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CHAPTER 1 – INTRODUCTION 
 

Mitigation: Sustained actions taken to reduce or eliminate long-term risk to life and property 
from hazards - 44 CFR Sec. 201.2 Mitigation Planning 

 

PURPOSE 

Estral Beach Village is subject to natural hazards that can threaten life, health, property and the 

environment. Although it is not possible to control Mother Nature, it is possible to lessen the 

impact of natural hazards through comprehensive planning efforts. The Federal Emergency 

Management Agency (FEMA) defines hazard mitigation as, “any sustained action taken to 

reduce or eliminate the long-term risk to human life and property from hazards” (Local 

Mitigation Planning Handbook). The Estral Beach Village Hazard Mitigation Plan anticipates 

natural disasters and identifies actions to implement before disasters occur. Note that this 

Hazard Mitigation Plan has a pre-disaster focus: it develops strategies and actions to implement 

prior to the occurrence of disasters to minimize the negative impacts associated with these 

hazards.  

Because many of the hazard mitigation strategies included within this Plan also contribute to 

community sustainability and the enhancement of quality of life, it is important that hazard 

mitigation planning is incorporated into the Village’s planning process. The Hazard Mitigation 

Plan has a long-term outlook and anticipates that many of the strategies could take years or 

even decades to implement.  

 

What this Plan is and What it is Not. 

The focus of this plan is natural hazards. FEMA defines a natural hazard as, “a source of harm 

or difficulty created by a meteorological, environmental, or geological event (FEMA Local 

Mitigation Plan Review Guide, October 2011). Note that this plan does not address or discuss 

technological or human-caused threats, which are defined by FEMA as, “intentional actions of 

an adversary, such as a threatened or actual chemical or biological attack or cyber event.” 

While Estral Beach faces man-made hazards, Federal mitigation planning regulation does not 

require a discussion of technological and human-caused hazards; therefore, these types of 

hazards are not included within this plan. 

Mitigation: Sustained actions taken to reduce or eliminate long-term risk to life and 

property from hazards - 44 CFR Sec. 201.2 Mitigation Planning 
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Estral Beach faces a variety of possible natural hazards, including, but not limited to, the 

following:  

 Flooding 

 Tornadoes 

 Severe Thunderstorm 

 Winter Storms 

 Extreme Cold/Heat 

 Severe Wind 

This Hazard Mitigation Plan includes a review of these potential threats and other natural 

hazards as well as an analysis to determine which of these threats are most likely to occur 

within Estral Beach. The Plan identifies strategies which address the hazards most likely to 

occur and affect a high percentage of the population. 

 

DISASTER MITIGATION ACT OF 2000 

In order to be eligible for pre or post-disaster mitigation funding, the Federal Disaster 

Mitigation Act of 2000 requires local governments to prepare a Hazard Mitigation Plan (HMP) 

which identifies strategies to minimize the impact of these hazards. The purpose of the Disaster 

Mitigation Act of 2000 is to, “reduce the loss of life and property, human suffering, economic 

disruption, and disaster assistance costs resulting from natural disasters” (Disaster Mitigation 

Act of 2000).  The Act specifically requires state and local governments to prepare multi-hazard 

mitigation plans as a precondition for receiving FEMA mitigation project grants. In addition, the 

development of this Plan fulfills other FEMA planning requirements, making the village 

competitive for additional mitigation grants.  

Per the Act, municipalities must update their Hazard Mitigation Plans every five (5) years in 

order to remain eligible for FEMA funding. Monroe County is currently in the process of 

preparing a County-wide Hazard Mitigation Plan. Moving forward, Estral Beach Village intends 

to update their community Hazard Mitigation Plan as a part of the County Plan. 

 

MICHIGAN STATE HAZARD MITIGATION PLAN, 2014 

The State of Michigan has a State-wide Hazard Mitigation Plan which takes a broad perspective 

in examining natural hazard mitigation activities and opportunities throughout the state. The 

Mission Statement of the State Plan is, “To support and enhance Michigan’s homeland security, 

community health, public safety, and all-hazards preparedness with responsible leadership and 
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planning.” The original State Plan was completed in 2004, and there have been four updates: 

2006, 2008, 2011 and the latest in 2014. The State Plan focuses on two kinds of mitigation 

strategies: corrective and preventative. 

Corrective Mitigation is focused on correcting past practices that have increased 

hazard vulnerability. 

Preventative Mitigation is focused on preventing future problems from occurring 
through public education, wise decision-making, and disaster-resistant building 
and development practices. 

 

Preventative mitigation is preferred over corrective mitigation because it seeks to prevent 

future problems from occurring in the first place. Like the State Plan, the Estral Beach Hazard 

Mitigation Plan places particular emphasis on the preventative form of hazard mitigation 

planning since the approach is flexible and generally more cost-effective than corrective 

mitigation. However, corrective mitigation strategies are addressed within this plan, as it is 

often necessary to go back to identify and correct a problem in order to protect property 

owners from future harm.  

 

HAZARD MITIGATION PLAN PROCESS 

The Hazard Mitigation Plan was prepared to provide a basis for identifying and managing 

natural hazards to meet federal and state requirements for hazard mitigation and FEMA grant 

funding. With approved FEMA grant funding, the Village of Estral Beach contracted 

Carlisle/Wortman Associates, Inc. (CWA) of Ann Arbor, Michigan to facilitate the hazard 

mitigation planning process and prepare the final Hazard Mitigation Plan 

 

Planning Approach and Planning Team 

The Hazard Mitigation Plan was prepared based on FEMA’s Local Mitigation Planning Handbook 

(dated March, 2013). The Plan began with an initial meeting between CWA and Village staff 

members. Prior to the meeting, a questionnaire was sent to Village residents asking about the 

hazards that they believe have the biggest impact on the Village. The first meeting was used to 

discuss this survey, as well as address the purpose and process of hazard mitigation planning. A 

copy of the powerpoint presentation presented at this meeting can be found in Appendix A.  
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The list below represents a general outline used to complete the Hazard Mitigation Plan for 

Estral Beach. Detailed accounts of each process are narrated separately in their corresponding 

chapters. 

1. Develop community profile. 

2. Identify hazards and risks. 

3. Conduct risk assessment. 

4. Define community goals and objectives 

5. Identify and prioritize hazard mitigation strategies. 

6. Develop action plans for mitigation strategies 

7. Develop maintenance and implementation guidelines 

8. Adopt, monitor and revise the plan.  

Development of the Hazard Mitigation Plan required the assistance of personnel from key 

departments within the Village, including the Fire and Building Departments. Representatives 

from these departments made up the Hazard Mitigation Planning Team. In addition, the 

Michigan State Police - Emergency Management and Homeland Security Division provided 

assistance for the preparation of this plan.  

The Planning Team for the preparation of this Hazard Mitigation Plan consisted of the following 

members: 

Name and Role 
Mr. David Emmerich – Estral Beach Village Grant Administrator  
Mr. Dan Swindle – Estral Beach Village Council President 
Mr. Joe Provost – Department of Public Works Coordinator  
Mr. Ed Dyson – Estral Beach Village Dyke Coordinator 
Mr. John Enos – Carlisle/Wortman Associates, Inc. 
Mr. Matt Lonnerstater – Carlisle/Wortman Associates, Inc.  

 

Existing Plans and Programs 

A Hazard Mitigation Plan is only one part of the emergency planning, preparedness, response 

and recovery process. Therefore, it was vital to coordinate the development of this plan with 

existing local, regional and state plans, programs, and procedures. Informational sources were 

utilized from several existing documents, including the Michigan State Hazard Mitigation Plan 

and SEMCOG Community Profile (specific to Estral Beach).  
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Public Involvement 

The hazard mitigation planning process was designed to incorporate public participation. Public 

participation, for the purpose of the Plan, is defined as an opportunity for the citizens of Estral 

Beach to participate in the planning process. Opportunities for public participation were offered 

and encouraged through open public informational meetings, presentations and a hazard 

mitigation survey (presented in Appendix A). Information regarding the Plan was placed on the 

Village’s website. In addition, a multi-hazard questionnaire was distributed to Village residents 

in order to obtain public opinion.  

The planning team worked with the consultant to develop the hazard questionnaire, which is 

provided in Appendix A. The purpose of the questionnaire was to obtain additional feedback 

from the community regarding perceived threats, vulnerabilities and general awareness of the 

risks associated with natural hazards. The planning survey received a total of 18 completed 

surveys; Results of the survey are additionally provided in Appendix A.  

 

Plan Adoption 

Formal adoption of a Hazard Mitigation Plan is required for FEMA approval. The Draft Plan was 

provided to members of the planning team for review and comment. Draft copies of the plan 

were also posted on the Village’s website and available for public review on October 21, 2014. 

The Plan was presented to Council in April and May of 2015. As with all public meetings, the 

public had an opportunity to discuss the plan at that time. Additionally, contacts were made 

with neighboring communities in order to receive their input regarding the Draft Plan. A press 

release was issued to encourage the public to access and comment on the plan. The Estral 

Beach Hazard Mitigation Plan was formally adopted by Estral Beach Village Council on May 4th, 

2015.  

 

Plan Maintenance  

The Village of Estral Beach will periodically review the Plan for required changes. In order to 

remain eligible for Hazard Mitigation grants and funding, the Plan must be reviewed and 

updated every five (5) years. While Monroe County is currently preparing a County-wide Hazard 

Mitigation Plan that includes Estral Beach, the Village’s Plan will continue to be updated to 

supplement the County Plan.  Updated plans will be posted on the Village’s website for public 

review and comment. Once updates are complete and public comment has been received, the 

plan will be re-adopted by Village Council.  
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CHAPTER 2 – VILLAGE PROFILE 
 

 

REGIONAL LOCATION 

Estral Beach Village is located in the northeastern portion of Monroe County and is bordered by 

Berlin Charter Township to the west and north and Lake Erie to the east. The Village is 

approximately 0.45 acres in size. Estral Beach is located approximately thirty (30) miles south of 

Downtown Detroit and approximately twenty-seven (27) miles southeast of the Detroit 

Metropolitan Wayne County Airport (DTW). Figure 1. below illustrates the location of the 

Village of Estral Beach within Monroe County. 

 

Figure 1. – Location of Estral Beach within Monroe County 

 

 

 

 

 

 

 Source: Wikipedia 

HISTORIC OVERVIEW 

The community of Estral Beach originated as a small resort area shortly after the turn of the 

20th Century. Estral Beach was incorporated as a village in 1925. The term “estral” is the Spanish 

translation of “star.”  

 

CLIMATE 

Like many communities in Southeastern Michigan, Estral Beach Village’s climate is one of 

extremes – hot and humid summers and cold and snowy winters. As noted in Table 1 on the 

following page, the average January temperature is 24.9 degrees Fahrenheit, while the average 

Estral Beach 

Village 
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July temperature is 72.7 degrees Fahrenheit. Average total precipitation within the Village is 

about 34 inches, while average total snowfall comes in at 42.5 inches 

Table 1. – Estral Beach Average Temperature and Precipitation 

Month 
Average Daily 

Temperature (°F) 
Average Precipitation 

(Inches) 
Average Snowfall 

(Inches) 
January 24.9 1.98 12.5 
February 27.3 1.93 10.2 
March 35.5 2.28 6.9 
April 47.1 3.13 1.7 
May 57.9 3.29 0 
June 68.8 3.53 0 
July 72.7 3.33 0 
August 71.3 3.22 0 
September 64.1 3.05 0 
October 52.0 2.68 0.1 
November 41.1 2.93 1.5 
December 29.6 2.39 9.6 
Annual Total - 33.74 42.5 

Sources: National Oceanic and Atmospheric Administration; National Climatic Data Center;  

 Average-snowfall.findthebest.com  

 

TRANSPORTATION NETWORK 

There are approximately five (5) miles of roads in Estral Beach Village, which are owned and 

maintained by the Village.  There are no public bridges in Estral Beach.  Air transportation is 

served by Detroit Metropolitan International Airport, located approximately twenty-seven (27) 

miles northwest of the Village. Limited air transportation service is also available at the Toledo 

Express Airport, located approximately fifty (50) miles southwest of the Village. 

