcement 

Officer 
Delhi Township Tracy Miller Administration Township Manager 

Community Development 
Director 

City of East 
Lansing 

Dawn Carson East Lansing Fire Department Fire Chief  

City of East 
Lansing 

Kirk 
Easterbrook 

City of East Lansing Safety Training Officer 

Locke Township Dorothy Hart Township Supervisors Supervisor 
Meridian 
Township 

Brian Shorkey Community Planning and 
Development  

Senior Planner 

Meridian 
Township 

Mike Hamel Meridian Township Fire 
Department 

Fire Chief  

Williamstown 
Township 

Wanda 
Bloomquist 

Township Supervisors Supervisor 

 

  



Planning Process Participants - Stakeholders 
Jurisdiction Name Agency/Organization Title 
N/A Brian Borzenski General Motors Environmental Engineer 
Windsor 
Township 

William 
Fabijancic 

Emergency Services Assistant Fire Chief   

City of Charlotte Erin LaPere Administration City Manager 
Windsor 
Township 

Phillip Miller Emergency Services Fire Chief  
Emergency Services 
Director 

N/A Ryan Shockey Olivet College Vice President 
Chief of Staff 
Pandemic Response 
Coordinator 

City of Grand 
Ledge 

Adam Smith Administration City Administrator 

N/A James Standley Meijer Distribution Asset Protection Manager 
N/A Carol Wolfinger Lansing Community College Director of Emergency 

Management 
N/A Scott Berg Jackson Financial Emergency Management 

Specialist 
City of Leslie Susan 

Montenegro 
Administration City Manager 

N/A Dan Ray Sparrow Hospital Emergency Management 
Specialist 

City of Mason Jeff Rewerts City of Mason Utility Foreman 
N/A Kern Slucter Gannon Group Principal 
Eaton Rapids Larry Weeks Police Department Chief 
Watertown 
Charter Township 

Carolyn Brokob Watertown Charter Township Township Clerk  

DeWitt Charter 
Township 

Adam Cramton DeWitt Charter Township Clerk 

DeWitt Charter 
Township 

Dave DeKorte DeWitt Fire Department Chief 

Riley Township Lisa Powell Riley Township Clerk 
Watertown 
Charter Township 

Jennifer Tubbs Watertown Charter Township Township Manager 

Village of Bellevue Nicole Roberts Administration Village Manager 
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