 

POPULATION CHARACTERISTICS 

Based on data from SEMCOG and the U.S. Census Bureau, as of 2010, Estral Beach had a 

population of 418. As shown in Table 2., this represents a 14% decrease from the population 

reported in 2000. In 2012, the Southeast Michigan Council of Governments (SEMCOG) prepared 

its 2040 Population Forecast; this projection combines data from the 2010 Census at the 

American Community Survey with local trends related to land availability and land use to 

project future population, housing and employment counts for each community in Southeast 
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Michigan. As demonstrated in the table below, SEMCOG predicts that Estral Beach will see a 

slight increase in population over the next few decades.  

Table 2. – Total Population, 1990-2010 

 1990 2000 2010 
% Change 
2000-2010 

2040 
(Projected) 

Estral Beach 430 486 418 -14% 446 

Source: SEMCOG Community Profile and U.S. Census Bureau  

As an element of their population forecast, SEMCOG breaks down their projected population by 

age group. This projection generates a forecast for each age group’s growth trends over the 

next 30 years. Figure 2., below, demonstrates the projected shifts in the population by age. The 

25-34 and 75 and up age groups are projected to see the largest increase. The 75+ age group is 

projected to increase by 140% between 2010 and 2040; this growth is particularly important, as 

elderly residents tend to be more susceptible to natural hazards such as extreme temperatures 

and ice.   

Figure 2. – Existing and Projected Population by Age, 2010-2040 

 

 

 

 

 

 

 

 

 
Source: SEMCOG Community Profile 

 

HOUSEHOLD AND HOUSING CHARACTERISTICS 

Households 

The 2010 Census reported 183 households within Estral Beach, representing a 2.25% increase 
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at 2.28, down by 0.40% from the 2000 size. Table 3 depicts Household Demographic 

information for Estral Beach Village. 

Table 3. – Household Demographics, 2000 - 2010 

 

 

 

 

Household Types 

Based on 2010 Census data, approximately 24% of households within Estral Beach have at least 

one senior citizen (age 65 and up). Approximately 72% of households have children. Table 4., 

below, provides additional information regarding household types.  

Table 4. – Household Types, 2000 - 2010.  

Household Types Census 2000 Census 2010 % Change 

With Seniors 65+ 33 44 33.3% 

Without Seniors 146 139 -4.8% 

    

With Children 108 131 21.3% 

Without Children 71 52 -26.8% 

Total Households 179 183 2.2% 

Source:  2000 and 2010 U.S. Census and SEMCOG Community Profile 

Housing Tenure 

Owner-occupied units represented a majority (72%) of total housing units in 2010. Renter-

occupied units comprised 11% of total units in 2010, while seasonally vacant and other vacant 

homes comprised 17% of total units. Approximately half of the vacant units are due to seasonal 

trends.  

New Residential Development 

Eighteen (18) new single-family residential homes were granted building permits between 2000 

and 2013. No building permits were granted for two-family or multi-family units during this 

time. 

 

 

 Village of Estral Beach 
2000 2010 % Change 

Number of Households 179 183 2.2% 
Average Household Size 2.68 2.28 -0.40% 

Source: 2000 and 2010 U.S. Census; SEMCOG Community Profiles 
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Housing Value 

The median home value in Estral Beach Village is approximately $172,800 and the median gross 

rent is approximately $807 per rental unit per month. In comparison, the median home value in 

Monroe County is $161,800 while median gross rent is $733.  

 

ECONOMIC CHARACTERISTICS 

According to the American Community Survey, 5-year estimates, approximately 25.5% of the 

employed Estral Beach population (age 16 and over) works within the construction, extraction 

and maintenance occupation. The next largest occupations include transportation and material 

moving, office and administrative support, and professional, management and business 

occupations. Table 5, below, depicts employment numbers by occupation.  

Table 5. – Occupation for Employed Civilian Population 16 Years and Over, 2008-2012 

Occupation Employed 
% of Total 
Employed 

Management, business, and financial operations 14 9.2% 
Professional and related occupations 15 9.8% 
Healthcare support 2 1.3% 
Protective service 4 2.6% 
Food preparation and serving related occupations 5 3.3% 
Building and grounds cleaning and maintenance  3 2.0% 
Personal care and service occupations 5 3.3% 
Sales and related occupations 5 3.3% 
Office and administrative support 22 14.4% 
Farming, fishing and forestry 0 0% 
Construction, extraction and maintenance 39 25.5% 
Production 15 9.8% 
Transportation and material moving 24 15.7% 
Total Employed 153 - 

Source: 2008-2012 American Community Survey, 5-year estimates.  

 

Based on information from SEMCOG, the median household income in Estral Beach Village is 

$50,313 with a per capita income of $23,112 (in 2010 dollars).  Approximately 7 households are 

below the poverty line (3.9% of total households in the Village).  
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LAND USE PATTERN 

A majority of the land in Estral Beach (75.2%) is used for single-family residential; this is a trend 

that is prevalent throughout most of Monroe County. The next biggest land use categories 

include Agricultural, Government and Utility. Estral Beach only has 2 acres of commercial land 

and does not feature any industrial land.  Further information regarding land use is available in 

Table 6, below, created from data provided by the Southeast Michigan Council of Governments 

(SEMCOG) and the 2010 U.S. Census Bureau. 

Table 6. – Estral Beach Land Use, 2008 

Land Use 
2008 Land Use 

 (in Acres) 
Percent (%) 

Agricultural 34 11.9% 

Single-Family 215 75.2% 

Multiple-Family 0 0% 

Commercial 2 0.7% 

Industrial 0 0% 

Governmental/Institutional 14 4.8% 

Park, recreation, and open space 0 0% 

Airport 0 0% 

Transportation, Communication, and Utility 19 6.8% 

Water 2 0.7% 

Total Acres 285 100% 

Source: SEMCOG Community Profile 

 

COMMUNITY SERVICES AND ORGANIZATIONS 

Estral Beach Village offers its residents a variety of services including: Building (including 

Planning and Zoning), Clerk, Code & Ordinance Enforcement, Fire, Planning, Roads, Treasurer, 

and Water & Sewer. Most of these services are delivered from the Village Hall and Fire 

Department, located at 7194 Lakeview Boulevard, Newport, MI, 48166. However, many of 

these services are coordinated with Berlin Township. Estral Beach Village continues to construct 

and maintain playground equipment in the Village park next to the Village Hall.   

Natural gas and electrical service is provided by DTE Energy.  Hard-wire (landline) telephone 

service is provided through Charter Cable while cell service is provided through AT&T, Sprint, 

Verizon, and T-mobile. Cable service is provided by AT&T and Charter Cable. Water is provided 

by Berlin Charter Township along with sewer service. Berlin Township is responsible for 

providing operation and maintenance of the water and sanitary sewer service infrastructure 

within the community.    
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DTE Utility Company provides a business service for the village providing a special telephone 

number and website to call in for repairs to street lights, utility poles and electric and gas 

services requested. 

Estral Beach Village is served by Jefferson Public Schools.  Additionally, there is a private 

parochial grade school near the village.    

 

CRITICAL ASSETS 

Estral Beach Village contains a number of critical assets – facilities, systems, and equipment 

which, if destroyed or degraded by a natural hazard, would negatively affect Village residents. 

The following is a list of the critical assets that was developed based on current and future land 

use in Estral Beach Village, and informed through the community input process.  

Table 7. – Critical Assets 

Critical Assets 

• Volunteer Fire Department, EMS and Rescue 
• Volunteer First Emergency Response Unit 
• Park with playground equipment  
• Natural areas 
• Three (3) water pump stations (pump inland 

culvert  water to lake Erie) 
•Two  (2) sewage pump stations 

• Village Hall, available to rent  
• Residential areas  
• Roads, platted subdivision  
• Utility facilities 
• Boat launch 
• Open spaces 

 

These facilities and infrastructure are critical to providing essential products and services to the 

general public, preserving the welfare and quality of life of the community, and assuring public 

safety, emergency response, and disaster recovery. Estral Beach Village Hall is equipped with a 

backup generator for emergency electricity and heating.  

Natural features are also an important asset to the Village as they provide economic, 

environmental, educational, and recreational benefits. Figure 3 on the following page depicts a 

map of several of these critical community assets. 

 

INFRASTRUCTURE LIMITATIONS 

Due to the small size and geographic location of Estral Beach, the Village faces a number of risk 

factors with regards to its infrastructure. These limitations may amplify the risks of certain 

hazards. Infrastructure limitations and risks include: 
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 Roads: All of the Village’s roads are narrow, and only Port Sunlight, Lakeview Boulevard 

and Lakeview Avenue will permit two-way traffic or a double-lane for emergency access. 

Port Sunlight is the only egress route out of the community 

 

 Water:  The Village is serviced by a single 12-inch main on Port Sunlight Road, which 

transitions into an 8-inch pipe on Lakeview Boulevard. 

 

 Electric: Overgrown trees and brush near electric lines may cause power outages or fires 

within the Village.  

 

Figure 3. – Critical Assets Map 
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CHAPTER 3 – HAZARD PROFILE 
 

WHAT IS A HAZARD PROFILE? 

The Hazard Profile portion of the Hazard Mitigation Plan identifies, profiles and assesses the 

natural hazards that are known to affect Estral Beach Village. The process involves describing 

each hazard and its effects, researching past events, documenting recorded damages, and 

assessing the probability and consequences of the event happening again. This chapter 

identifies and analyzes eight (8) natural hazards that could affect Estral Beach Village. Once 

again, note that the Estral Beach Village Hazard Mitigation Plan only analyzes natural hazards 

and not human-caused incidents. 

 

 

 

 

 
Source: FEMA Local Mitigation Planning Handbook, March 2013 

 

IDENTIFYING HAZARDS 

The Planning Team utilized data sources to determine which hazards to include or exclude 

within the Plan, including: hazard data, reports, plans, past hazard events, flood insurance 

claims, local records of the emergency management offices, local newspapers, public hazard 

questionnaires, and historical knowledge of Planning Team participants, local officials and 

community members. 

A starting point in determining which hazards to analyze and include within the Hazard 

Mitigation Plan is the list of Presidential and Gubernatorial Emergency/Disaster Declarations. 

Table 8 on the following page lists Presidential and Gubernatorial Emergency and Disaster 

Declarations for events impacting Monroe County. Emergency and Disaster Declarations open 

up a range of Federal and state disaster assistance and funding.  

 

 

Natural Hazard: Source of harm or difficulty created by a 

meteorological, environmental, or geological event. 

Human-caused Incident: Intentional actions of an adversary, 

such as a threatened or actual chemical or biological attack or 

cyber event.  
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Table 8. – Gubernatorial and Presidential Emergency and Disaster Declarations for Monroe 

County 

Type of Incident Date(s) Affected Area 
Governor (G) or 
Presidential (P) 

Declaration 
Type of Declaration 

Hurricane Evacuation     

 
9/04-07/05 

Monroe and all other 
counties. 

G and P 
Disaster (G) 

Emergency (P); 

Electric Power Failure     

 
8/14-17/03 

Monroe and 13 other 
counties. 

G and P Emergency (G + P) 

Blizzard/Snowstorm     

 
1/2-15/99 

Monroe and 30 other 
counties 

P Emergency 

 
1/26-27/78 

Monroe and all other 
counties 

G and P 
Disaster (G) 

Emergency (P) 

 
1/26-31/77 

Monroe and 14 other 
counties 

P Emergency 

Severe Storm/Flooding 
    

 
3/12-20/82 

Monroe and 1 other 
county 

G and P Disaster 

 
4/12/73 

Monroe and 14 other 
counties 

P Disaster 

 
12/1/72 

Monroe and 8 other 
counties 

P Disaster 

Thunderstorms/Tornado     

 6/9/10 Monroe Co. G Emergency 

 
4/11/65 

Monroe and 15 other 
counties 

P Disaster 

 
6/8/53 

Monroe and 2 other 
counties 

P Disaster 

Insect Infestation     

 
4/30/04 

Monroe and 9 other 
counties 

G Emergency 

Great Lakes Flooding     

 
2/21/86 

Monroe and 16 other 
counties 

G Disaster 

 
4/13/85 

Monroe and 7 other 
counties 

G Disaster 

 

  

 

 

 

Source: Michigan Hazard Mitigation Plan; FEMA Disaster History:  
http://www.fema.gov/disasters/grid/state-tribal-government  

http://www.fema.gov/disasters/grid/state-tribal-government
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Additional research used to identify natural hazards included interviews with knowledgeable 

officials and residents within Estral Beach, the use of FEMA, the National Climatic Data Center, 

and other web-based databases that identify hazards by geographic locations, US Army Corps 

of Engineers flood data, Flood Insurance Rate Maps (FIRM), Flood Insurance Studies (FIS), 

Geographic Information Systems (GIS), and additional available historic data including 

information on past hazard events.  

The natural hazards identified within the Michigan State Hazard Mitigation Plan were also used 

as a starting point for the Estral Beach Plan. The following natural hazards were identified 

within the State Plan: 

1. Storms (Thunderstorms/ Winter storms) 

2. Severe Winds 

3. Tornados 

4. Extreme Temperatures 

5. Fog 

6. Flooding 

7. Drought 

8. Wildfires 

9. Invasive Species 

10. Earthquakes 

11. Subsidence 

The Planning Team carefully considered regional hazard data, past documented events, and 

other known sources of hazard information to identify the natural hazards most likely to affect 

Estral Beach Village. The hazards identified within this plan are:  

 

 

 

 

 

 

 

1) Flooding 

2) Severe Thunderstorm 

3) Severe Wind 

4) Tornado 

5) Winter Storm 

6) Extreme Temperatures 

7) Drought 

8) Earthquake 
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Natural hazards such as wildfires, subsidence and invasive species were not addressed in this 

plan. However, these hazards are not barred from being incorporated into future updates of 

this Plan as new information and data are discovered.  

 

PROFILING THE HAZARD 

Each hazard profile identified within this Chapter analyzes the hazard based on its associated 

impacts and historical occurrences within Estral Beach and/or adjacent communities. For a 

majority of the hazards identified within this Plan, the entire village is at-risk equally. For 

example, a thunderstorm, earthquake or winter storm is equally likely to impact an entire 

community rather than individual neighborhoods or properties. However, for floods, the 

impacted area is confined to the FEMA-mapped 100-year floodplain.  

Each hazard profile contains a brief table that highlights the following information: 

Period of Occurrence The normal time of the year in which the hazard occurs.  
Number of Events to Date The number of past events over a period of time.  
Annual Chance Probability The number of past events divided by the time of record. The 

Annual Chance Probability can be extrapolated to estimate 
the annual probability of future occurrences. 

Warning Time The amount of time available to find shelter for the natural 
hazard event. 

Potential Impacts  Impacts typically associated with the natural hazard. 
Past Injury or Death The number of injuries or deaths reported to the NCDC. 
Past Damages Property damage reported from past events.  

 

A more detailed description of this information follows the table. Additional information is 

provided regarding the hazard description, hazard history, susceptible locations (including 

critical assets), and likelihood of future occurrence. Note that the hazards are not listed in any 

order of priority; hazards are prioritized in the next chapter, Chapter 4 – Hazard Vulnerability 

Assessment. 
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HAZARD PROFILES 

1) Flooding 

Definition:  The overflowing of rivers, streams, drains and lakes due to excessive rainfall, rapid 

snowmelt or ice.  Flood hazards in Michigan include, but are not limited to flash flooding, 

riverine flooding, and Great Lakes shoreline flooding: 

Flash Flooding:  Quick-rising floods that usually occur as the result of heavy rains over a  

 short period of time, often several hours or less. 

 Riverine Flooding:  The overflowing of rivers, streams, drains and lakes due to excessive 

rainfall, rapid snowmelt or ice.  

 Great Lakes Shoreline Flooding: High water levels that cause flooding, and other wave 

and current action that threaten life, health and property in shoreline areas, including 

storm surges and rip currents.  

Period of Occurrence Spring, Summer and Fall  
Number of Events to Date 
(1996-2014) 

29 (Monroe County) 

Annual Chance Probability 1.63 events per year(Monroe County). 
Coastal Flooding: .17 events per year (Estral Beach) 

Warning Time Riverine/Great Lakes Flooding: Hours to days. 
Flash flooding: Minutes to hours 

Potential Impacts  Impacts human life, health and public safety. Utility damage 
and outages, infrastructure damage (transportation and 
communication systems), structural damage, fire, damaged 
or destroyed critical facilities. Can cause economic losses such 
as unemployment, decreased land values, reconstruction or 
structural repair costs. Floodwaters are a public safety issue 
due to contaminants and pollutants.  

Injury or Death (1996 – 2014) 3 deaths (Monroe County)  
Past Damages (1996-2014) $9,890,000 (Monroe County); $549,444 annually 

Source(s): Michigan Hazard Mitigation Plan, 2014 Update; National Climatic Data Center 

Description:  A flood is a natural event for rivers, streams and lakes and is caused in a variety of 

ways. Floods can develop slowly or quickly, depending on several factors. Winter or spring rains 

coupled with melting snows can fill river basins too quickly, while excess water from snowmelt, 

rainfall, or storm surge can accumulate and overflow into the banks of adjacent floodplains. 

As defined by the National Flood Insurance Program (NFIP), a flood is a general and temporary 

condition of partial or complete inundation of 2 or more acres of normally dry land area or of 2 

or more properties from: 
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 Overflow of inland or tidal waters; or 

 Unusual and rapid accumulation or runoff of surface waters from any source; or  

 Mudflow; or 

 Collapse or subsidence of land along the shore of a lake or similar body of water as a 

result of erosion or undermining caused by waves or currents of water exceeding 

anticipated cyclical levels that result in a flood as defined above. 

Flood hazards in Michigan include flash flooding, riverine flooding, and Great Lakes shoreline 

flooding. Floods can damage or destroy public and private property, disable utilities, make 

roads and bridges impassable, destroy crops and agricultural lands, cause disruption to 

emergency services, and result in fatalities. People may be stranded in their homes for several 

days without power or heat, or they may be unable to reach their homes at all. Floodprone 

areas are found throughout the state, as every lake, river, stream and open drain has a 

floodplain. The Michigan Department of Environmental Quality estimates that about 6% of 

Michigan’s land is floodprone, including about 200,000 buildings.  

 

Flash Floods 

Flash floods are quick-rising floods that usually occur as the result of heavy rains over a short 

period of time, often several hours or even less, with little warning. Most flash flooding is 

caused by slow-moving thunderstorms in a local area. Flash flooding can also be attributed to 

inadequate drainage in urban areas with a lot of impervious surface. With no place to go, the 

water will find the lowest elevations – areas that are often not in a floodplain. Flooding also 

occurs due to combined storm and sanitary sewers that cannot handle the tremendous flow of 

water that often accompanies storm events. Sewer system backups occur when excess 

rainwater enters the system. 

There are no storm drains in Estral Beach; storm water accumulates in culverts and is pumped 

out by three (3) pump stations located at the south and north ends of the Village. Failure of the 

pump stations results in flooding of surface streets as the culverts and reservoirs overflow.  

Sanitary sewers are not affected by storm catch basins such as the culverts and reservoirs, as 

the sewers are connected to a pressurized underground system piped to the Berlin Township 

treatment facility.             
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Riverine Floods 

 

Riverine flooding is a high flow or overflow of water from a river or similar body of water, 

occurring over a period of time too long to be considered a flash flood. Riverine flooding is 

caused by excessive precipitation levels and water runoff volumes within the watershed of a 

stream or river. Most riverine flooding occurs in early spring and is the result of excessive 

rainfall and/or the combination of rainfall and snowmelt. Ice jams are also a cause of flooding in 

winter and early spring. Severe thunderstorms may cause flooding during the summer or fall, 

although these are normally localized and have more impact on watercourses with smaller 

drainage areas.  

 

Flooding of land adjoining the normal course of a stream or river is a natural occurrence. 

However, floodplain development has increased the potential for serious flooding because 

rainfall that usually soaks into the ground or takes several days to reach a river or stream via 

natural drainage now quickly runs off streets, parking lots, and rooftops, and through man-

made channels and pipes. Due to the lack of rivers in Estral Beach, riverine flooding is not a 

large threat; however, Great Lakes Flooding represents a very large threat to the Village. 

 

Great Lakes Flooding 

 

Michigan has over 3,200 miles of coastline (the longest freshwater coastline in the world). 

Wind, waves, water levels, and human activities constantly affect the communities along the 

shores of the Great Lakes, including Estral Beach. Shoreline flooding is a natural process, 

occurring at high and sometimes average Great lakes water levels. However, during periods of 

high water, flooding and erosion are more obvious, causing serious damage to homes and 

businesses, roads, water and wastewater treatment facilities and other structures in coastal 

communities.  

 

Following long periods of above-average yearly precipitation, there is an accompanying rise in 

water levels. This rise is not immediately evident because of the delay between the time 

precipitation falls within the drainage basin and the time that runoff enters the lakes. Generally, 

low-lying lands along the coastline (such as Estral Beach) are prone to shoreline flooding during 

both high and average lake water periods.  

 

Great lakes shoreline flooding is similar to inland (riverine) flooding in some ways, but the 

shoreline tends to have a much greater risk of allowing strong wave action as part of a flood’s 

impacts. Storm surges can make the magnitude of shoreline flooding much greater than what is 

possible in most inland areas. Great Lakes shoreline flooding does the greatest amount of harm 



 Chapter 3 – Hazard Profile 

 

22 Estral Beach Village Hazard Mitigation Plan   

 

to the built environment by destroying structures that are built too close to the shoreline or 

within a floodplain. Note that all of Estral Beach is located within a 100-year floodplain. 

 

Floodplains 

A floodplain is the land area adjacent to a river, stream, lake, estuary or other body of water 

that is subject to flooding. This area, if left undisturbed, acts to store excess floodwater. In the 

case of floods, the floodplain is a clear visual symbol which tells us that, by nature, a river or 

body of water periodically overflows its banks and that we should expect it.  

Periodic floods of lands adjacent to rivers, streams and shorelines is a natural and inevitable 

occurrence that can be expected to take place based upon established recurrence intervals. For 

each body of water, engineers assign statistical probabilities for different sized floods. This is 

done to rate the size of the flood compared to other floods that have or may occur. Common 

probabilities include a 100-year (1%) floodplain and a 500-year (0.2%) floodplain: 

100-year Floodplain:  The area that has a 1% chance, on average, of flooding in any 

given year (also known as the Base Flood Elevation). 

 

500-year Floodplain: The area that has a 0.2% chance, on average, of flooding in any 

given year.  

The National Flood Insurance Program (NFIP) and FEMA describe the 100-year flood plain as,  

 “The flood elevation that has a one percent chance of being equaled or exceeded each 

year. Thus, the 100-year flood could occur more than once in a relatively short period of 

time. The 100-year flood is used by the NFIP as the standard for floodplain management 

and to determine the need for flood insurance” (Source: fema.gov).  

Based upon the NFIP’s Flood Insurance Rate Map (featured in Appendix B and discussed within 

the next section), all of Estral Beach Village is located within a 100-year flood plain. Estral Beach 

has a base flood elevation (BFE) of 578 feet. This is in comparison to the highest elevation in 

Monroe County – 734 feet above sea level in Milan Township. The lower elevation of the Village 

makes Estral Beach susceptible to both Great Lakes flooding and flash flooding from large 

rainfalls. 
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National Flood Insurance Program 

The National Flood Insurance Program (NFIP) is a voluntary Federal program that enables 

property owners in participating communities to purchase insurance protection against losses 

from flooding. This insurance is designed to provide an insurance alternative to disaster 

assistance to meet the escalating costs of repairing damage to buildings and their contents 

caused by floods.  

Figure 4. – Monroe County Flood Zones 

 

 

 

 

 

 

 

 

 

 

Source: FEMA Flood Insurance Program, Q3 FIRM Map 

 

Participation in the NFIP is based on an agreement between local communities and the Federal 

government. If a community adopts and enforces floodplain management regulations to reduce 

future flood risks to new construction and substantially improved structures in Special Flood 

Hazard Areas (SFHAs), the Federal Government will make flood insurance available within the 

community as a financial protection against flood losses.  

 

As a participant in the NFIP, a community must adopt regulations that: 1) require any new 

residential construction within the 100-year floodplain to have the lowest floor, including the 

basement, elevated above the 100-year flood elevation; 2) require non-residential structures to 

be elevated or dry floodproofed, and; 3) require anchoring of manufactured homes in 

floodprone areas.  

 

Estral Beach 
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Estral Beach Village has participated in the National Flood Insurance Program since 1983. As of 

2011, Estral Beach had 115 NFIP insurance policies with a total premium of approximately 

$85,000 (Great Lakes Coastal Flood Study- Lake Erie. Monroe County and Wayne County, 

Michigan. Individual Discovery Report, March 2013). Monroe County has the third largest 

number of flood insurance policies in the State of Michigan, with a total of 2,452 (Michigan 

State Hazard Mitigation Plan).  

 

One of the primary concerns of the NFIP and FEMA are the repetitive loss structures and 

reoccurring payment. Repetitive loss structures account for 30% of the annual NFIP claims 

nationally. Thus, minimizing, or ideally eliminating, repetitive loss structures is a primary goal of 

NFIP and FEMA. A Severe Repetitive Loss (SRL) property is defined as a residential property that 

is covered under an NFIP flood insurance policy and: 

 Has at least four NFIP claim payments (including building and contents) over $5,000 
each, and the cumulative amount of such claims payments exceeds $20,000; or 

 For which at least two separate claims payments (building payments only) have been 
made with the cumulative amount of the building portion of such claims exceeding the 
market value of the building. 

 For both (a) and (b) above, at least two of the referenced claims must have occurred 
within any ten-year period, and must be greater than 10 days apart. 

According to the newest (July, 2014) FEMA SRL list, Estral Beach has 1 SRL property, single-

family residential in type, which flooded in 1985 and 1998. A total of 3 events averaged $18K in 

damage.  

Table 9.-  NFIP Polices and Claims in Estral Beach 

Jurisdiction Participating 
in NFIP 

No. of 
Policies 

Value of 
Policies 

No. of 
Paid 

Losses 

Value of 
Paid 

Losses 

Severe 
Repetitive 

Loss 
Structures 

Repetitive 
Loss 

Damage 

Estral 
Beach 
Village 

Yes 115 $85,250 45 $175,823 1 $54,000 

 
 
 
Hazard History:  Based on the National Climatic Data Website (http://www.ncdc.noaa.gov) and 

the latest Michigan Hazard Mitigation Plan, Monroe County has experienced 29 significant flood 

events on 17 different dates between 1996 and late 2013 (not counting any 2014 flood events). 

This works out to an average of 1.63 flood events per year. However, the NCDC does not 

Source: Great Lakes Coastal Flood Study- Lake Erie. Monroe County and Wayne County, Michigan. 
Individual Discovery Report, March 2013 

 

http://www.ncdc.noaa.gov/
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differentiate between riverine and Great Lakes Flooding. Estral Beach is primarily susceptible to 

Great Lakes flooding. Several notable events that have impacted Estral Beach are listed below: 
 

March 14, 1997: The same storm that brought heavy ice accumulations to southeast Michigan 
also brought flooding to many areas from Detroit south to the Ohio state-line. Total 
precipitation amounts ranged from 1.5 to nearly 2.5 inches across that area. Some of the higher 
totals included 2.27 inches at Tecumseh, 2.24 inches at Dundee and 2.18 inches at Morenci. I-94 
was flooded in southern Macomb county between 9 and 12 Mile roads during the morning of 
the 14th. The Lodge freeway was also flooded in southern Oakland county during that time. 
Lakeshore flooding along the west shore of Lake Erie was most severe at Estral Beach, where 
strong easterly winds associated with the storm pushed 2 feet of water onto the shore. In 
addition, there was some minor river flooding throughout far southeast lower Michigan (details 
next section). 
 

June 3, 1997: Low pressure tracked slowly across Kentucky during the 1st, 2nd and 3rd, 
spreading rain across southern Michigan. Heavy rains were confined to the far south. Some two 
day rain totals included 2.63 inches at Adrian, in Lenawee county, and 2.20 inches at Monroe, in 
Monroe county. Radar indicated that as much as 3 inches fell farther south, along the Michigan-
Ohio state-line. The combination of heavy rain and a persistent northeast wind brought 
lakeshore flooding to the lake Erie shoreline, where 1 1/2 feet of water covered the Morin Point 
Road. Farther inland, nearly every stream in southern Monroe county was reported to be over 
its bank, including the Bay, Halfway and Otter creeks. Widespread yard, street and basement 
flooding was reported throughout the southern part of the county. 
 

April 9, 1998:  Perhaps the worst lakeshore flood on western Lake Erie in 25 years developed 
rapidly on the 9th. Low pressure intensified along the Indiana-Ohio border on the morning of 
the 9th, and moved to near Cleveland, Ohio by evening. Lake Erie water levels were already 
rather high due to the wet winter and early spring. Northeast gales to 45 knots (52 mph) caused 
that water to pile up in the shallow western basin of the lake. The Coast Guard station in Toledo, 
Ohio recorded a maximum water level of about 100 inches above chart datum. This was the 
highest level recorded since the all-time record of 110 inches, set exactly 25 years previous, on 
April 9th, 1973. 
 

On top of the extremely high lake level were waves as high as 13 feet, produced by the strong 
northeast gales. The high water level and wave action caused considerable damage along the 
Monroe County shoreline. Further compounding the problem was the heavy rain seen that day - 
as the fire department in the city of Monroe reported 2.03 inches of rain, while 1.79 inches fell 
in Dundee. With such exceptionally high lake levels, runoff from the heavy rain had nowhere to 
go. The flooding affected all of the lakeshore communities, including LaSalle Township, Morin 
Point, Estral Beach, and Luna Pier. Monroe Township got away with only a few problems, due to 
a dike system constructed after the 1973 flood.  
 

Over 150 properties in Monroe County were damaged, and 120 people were evacuated. 
Numerous breakwalls and dikes, some constructed of concrete or steel, were destroyed. 
Numerous streets became impassable, with water three feet deep in Estral Beach. Waves 
pounded against the roofs of some lakeshore homes. Longtime residents, comparing this flood 
with the 1973 record flood, noted that although the water level did not get quite as high this 
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time, the floodwaters surged in off Lake Erie much faster. Boats had to be used to get some 
students home from school in the afternoon. 
 

In addition to the events above, severe floods impacted Estral Beach in 1952 and 1973. These 

events are profiled with historic newspaper articles in Appendix C. Contracts were signed with 

the United States Army Corp of Engineers (USACE) in 1952, 1973 and 1985 to construct flood 

control structures to mitigate the impacts of floods. A clay dike system was constructed in 1952 

and reconstructed in 1973, and rock cribbings were constructed in 1985. Currently, the water 

levels are controlled by several means: 1) Clay/earthen dikes surrounding the lower elevations 

of the Village; 2) Rock/concrete cribbing along Lake Erie for wave action, and 3) Pump systems 

for removing rain water and/or lake Erie water.  

 

In 2001, the Michigan State Police/Emergency Management and Homeland Security 

Department staff initiated a $3 million statewide repetitive flood loss reduction project. The 

goal of the project was to acquire and remove or elevate as many of Michigan’s repetitive flood 

loss structures as possible. The program started in Estral Beach. A total of 39 home elevation 

projects were identified within the Village, and 11 were completed. Several before and after 

pictures are shown below.  

 
Figure 5.  – Estral Beach Home Elevations – Before (Top) and After (Bottom)  

 Source: Michigan Hazard Mitigation Success Stories. MSP/EMHSP, 2011.  
 
 

A benefit to participating in the home elevation program is a significant reduction in the 

premium for flood insurance. Participating property owners saw a decrease in their annual 

flood insurance policy premiums due to the reduction in risk from home elevations. 
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Frequency and Probability:  Based on historical data from the NCDC as well as the Michigan 

Hazard Mitigation Plan, Monroe County has had 29 significant flood events occur on 17 

different dates between 1996 and late 2013, averaging to 1.63 flood events per year. However, 

many of these flood events were flash floods and riverine flooding. Estral Beach, while 

susceptible to flash floods, likely faces the biggest threat from Lake Erie flooding. Based on 

NCDC data, Estral Beach has experienced 3 major coastal flooding events since 1996, averaging 

to a 17% annual flooding probability (one major flood every 6 years). However, every year there 

are various local flood events that do not rise to the level of a state or federally declared 

disaster. The highest risk for floods is usually in the spring due to thawing snow and spring 

rains.  

 

Health and Safety:  The NCDC reports 3 deaths connected with Monroe County flooding 

since 1996. All 3 deaths occurred during one event, as the NCDC reports below: 

 
The worst tragedy of the flood event occurred in Dundee Township. A pickup truck 
carrying four young people attempted to cross a road covered by flood waters of the 
Saline River. After the truck got in up to its headlights, the driver tried to return the 
way he came by backing up. Unfortunately, the truck backed off the side of the road, 
and into a ditch filled with 10 feet of water. The truck quickly sank. One occupant of 
the back seat managed to squeeze out of a rear passenger window and swim to 
safety. The other three occupants drowned. 

 

Compared to riverine flood events, the main additional risks posed by shoreline flooding 

involve the generally greater topographic relief along certain shoreline areas, and the 

greater potential impact likely to be seen from a single event such as a storm or surge that 

involve substantial wave actions. Weakened shoreline roads may cause personnel, 

vehicles or equipment to plummet down a steep incline, if erosion has been severe 

enough to cause such a collapse.  

 

Floods cause a variety of health and safety concerns. The most important is the potential 

loss of life. While relatively slow rising and slow moving floodwaters are not generally 

considered life threatening, they can be deadly when residents attempt to cross flooded 

areas (either in a vehicle as described above or by foot). People are at risk of electrocution 

when they re-enter a flooded house or basement without turning the power off.  

 

Floodwaters also carry whatever was on the ground that the storm water picked up, 

including dirt, oil, and farm and industrial chemicals. There is also a long-term problem for 

those who know that their homes can be flooded again. The resulting strain on floodplain 

residents takes its toll in the form of aggravated health and mental health problems.  
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Area Impacted:  Because all of Estral Beach is located within a 100-year floodplain, the entire 

Village is susceptible to the impacts from flooding. Several properties adjacent to the coastline 

are located within the 500-year floodplain and have a lower chance of flooding in a given year. 

The Village has a Base Flood Elevation of 578 ft. Any building with a finished floor elevation at 

our below the BFE has a 1% chance of flooding each year.  
 

Reported problems in the Village include street flooding, overbank flooding, and blocked 

culverts (from loose debris) that cause water backups. Basement flooding can be a problem in 

some buildings.  The intensity of impact from flooding can range from minor structural water 

damage to numerous homes destroyed. 

 

Economic Impact:  According to National Climatic Data Center records and the Michigan Hazard 

Mitigation Plan, property and crop damage from flooding events over the past 18 years has 

totaled about $9,890,000 in Monroe County, which works out to an average damage of 

$554,683 per year. Floods can impact a community by damaging buildings and infrastructure, 

threatening health and safety, and disrupting businesses and traffic. Furthermore, repetitively 

flooded areas without proper flood mitigation strategies tend to deteriorate over time, 

decreasing property values. Long-term collateral dangers include the outbreak of disease, 

broken sewer lines causing water supply pollution, downed power lines, broken gas lines, fires, 

and the release of hazardous materials, all of which can have long-term economic impacts. 

 

Critical Facilities/Services:  In some cases, flooding may result from power failures that 

temporarily shut down needed pumps and other facilities. Estral Beach has two flood control 

pumps located at the north and south ends of the village that are used to remove excess rain 

water and Lake Erie water. The flood control pumps are on a priority electricity restoration list 

with DTE Energy. However, the pumps do not have a backup generator. A loss of electricity 

could increase the negative impacts of a flood. 
 

Estral Beach does not contain any storm drains. However, a series of culverts accumulate storm 

waters, which are then pumped out by the two pump stations. Because the sanitary sewers are 

separate, they are not impacted by the storm and floodwaters. The sanitary sewers are 

connected to a pressurized underground system piped to the Berlin Township treatment 

facilities.  

Estral Beach Village emergency providers would typically be first responders to flooding.  

Emergency response could be hampered by power outages, flooded roads, and flooded 

structures. Additionally, communication services such as telephone and cable, or electrical 

utilities can be impacted by flooding. Monroe County along with the National Weather Service 

and other local media provide hazardous weather warnings using warning sirens, television, 

and radio. 
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2) Severe Thunderstorms 

Definition:  A severe thunderstorm, by definition, is a thunderstorm that contains any one or 

more of the following three weather conditions: hail (greater than ¾ of an inch in diameter), 

winds 58 mph or greater, or tornadoes (National Weather Service). Note that severe winds and 

tornadoes are addressed later within this Chapter. All thunderstorms produce lightning and 

many produce hail and heavy rain:  

 Lightning: The discharge of electricity from within a thunderstorm. 

 Hail:  A condition where atmospheric water particles from thunderstorms form into 

rounded or irregular lumps of ice that fall to the earth.  

Period of Occurrence Primarily spring through fall (May through September) 
between 3 pm and 9 pm, but can occur at any time.  

Number of Events to Date 
(1996-2014) 

8  severe lightning events, 42 days with hail (Monroe County) 

Annual Chance Probability Severe Lightning: 0.45 events/year: Once every 2 years 
(Monroe County) 
Hail: 2.33 events per year (Monroe County)  

Warning Time Minutes to hours (lightning and hail) 
Potential Impacts  Lightning: Utility damage and outages, infrastructure damage 

(transportation and communication systems), structural 
damage, fire, damaged or destroyed critical facilities, and 
hazardous material releases. Impacts human life, health, and 
public safety.  
 
Hail: Minimal to severe property and crop damage and 
destruction. 

Injury or Death (1950 – 2014) 2 injuries (lightning– Monroe County)   
Past Damages (1950-2014) $143,000  

Source(s): Michigan Hazard Mitigation Plan, 2014 Update; National Climatic Data Center 

Description:  A thunderstorm is formed from the rapid upward movement of warm, moist air. 

All thunderstorms contain lightning and may occur in a single event, or in clusters or lines. 

Therefore, it is possible for several thunderstorms to affect one location in the course of a few 

hours. Severe storms can occur at any time in Michigan, although they are most frequent 

during the warm spring and summer months from May through September. The potential 

thunderstorm threat is often measured by the number of “thunderstorm days” – defined as 

days in which thunderstorms are observed. Based on the Michigan State Hazard Mitigation 

Plan, Monroe County is subject to 40-60 thunderstorm days per year. 

Lightning occurs during all thunderstorms and can strike anywhere. Lightning is 

generated by the buildup of charged ions in a thundercloud. When the buildup becomes 
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strong enough, lightning appears as a “bolt” and interacts with the best conducting 

object or surface on the ground. A bolt of lightning reaches a temperature approaching 

50,000°F in a split second; The rapid heating and cooling of air near the lightning causes 

thunder. Although lightning is often perceived as a minor hazard, it kills more people 

than tornadoes or hurricanes. Most lightning fatalities and injuries occur outdoors.  

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

rapidly into the upper atmosphere and the subsequent cooling of the air mass. The size 

of a hailstone is related to the severity and size of the storm. Typically, significant 

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

less than half of all hailstorms. Along with heavy rain, hail usually falls near the center of 

the storm. However, strong winds can blow the hailstones away from the storm center, 

causing an unexpected hazard at places that otherwise might not appear threatened. 

When large hail falls to the ground, they can damage crops, dent autos, and injure 

wildlife and people.  

In Michigan, the areas of the state most prone to severe thunderstorms are also the areas most 

prone to large and damaging hail. Generally, severe thunderstorms that produce hail occur 

more frequently in the southern half of the Lower Peninsula (including Estral Beach and 

Monroe County) than other areas of the state.  

 

Hazard History:  Based on the National Climatic Data Website (http://www.ncdc.noaa.gov), 

Monroe County has experienced 8 severe lightning events and 74 hail events spread across 42 

days since 1996. Two injuries have been reported as a result of lightning, while none have been 

reported as a result of hail. Several notable Monroe County lightning and hail events in 

association with thunderstorms are listed and described below: 

 

Lightning: 

 October 13, 1999:  A cold front moved southeast across lower Michigan during the morning 

hours, and exited the state by early afternoon. A band of thunderstorms developed along and 

just ahead of the front. Several of the thunderstorms produced marginally severe hail. Just west 

of Dundee, two workers were slightly injured when lightning struck a gravel pile at a 

construction site. The men were standing near the pile when it was struck. One was taken to a 

local hospital for examination, then released; the second refused treatment. 

 

June 21, 2006: Lightning struck a home and a fire smoldered for 3 hours before erupting into a 

full blown fire. The home and the family's contents sustained heavy water, smoke and heat 

damage. No injuries were sustained. Total property damage was roughly estimated at $75K 

based on pictures included in the newspaper. 

http://www.ncdc.noaa.gov/
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 July 12, 2008:  Lightning struck a home under construction, destroying some siding and 

charring an electrical outlet. Property damage was estimated at roughly $3K. 

 

Hail: 

 

May 21, 2004:  Severe thunderstorms rolled through southern Michigan during the late-night 

hours of Thursday, May 20th into the early morning hours of Friday, May 21st. The storms 

delivered strong winds, hail and heavy rain to southeast Michigan. Much of the rainfall fell in 

saturated areas that had experienced well-above average precipitation for the month of May. In 

Southeast Michigan, the combination of heavy rain and the power failure of the Wyandotte 

Pumping Station during the hours of 12 AM to 530 AM on May 21st led to the occurrences of 

basement flooding in Dearborn Heights, Romulus, and Allen Park. 

 

June 19, 2006: During the afternoon of Monday June 19th, an upper level disturbance and 

associated cold front moved into the region and created a reasonably unstable environment. A 

decent number of severe weather events were noted in the relatively short-lived episode. These 

included mainly hail of 3/4 to 1 inch in diameter, but also spotty wind damage and a waterspout 

in western lake erie. The storms were multi-cellular in nature. Several short-lived supercells 

managed to produce hail up to the size of golf balls, winds up to 70 MPH, and one of the 

supercells eventually produced the waterspout. 

 

July 26, 2007:  This event will be remembered for the extreme intensity of large hail it 

generated. A most unusual hailstorm pounded areas in a 3 mile radius around the city of 

Durand. Severe hail fell for nearly an hour. At times, the hail was as big as golf balls. Hundreds of 

homes and vehicles suffered significant damages, totaling nearly 5 million dollars in this area 

alone. Large hail also caused significant damages to cars in and around the Adrian area. Mostly 

hail reports were received, but we did get a few wind damage reports from thunderstorm 

downbursts. 

 

Frequency and Probability: Lightning occurs during every thunderstorm, and is very likely to 

occur annually. However, since 1996, Monroe County has averaged approximately 0.45 severe 

lightning events per year; this results in a significant lightning event once every 2 years. Monroe 

County averages approximately 2.33 days with hail per year, with about half of them occurring 

in June or July. However, only approximately 18% of the events produced hail with a diameter 

of 1.5 inches or greater. A major damaging hail event can be expected in Michigan at least once 

every 2 to 3 years, with the southern tiers of counties in the Lower Peninsula having the highest 

risk (including Monroe County and Estral Beach).  

 

Health and Safety:  The Michigan Department of State Police reports than an average of 2.3 

deaths and 16.1 injuries occur annually from lightning strikes state-wide. In the last 18 years, 2 
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injuries have been reported in Monroe County as a result of lightning. When lightning strikes a 

human being, serious burns or death are the common outcomes. For those who survive, their 

injuries can lead to permanent disabilities.  

 

Health and safety risk is fairly low for hailstorms; there have been zero reported injuries in 

Monroe County over the past eighteen years. However, large hailstones can cause injury to 

those standing outside in the open, including bruises and head injuries. The National Oceanic 

Atmospheric Administration (NOAA) estimates that 24 people are injured from large hail each 

year in the United States.  

 

Area Impacted:  All areas in the State of Michigan are susceptible to severe storms. However, 

storms are more frequent in the southern lower peninsula than anywhere else in the state. 

While thunderstorms cover a large region, lightning strikes and hailstorms typically impact 

localized areas.  

 

Economic Impact:   Large hail can do extensive damage to structures and private property. 

Hailstones can batter crops, dent autos, damage roofs and windows, and cause injuries. 

Lightning can cause direct damage to structures and can cause fires that damage trees and 

structures. Since 1996, the National Climatic Data Center (NCDC) estimates that lightning has 

caused over $145,000 in damage in Monroe County. While the NCDC does not indicate any 

property damage as a result of hail in Monroe County, they estimate that the State of Michigan 

as a whole has seen over $5.5 million in property damage since 1996 as a result of hail. 

 

Critical Facilities:   Damage to utilities would require repair, which would be localized.  Monroe 

County along with the National Weather Service and other local media provide hazardous 

weather warnings using warning sirens, television, and radio.   

 

Estral Beach Village emergency providers would typically be first responders to lightning strikes 

and hail.  Emergency response could be hampered by power outages caused by lightning 

strikes.  Additionally, communication services such as telephone and cable, or electrical utilities 

can be impacted by lightning strikes, or other effects of thunderstorms, such as strong winds or 

tornadoes. Monroe County along with the National Weather Service and other local media 

provide hazardous weather warnings using warning sirens, television, and radio.  
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3) Severe Wind 

Definition:   Severe winds are characterized by wind velocities of 58 miles per hour or greater, 

with gusts sometimes exceeding 74 miles per hour.  

Period of Occurrence Common with summer thunderstorms, but may occur at any 
time.  

Number of Events to Date 
(1996-2013) 

198 (Monroe County) 

Annual Chance Probability  11 events per year (Monroe County)  
Warning Time Minutes to hours 
Potential Impacts  Utility damages and outages from falling trees, poles and 

flying debris, infrastructure damage (transportation, and 
communication systems), structural damage, destroyed 
critical facilities, damage to crops.  

Injury or Death (1996-2013) 8 injuries (Monroe County) 
Past Damages (1996-2013) $5,030,000 (Monroe County); $280,000 per year 

 Source: National Climate Data Center (www.ncdc.noaa.gov/stormevents/)  

 

Description:  According to the National Weather Service, winds 58 miles per hour (50 knots) or 

greater are classified as severe. It must be noted that severe winds typically refers to winds 

from thunderstorms and other forms of severe weather (such as an arctic front), but not 

tornadoes (refer to the “Tornadoes” section). Windstorms are a common occurrence in many 

areas in Michigan including Estral Beach and Monroe County as a whole. Similar to tornadoes, 

severe winds can cause damage to homes, businesses, power lines, trees and agricultural crops, 

but tend to result in a smaller number of deaths. However, because severe winds can be more 

widespread than a tornado and can affect multiple communities/counties simultaneously, 

property damage can be more widespread than a tornado. In addition to property damage to 

buildings and items (especially to less sturdy structures such as storage sheds, mobile homes, 

vehicles), severe winds can cause infrastructure damage from downed power lines due to 

falling limbs and trees. Large scale power failures are common during severe wind events, and 

have occurred recently within Estral Beach. In addition, roads can be blocked by falling trees, 

impacting travel and emergency response routes.  

Data from the National Weather Service indicate that the southern-half of the Lower Peninsula 

experiences severe winds more frequently than any other area of the state. On average, severe 

winds are expected 2-3 times per year in the Upper Peninsula, 3-4 times per year in the 

northern Lower Peninsula, and 5-7 times per year in the southern Lower Peninsula (Michigan 

Hazard Mitigation Plan).  

http://www.ncdc.noaa.gov/stormevents/
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A Derecho is a widespread and long-lived windstorm that is associated with a fast-moving band 

of severe thunderstorms, and provides a convenient term to describe severe non-tornado 

winds. A derecho is a “widespread event” in that it can be hundreds of miles long and more 

than 100 miles across. The damage path of a derecho can be over 250 miles long. Derechos are 

typically associated with a stationary front rather than a cold front, and occur mostly in July; 

however, derechos may occur at any time during the spring or summer. Figure 6 below 

provides an illustration of the typical frequency and patterns of Derechos in the Midwest. As 

shown in the graphic and as previously mentioned, windstorms are more frequent in Monroe 

County and southern Michigan than in other areas of the state. Based on the Map, Estral Beach 

is likely to experience a derecho event once every year. 

Figure 6. – Derecho Frequency 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Hazard History:  Severe windstorms can, and have, occurred anywhere within Monroe County 

and during any season. According to the National Climatic Data Center and the most recent 

Michigan Hazard Mitigation Plan, Monroe County has had 198 significant severe wind events 

(occurring on 124 different dates) since 1996. The number of events in this time period results 

in an average frequency of 11.1 significant wind events per year. Most of these events have 

occurred during the non-winter months of the year that are associated with severe 

thunderstorms. However, several have occurred in January and December as a result of severe 

cold fronts. Some of the most notable windstorms to affect Monroe County are listed below, as 

described by the NCDC: 

Source: NOAA Storm Prediction Center 

(http://www.spc.noaa.gov/misc/AbtDerechos/derechofacts.htm)  

http://www.spc.noaa.gov/misc/AbtDerechos/derechofacts.htm
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August 16, 1997:  Severe thunderstorms developed along the north edge of a very warm 

unstable air mass during the early morning on the 16th. One storm did 50,000 dollars’ worth of 

damage to a campground near route 12 outside of Cement City. Another storm uprooted 

several trees south of Temperance. One of the trees fell on a tent, injuring a 36 year-old woman 

and her 4 year-old daughter.  

November 11, 2005: An impressive warm front lifted north through Southeast Lower 

Michigan during the afternoon and evening of the 15th. Thunderstorms developed within the 

warm sector as the cold front approached from the west. Intense cloud to ground lightning was 

observed and one storm actually became severe in Monroe County, where a tree fell onto a 

road. The cold front pushed through during the evening, leading to another period of strong 

winds, occurring through the early morning hours. Southwest winds were sustained at 25 to 35 

mph, gusting to around 50 mph, with the exception Huron County, where wind gusts estimated 

near 60 mph brought down trees along the lakeshore from Caseville to Grindstone City. Heavy 

rains also occurred across the region, and the combination of winds and rain led to property 

damage estimated at 7.2 million dollars. At 430 EST on the 16th, One man was killed (indirect) 

and another injured (indirect) in a vehicle collision caused by a tree that had fallen into the road 

due to the strong gusty winds. (County Property Damage: $450k). 

June 8, 2008: A derecho swept through southeast Michigan on Sunday afternoon June 8th. 

This brought widespread wind damage and localized large hail to the region. Enhanced wind 

damage, due to winds as high as 85 mph, affected Shiawassee, Livingston, Genesee, Oakland, 

Lapeer, Macomb and St. Clair counties. Thousands of trees were lost, with significant property 

damage occurring as trees fell on houses and cars. This is the most widespread damage to occur 

over southeast Michigan in over a decade, as over 300,000 residents lost power. Over 10,000 

residents were without power for a week or more, indicative of the extent of damage, which 

was estimated to be 100 million dollars. (County Property Damage: $36k)  

November 17, 2013: A powerful low pressure system strengthened and tracked northeast from 

the western Great Lakes towards James Bay during the afternoon of November 17th through 

the overnight hours. Southerly winds out ahead of the cold front allowed temperatures to soar 

into the lower to middle 60s during the afternoon hours across southeast Michigan. A line of 

thunderstorms developed with the cold front that swept through the area during the evening 

hours. Several of these storms produced severe wind gusts and wind damage as they moved 

through the area. Behind the cold front, gradient winds gusted to 55 to 65 mph during the 

evening and overnight hours, producing additional damage across southeast Michigan. 

Widespread trees and power lines downed by the winds lead to over 400,000 homes and 

businesses to lose power. 

Frequency and Probability:  Based on historical data from the NCDC as well as the Michigan 

Hazard Mitigation Plan, the southern Lower Peninsula of Michigan has averaged 10-17 severe 

storm events per year over the past 18 years. Monroe County falls within this range, having 

experienced roughly 11 events per year in this same period.  The likelihood of Estral Beach 
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experiencing a severe wind event in the future is the same for Monroe County as a whole. 

While many severe storm events are associated with thunderstorms, cold and arctic fronts can 

produce severe wind and cause serious damage.  

 

Health and Safety:  Severe windstorms produce the most risk from falling trees, electrical lines, 

and blowing debris. The NCDC and Michigan Hazard Mitigation report that 8 injuries have 

occurred in Monroe County in the last 18 years as a result of high winds. This results in 

approximately one injury every two years. As expected, the probability of injury is much higher 

for the 39 southern Lower Peninsula counties. 203 injuries and 30 deaths have been reported 

for these counties (including Monroe) in the same period, resulting in an average of 11 injuries 

and 1.5 deaths per year.  

 

Area Impacted:  Windstorms will likely have an impact on the entire population of Estral Beach. 

However, residents in mobile homes and poorly anchored structures are at the most risk. 

According to SEMCOG and the U.S. Census Bureau’s American Community Survey, Estral Beach 

only has 2 mobile home structures; these mobile home structures may not currently exist 

within the village. Therefore, the risk of structural damage by wind itself is fairly low within the 

Village. However, any structure and any area of the Village is susceptible to damage by falling 

power lines, trees, and flying debris.  

 

Economic Impact:  According to National Climatic Data Center records, property and crop 

damage from severe wind events over the past 18 years has totaled about $5,030,000 in 

Monroe County, which works out to an average of $280,000 worth of damage per year. 

However, this figure does not necessarily represent the damage to businesses due to long-term 

power outages.  

 

Critical Facilities/Services:  Initial response for emergencies caused by high winds would be from 

the Estral Beach Village Fire Department. It is expected that emergency response could be 

hampered by power outages caused by windstorms, as well as telephone and cable outages. 

Additionally, access to damaged areas could be limited due to fallen trees, poles or debris in the 

road.  

  

DTE Energy, Consumers Energy and other major electric utility companies have active, ongoing 

programs to improve system reliability and protect facilities from damage by severe winds.  

Typically, these programs focus on trimming trees to prevent the encroachment of overhead 

lines. There may be additional response from regional, state, and other local agencies to 

provide clean-up assistance.  

 



Chapter 3 –  Hazard Profile  

 

 Estral Beach Village Hazard Mitigation Plan 37 

 

4) Tornado 

Definition:  A violently rotating column of air extending downward to the ground from a 

cumulonimbus cloud.  

Period of Occurrence Primarily spring through summer (April through September) 
between 3 pm and 9 pm, but can occur at any time.  

Number of Events to Date 
(1950-2014) 

33 tornadoes in Monroe County; 2 tornadoes in Estral Beach 

Annual Chance Probability 0.52 (Monroe County); 0.03 (Estral Beach)  
Warning Time Minutes to hours 
Potential Impacts  Damage to structures, vehicles, infrastructure. Impeded 

traffic, power failures, debris and road closures. Impacts 
human life, health, and public safety. 

Injury or Death (1950 – 2014) 17 dead, 75 injured (Monroe County); 0 dead, 0 injured 
(Estral Beach)  

Past Damages (1950-2014) $66.87 million, $1.04 million averaged per year (Monroe 
County);  $10 million, $150K averaged per year (Estral Beach).  

 Source: National Climate Data Center (www.ncdc.noaa.gov/stormevents/)  

 

Description: Tornadoes are high-profile hazards that can cause catastrophic damage to either a 

limited or an extensive area. The funnel cloud associated with a tornado may have winds up to 

300 miles per hour and an interior air pressure that is 10-20 percent below that of the 

surrounding atmosphere. While the typical length of a tornado path is approximately 16 miles, 

tracks up to 200 miles have been reported. The widths of tornado paths are generally less than 

one-quarter mile wide, but can be over one mile wide in some cases.  

Typically, tornadoes last only a few minutes on the ground, but those few minutes can result in 

tremendous damage and devastation. Historically, tornadoes result in tremendous loss of life, 

especially in Michigan. Records indicate that tornadoes in Michigan have been more deadly 

than in many other tornado-prone states. Since 1990, tornadoes in Michigan have resulted in 6 

deaths and over 200 injuries.  

Tornado intensity is measured on the Enhanced Fujita Scale, which examines the damage 

caused by a tornado on homes, commercial buildings, and other man-made structures. The 

Enhanced Fujita Scale uses the categories of EF0 through EF5 to rate the strength of tornadoes 

in the United States estimated via the damage they cause, not by their size. Implementation of 

this enhanced scale began February 1, 2007. The Enhanced Fujita Scale is presented in Table 

10. 

 

http://www.ncdc.noaa.gov/stormevents/
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Table 10. – Enhanced Fujita Scale used to Categorize Tornadoes 

EF-Scale 
Number 

Intensity 
Descriptor 

Wind 
Speed 
(mph) 

Type/Intensity of Damage 

EF0 Gale Tornado 65-85 Light damage. Some damage to gutters, sidings or 
chimneys; branches broken off trees; shallow-rooted trees 
pushed over; damage to sign boards. 

EF1 Weak Tornado 86-110 Moderate damage. The lower limit is the beginning of 
hurricane wind speed; peel surface off roofs; mobile 
homes pushed off foundations or overturned; moving 
autos pushed off roads;  

EF2 Strong Tornado 111-135 Considerable damage. Roofs torn off frame houses; mobile 
homes demolished; boxcars pushed over; large trees 
snapped or uprooted; light-object missiles generated. 

EF3 Severe Tornado 136-165 Severe damage. Roof and some walls torn off well-
constructed houses; trains overturned; most trees in forest 
uprooted; heavy cars lifted off ground and thrown.  

EF4 Devastating 
Tornado 

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

EF5 Incredible 
Tornado 

Over 200 Incredible damage. Strong frame houses lifted off 
foundations and carried considerable distances to 
disintegrate; automobile-sized missiles fly through the air 
in excess of 100 meters; trees debarked; steel reinforced 
concrete structures badly damaged; incredible phenomena 
will occur.  

Source(s): Michigan Hazard Mitigation Plan, 2014 Update; National Climatic Data Center 

According to the National Weather Service (NWS), since 1950, approximately 61% of tornadoes 

that occurred within the United States were classified as weak tornadoes (EF0 or EF1 intensity). 

Approximately 27% were classified as strong tornadoes (EF2 or EF3) while only 12% were 

classified as violent tornadoes (EF4 or EF5). Unfortunately, those violent tornadoes, while few 

in number, caused about 65% of all tornado-related deaths nationally. Strong tornadoes 

accounted for another 33% of tornado-related deaths, while weak tornadoes caused only 1% of 

tornado-related deaths.  

Hazard History:  Based on the National Climatic Data Website (http://www.ncdc.noaa.gov), 33 

tornado events have occurred within Monroe County between January 1950 and June 30, 2014. 

These tornadoes have killed 17 people, injured 75 people, and produced over $66 million in 

property damage. Figure 7 (from www.tornadohistoryproject.com) illustrates the location and 

intensity of each recorded tornado from 1950 to 2014.   

 

http://www.ncdc.noaa.gov/
http://www.tornadohistoryproject.com/
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Figure 7. – Tornadoes in Monroe County, MI, 1950-2014 

 

 

 

 

 

 

 

 

 

  
 Source: www.tornadohistoryproject.com   

 

According to the National Climatic Data Storm Event Database and the Tornado History Project 

(tornadohistoryproject.com), two (2) tornadoes actually touched down in Estral Beach between 

1950 and 2014. These tornadoes, denoted by “A” and “B” in the Map above, occurred in 2006 

and 2010, respectively. Table 11, below, includes a listing of each event. A more detailed 

description of each event follows the table.  

Table 11. – Tornado Events Recorded in Estral Beach, 1950-2014 

Map 
Letter 

Date Location 
Length 

Magnitude 
Total Cost of 

Damage 
Deaths/Injuries 

A June 27, 2006 Estral Beach 0.2 miles F0 $50,000 0/0 

B June 6, 2010 
Detroit Beach 
– Estral Beach 

5.15 miles F1 $10,000,000 0/0 

 

A detailed event narrative of each recorded tornado hazard within Estral Beach, obtained from 

the National Climatic Data Center, is included below: 

June 27, 2006:  A very thin tornado briefly touched down just west of Chinavere Road just 
north of Dixie Highway in Berlin Township at 1434 EST on Tuesday, June 27th. The tornado 
tracked southeast and lifted as it moved across Dixie Highway. The Tornado was rated an F0 
anticyclonic tornado with winds up to 65 MPH. The tornado was on the ground for less than 

Estral Beach 

A 

B 

http://www.tornadohistoryproject.com/
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a minute but long enough to blow over a loaded tractor-trailer rig weighing 45,000 pounds 
parked next to a home. Only minor structural damage occurred to the home. The tornado 
created crop-circle like patterns in a neighboring wheat field. No injuries or deaths were 
reported. Property damages included the loss of the truck, confirmed at $50K. The same 
storm cell produced a waterspout over Lake Erie just moments later. 
 
June 6, 2010 (Gubernatorial Emergency Declaration): A tornado touched down at 2:33 am 
just southwest of Woodland Beach. The tornado tracked 5 miles to the northeast, reaching 
Estral Beach at 2:39 am before moving into Lake Erie. The path width was 500 yards with 
estimated maximum winds of 90 mph, which is classified at an EF1. This tornado impacted 
the Fermi nuclear power facility, peeling off a section of the roof and some siding on storage 
buildings. Over 125 homes and 23 vehicles were damaged, with many trees downed. 
 

 

Frequency and Probability: Based on the information from the National Climatic Data Center 

between 1950 and 2014, tornadoes occur within Monroe County approximately once every two 

years. In other words, there is a 52% chance of a tornado touching down within Monroe County 

in any given year. 39% of tornados in Monroe county since 1950 have measured F2 or higher on 

the Fujita Scale. Unfortunately, those violent tornadoes, which are few in number, caused 

about 65% of all tornado-related deaths nationally. Monroe County’s risk is especially high 

within Michigan. When adjusting for the size of the county, the highest-risk Michigan counties 

on a per-land area basis are Genesee County (10.5 tornadoes per 10,000 square miles), Monroe 

County (8.4), Ingham County (8) and Berrien County (8).  

 

Based upon this same data, Estral Beach is likely to experience a tornado once every 33 years 

(3% annual chance). While the annual probability of a tornado in Estral Beach is fairly low, 

tornadoes can occur at any time and can cause a large amount of property damage, injury or 

death. Tornadoes typically occur in the warmer months (April through September), but can, and 

have, occurred in any month. Michigan historical records show that a tornado occurred as early 

as March and as late as October.  

 

Health & Safety: Since 1950, 17 deaths and 75 injuries have been reported in Monroe 

County as a result of tornadoes. Zero injuries or deaths have occurred within Estral Beach. 

Tornadoes produce the most risk from falling trees, electrical lines, and blowing debris.  

 

Area Impacted: Michigan lies at the northeastern edge of the nation’s primary tornado 

belt, which extends approximately 400 miles on either side of a line from Fort Worth, Texas to 

Detroit, Michigan. The tornado belt is an area where warm, moist air from the Gulf of Mexico 

battles with the cold air coming down from Canada, resulting in an area ripe with tornado 

creation.  



Chapter 3 –  Hazard Profile  

 

 Estral Beach Village Hazard Mitigation Plan 41 

 

The entire county, including Estral Beach Village, is susceptible to tornadoes. There can be wide 

sections of a community completely destroyed by one or more tornadoes. Neighborhoods can 

be reduced to piles of splintered trees and homes, and a junkyard of twisted metal objects. 

Residents in mobile homes are at the greatest risk to tornadoes, but all of the population within 

a tornado’s path is at risk.  

 

Economic Impact: According to the National Climatic Data Center, there has been 

approximately $67 million in property damage as a result of tornadoes in Monroe County since 

1950. In Estral Beach, tornadoes have caused approximately $10 million in property damage 

since 1950. Tornadoes can also cause severe damage to electrical systems, which leads to 

power outages.  

 

Critical Facilities/Services:  Monroe County, along with the National Weather Service, 

National Oceanic and Atmospheric Administration (NOAA), and other local media provide 

tornado warnings using warning sirens, television, and radio. Public warning systems can be 

very effective at saving lives in densely populated areas where the siren warning tone is most 

audible. While Monroe County does not operate any public warning sirens near Estral Beach, 

FERMI operates one siren within Estral Beach (at the Corner of Lakeview & Superior) and 8 

sirens in Berlin Township. The FERMI siren is activated for any emergency requiring public 

warning and notification, including tornadoes.  

 

Initial response for emergencies caused by tornadoes would be from the Estral Beach Village 

Fire Department. One of the major problems associated with the severe winds from tornadoes 

and thunderstorms is the loss of electric power caused by trees falling on power lines; 

emergency response could be hampered by these power outages. Additionally, communication 

services such as telephone and cable would be impacted. 

Utility companies would provide repair and clean-up services in order to quickly restore 

electricity and other services.  There may be additional response from regional, state, and other 

local agencies to provide clean-up assistance.   
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5) Winter Storms  

 

Definition:  A severe winter storm is defined as a period of rapid accumulation of snow or ice 

often accompanied by low temperatures and low visibility, which results in hazardous 

conditions and/or property damage. A severe winter storm can be defined as a snowstorm or 

ice/sleet storm, or both. Note that extreme cold temperatures are addressed in a separate 

section of this Chapter. 

Snowstorm: A period of rapid accumulation of snow accompanied by high winds and 

cold temperatures. Blizzards are the most dramatic and perilous of all snowstorms. 

Ice and Sleet Storm: Rain that freezes on contact with surfaces causing a coating of ice 

on exposed surfaces. Sleet is small frozen rain drops (ice pellets) that bounce when 

hitting the ground or other objects. 

Period of Occurrence Winter months (November through early April)  
Number of Events to Date 
(1996-2014) 

33 severe snowstorms 
4 ice/sleet events (Monroe County) 

Annual Chance Probability Snowstorm: 1 severe storm per year 
Ice/Sleet storm: 0.22. One severe storm every 4 years. 

Warning Time Days for snow 
Minutes to hours for ice 

Potential Impacts  Infrastructure damage (transportation and communication 
systems), structural damage, destroyed/damaged critical 
facilities. Can cause transportation problems, power outages, 
frozen water mains and pipes, and damaged properties.  

Injury or Death (1996 – 2014) 0 injuries/deaths (Monroe County)  
7 injuries/3 deaths (State-wide) 

Past Damages (1996-2014) $4.5 million (Monroe County) 
Source: National Climate Data Center (www.ncdc.noaa.gov/stormevents/) 

Description: There are three main types of severe winter hazards and storms: snowstorms, 

ice storms and sleet storms. Blizzards are the most dramatic and hazardous snowstorm, as they 

are characterized by low temperatures and strong winds (over 35 mph) bearing enormous 

amounts of snow. Most of the snow accompanying a blizzard is in the form of fine, powdery 

particles that reduce visibility down to a few feet. The cost of clearing snow can result in a large 

loss and disruption of essential services in affected communities, as well as a variety of health 

risks. 

Ice storms are the result of cold rain that freezes on contact with the surface, coating the 

ground, trees, buildings, overhead wires and other exposed objects with ice. While ice storms 

and sleet storms are often used synonymously, they are in fact two separate phenomena. Sleet 

http://www.ncdc.noaa.gov/stormevents/
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storms involve small pellets of ice that accumulate on or bounce off of surfaces and are less 

dangerous than ice storms. However, sleet in sufficient depth does cause hazardous driving 

conditions. Ice storms usually have a regional effect, impacting groups of counties rather than 

just one. Often, ice storms are accompanied by snowfall; this results in dangerous driving and 

walking conditions, as the ice becomes camouflaged by the snow.  

Both snowstorms and ice/sleet storms occur between November to early April when the 

temperature sits close to 32°F. However, both storms are far more severe when the 

temperature dips into the lower 20s. Most of the severe winter weather events that occur in 

Michigan have their origin as Canadian and Arctic cold fronts that move across the state from 

the west or northwest, although some of the most significant winter storms have their origins 

from the southwest (in combination with Arctic air masses).  

Winter storms bring hazardous driving and walking conditions, as well as heart attacks due to 

exertion caused by shoveling snow. Certain populations are especially vulnerable to the impacts 

of snowstorms and ice storms, including the elderly and the very young. In addition, severe 

winter storms can cause property damage and economic loss due to the cost of clearing snow 

and the reduced demand for commercial services. 

Hazard History: Estral Beach and Monroe County are both very susceptible to severe 

snowstorms and ice/sleet storms. The National Climatic Data Center reports a total of 33 winter 

storm/heavy snow events and 4 ice/sleet events in Monroe County since 1996. Several notable 

events are listed and described below: 

Winter Storm/Heavy Snow: 

January 2nd, 1999 (Presidential Emergency Declaration): A strong low pressure system moved 

from the mid-Mississippi Valley on the morning of the 2nd, to northern Lake Huron by the 

afternoon of the 3rd. This low produced very heavy snow across most of the southern Great 

Lakes, and southeast Michigan was no exception. Snow developed from south to north across 

southeast Michigan during the daylight hours of the 2nd. A combination of snow, blowing snow, 

and wind produced blizzard conditions across the metro Detroit area in the early afternoon. The 

winds subsided slightly as the snow intensified, but near-blizzard conditions were the rule into 

the overnight hours. The strong wind throughout the storm made it very difficult to measure 

snowfall accurately. 

All told, this was one of the worst snowstorms of the past 25 years, and the effects were far-

reaching. The storm was well advertised, and a run on grocery stores occurred early in the day. 

Many stores ran out of staples like bread and milk. Most businesses closed their doors early on 

the 2nd, to allow employees to get home while they still could. After the snow, the run was on 

snow removal equipment, with snowblowers, shovels, and salt all very hard to find. The weight 

of the snow tore a gash in the roof of the Pontiac Silverdome. Most schools closed the Monday 
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and Tuesday after the storm (the 2nd was a Saturday), and some schools stayed closed for 

Wednesday as well. 

December 11th, 2000:  A powerful storm system moved east just south of Michigan, dumping 

heavy snow across all of the area, with some freezing rain and sleet near the Ohio border. Near 

blizzard conditions were found across all of the area, with an outright blizzard in the Thumb. 

Many schools were closed for two to four days after the storm. Mail delivery the next day was 

spotty at best, and many businesses and government offices were closed. Several communities 

declared snow emergencies, forbidding all non-emergency travel until crews could clear roads. 

Presidential Emergency Declarations were made for all counties in southeast Michigan except 

Wayne, Lenawee, and Monroe. 

March 12th, 2014:  A low pressure system tracked across the Ohio Valley on March 12th. A 

tremendous amount of moisture lifted north of the low track and into southern Michigan. This 

moisture combined with arctic air plunging into the Great Lakes quickly turned light rain into all 

snow. Intensification of this storm system during the morning of the 12th lead to the 

development of heavy wet snow. During the course of the morning, northerly winds gusted 

between 35 to 45 mph, which caused a significant amount of blowing and drifting of the snow. 

These northerly winds also caused temperatures to plummet during the course of the 

afternoon. The rapid freezing of the heavy wet snow and blowing and drifting led to extremely 

poor road conditions throughout most of Southeast Michigan.  

Ice/Sleet/Freeze Storms: 

March 14th, 1997:  Low pressure tracked from the central Plains northeast across southeast 

lower Michigan late on the 13th through the 14th. The storm brought widespread precipitation 

to southeast Michigan from late on the 13th through midday on the 14th. North of Detroit, 

nearly all of the precipitation fell in the form of freezing rain, with small amounts of snow and 

sleet noted in a few spots. From Detroit and Ann Arbor south to the state-line, the freezing rain 

changed to rain, but not before heavy ice accumulations occurred. Total precipitation amounts 

ranged from 1.5 to nearly 2.5 inches from Detroit and Ann Arbor south to the Ohio state-line.  

In the Detroit Metropolitan area, the ice storm resulted in power outages to over 425,000 

homes and businesses; the 3rd largest outage in history, and the worst ever for an ice storm. 

Several thousand residents were without power for as long as 4 days. In addition to powerlines, 

falling trees damaged dozens of cars and houses throughout the area. Most schools were 

closed, and there were numerous auto accidents. 

January 30th, 2002:  The prolonged period of winter weather across southeast Michigan from 

January 30th to February 1st was the result of a series of low pressure systems that developed 

in Texas and moved northeastward along an arctic frontal boundary. The snowfall diminished 

during the early evening hours of the 30th. However, a low pressure system moved northeast 

along the arctic frontal boundary that same evening and moved into central Indiana and 

northern Ohio by the morning of the 31st. This system allowed precipitation to quickly develop 
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across southeast Michigan late in the evening on the 30th. The precipitation began as snow, and 

then changed over to freezing rain south of I-96 as warm air moved over the colder air near the 

surface. The heaviest freezing rain fell along and south of a line from Ann Arbor to Detroit, with 

precipitation being mostly in the form of snow to the north.  

Most of the damage from this prolonged winter storm occurred in Washtenaw, Wayne, 

Lenawee, and Monroe counties due to the higher accumulations of ice. The weight of the snow 

and ice on trees caused hundreds of tree limbs to break and even uprooted a few large trees. 

This did damage to dozens of homes and automobiles. The weight of the snow and ice led to the 

collapse of the roof at Checker's Sav-more Drugs in Westland. Only two people were in the store 

at the time, and both escaped uninjured. In Salem Township, the metal roof of the Gardner 

Wescott manufacturing plant also caved in due to the weight of the snow and ice. No one was 

inside the plant at the time of the collapse. A girl (age unknown) was struck by a falling tree 

branch in Detroit and sent to the hospital with minor head injuries. A woman in Ypsilanti was 

also injured when a tree limb fell and broke her leg. The accumulation of snow and ice on the 

roads and highways led to dozens of accidents across southeast Michigan. Flooded roadways 

also led to traffic problems across portions of metro Detroit as storm drains became blocked 

with snow and ice. At least 5 fatal traffic accidents occurred across southeast Michigan during 

the two days of winter weather. A man died in Saginaw's Taymouth Township when his pickup 

truck slid into a creek. Another fatality occurred in Macomb's Shelby Township when a woman’s 

vehicle spun out of control and hit a pickup truck. One woman was struck and killed when she 

stepped out of her car to assist a troubled motorist in Washtenaw county. A man in Monroe 

county was also struck and killed when he stepped out of his disabled car on US-23. Several 

people were also treated for heart attacks after shoveling heavy snow. Falling tree branches and 

the weight of the ice downed hundreds of power lines and left an estimated 290 thousand 

residents and businesses without power, some of which had to wait several days for power to 

be restored. Most of the power outages occurred in the metro Detroit area, as well as across 

Washtenaw, Lenawee, and Monroe counties. The heavy snowfall was enough to prompt dozens 

of communities in the metro Detroit area to declare snow emergencies, and closed almost all 

school districts. 

February 20th, 2011:  A big winter storm impacted southeast Michigan, with 5 to 10 inches of 

snow falling across the majority of the area. Snow turned to ice near the Ohio border, where a 

major ice storm occurred. Downed trees and powerlines occurred over Lenawee and Monroe 

counties due to ice accumulations half an inch to one inch. Power outages lasted 4 to 5 days. 

Frequency and Probability:  According to the Michigan State Hazard Mitigation Plan, the State 

averages 1 major snowstorm event approximately every 5 years, and one major ice or sleet 

storm per year. Based on NCDC data, since 1996, Monroe County averages approximately 1.83 

major snowstorms and 0.22 ice/sleet storms per year. According to this data, Estral Beach is 

likely to experience a major snowstorm every year and a major ice/sleet storm every 4 years.  
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Health & Safety:  Winter storms (including snowstorms and ice storms) bring hazardous driving 

and walking conditions. Many injuries and deaths are caused by automobile accidents, heart 

attacks from overexertion, downed power lines, and other secondary effects. While the NCDC 

does not report any deaths or injuries as a direct result of winter storms in Monroe County, 

they do report approximately 3 deaths and 7 injuries Statewide since 1996. 

 

Heavy snows can shut down towns and cities for a period of a few days if snow is persistent and 

cannot be cleared in a timely fashion. Roof failures may occur as the weight and volume of 

snow causes damage to homes and buildings. Motorists and passengers in cars can be stranded 

in rural areas and die of exposure due to inadequate preparation. 

 

Areas Impacted: Winter storms generally impact entire counties and regions. Therefore, 

all of Estral Beach is at risk when a winter storm strikes. Estral Beach is particularly susceptible 

to the negative impacts of winter storms due to the Village’s limited transportation network. 

Port Sunlight Road represents the major ingress/egress point from the Village. Severe winter 

weather, including snowfall and ice storms, can inhibit the ability to leave or access the Village. 

Therefore, it is vital that the Village maintain debris management and snow-clearing procedures 

so that tree and other storm-related debris, as well as snow, can be cleared in the most 

expedient and efficient manner possible.  

 

Economic Impact: Severe winter weather can force businesses to temporarily close and can 

reduce the demand for commercial services. In addition, the cost of clearing snow and debris 

after storms can be enormous, not to mention potential damage to property. Since 1996, 

Approximately $4.5 million in damages have been reported in Monroe Countyas a result of 

severe winter storms. 

 

Critical Facilities and Services: Transportation including roads and airports would be 

affected.    Emergency responders in the Estral Beach Village Fire Department would be first 

responders to traffic accidents from icy road conditions, etc.   Estral Beach Village would 

provide local response in the form of public works for snow plowing and emergency medical 

services as needed. 

 

Monroe County along with the National Weather Service and other local media provide severe 

storm warnings using warning sirens, television, and radio.  

As needed, utility companies would provide repair and clean-up services in order to quickly 

restore electricity and other services.  There may be additional response from regional, state, 

and other local agencies to provide clean-up assistance.   



Chapter 3 –  Hazard Profile  

 

 Estral Beach Village Hazard Mitigation Plan 47 

 

6) Extreme Temperatures  

Prolonged periods of extreme temperatures, whether extreme summer heat or extreme winter 

cold, can pose severe and often life-threatening problems for Estral Beach citizens. Both 

primarily affect the most vulnerable segments of the population – the elderly, children, the 

poor or homeless, and those in poor health. Due to their unique characteristics, extreme heat 

and extreme cold will be discussed separately.  

Definition:  Temperature extremes are broken down into two categories: extreme heat and 

extreme cold. 

Extreme Heat: Marked by temperatures above 90°F; primarily associated with summer 

months of June, July and August. 

Extreme Cold: Categorized by temperatures plunging near or below 0°F; primarily 

associated with the wintery months of November through March.  

Extreme Heat Summary 

Period of Occurrence Summer months (June, July, August)  
Number of Events to Date 
(1996-2014) 

12 (Monroe County) 

Annual Chance Probability 9.1 or more days above 90 °F per year (Monroe County)  
Warning Time Days to Weeks 
Potential Impacts  Impacts public health and safety, especially the elderly and 

homeless. May cause heat exhaustion or heat stroke. Strains 
energy demands. 

Injury or Death (1996 – 2014) 2 injuries (Monroe County) 
Past Damages (1996-2014) Not available 

 

Extreme Cold Summary 

Period of Occurrence Winter months (November through March)  
Number of Events to Date 
(1950-2014) 

9* 

Annual Chance Probability 0-9.9 days below 0°F per year (Monroe County) 
Warning Time Days to Weeks 
Potential Impacts  Impacts public health and safety, especially the elderly and 

homeless. May cause frostbite and hypothermia. Damage to 
buildings and pipelines. 

Injury or Death (1996 – 2014) 10 injuries (Monroe County)  
Past Damages (1996-2014) $25,000 (Monroe County) 

 Source: National Climate Data Center (www.ncdc.noaa.gov/stormevents/)  
 * Does not include polar vortex of 2013/2014, which is not denoted as Extreme Cold/Windchill in the NCDC database 
 

http://www.ncdc.noaa.gov/stormevents/
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6a) Extreme Heat Profile 

 

Description: Extreme summer weather is often characterized by a combination of very high 

temperatures and humid conditions. When persisting over a long period of time, this 

phenomenon is referred to as a heat wave. The major threats of extreme heat are heat 

exhaustion and heatstroke: 

Heat Exhaustion: Occurs when the body overheats after being exposed to high temperatures for 

a long period of time. Heat exhaustion results from the failure to replace the fluids, thus 

creating more heat than the body can release. Symptoms of heat exhaustion include dizziness, 

fatigue, heavy sweating, and thirst.  

Heat Stroke: Heat stroke is the most severe of heat-related health problems, and often 

results from heavy activity in hot environments with inadequate fluid intake. Heatstroke occurs 

when the body’s normal mechanism for dealing with heat (sweating and temperature control) 

become inadequate. Young children, older adults and overweight individuals are at high risk of 

heatstroke. Symptoms include elevated body temperature (greater than 104°F), dry skin, 

inadequate perspiration, confusion, and seizures.  

Treatment of heat exhaustion and heat stroke generally consists of restoring fluids and staying 

indoors in a cooler environment. It is very important to note that evaporation is a cooling 

mechanism for our bodies. Evaporation of moisture (i.e. sweating) doesn’t occur as rapidly 

when the surrounding air already has a relatively high moisture content (high humidity). 

Therefore, it can be difficult for the body to gauge actual temperatures. A period of extreme 

heat is more debilitating when the air humidity is high, and a period of extreme cold is similarly 

more dangerous when coupled with strong winds. The additional factor of humidity provides 

the basis for the Heat Index (HI), provided in Table 12. The Heat Index combines temperature 

and relative humidity in an attempt to determine the human-perceived temperature. In other 

words, the Heat Index describes how hot it actually feels.  
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Table 12. – Heat Index (Temperature versus Relative Humidity Scale) 

 

 

Because the combined effects of high temperatures, high humidity, and trapped pollution are 

focused more intensely in urban centers, heatstroke and heat exhaustion are a greater problem 

in sizeable cities than in suburban or rural areas. However, extreme summer heat is also 

hazardous to livestock and agricultural crops, and can cause water shortages, fire hazards, and 

prompt excessive energy demands (similar to the impacts of a drought).  

Air conditioning is one of the most effective measures for reducing the effects of extreme 

summer heat. Unfortunately, many people vulnerable to this hazard do not work or live in air-

conditioned environments.  

Certain demographic groups are more likely to be affected by extreme heat, such as the elderly 

and impoverished. In this regard, the elderly include population over 65, while the 

impoverished include the population with income less than $20k per year. A very low 

percentage of Estral Beach residents fall below the poverty line. Based upon Census and 

American Community Survey data, however, approximately 57 residents (13.6% of total 

population) in Estral Beach are age 65 or older. This number is projected to increase to 89 by 

2040 (20% of total population).  

 

 

Source: National Weather Service  

http://www.weather.gov/erh/ 
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Hazard History: Estral Beach and Monroe County are both susceptible to extreme heat. 

Based on the Michigan Hazard Mitigation Plan and National Climatic Data Center records, 12 

extreme heat events have occurred in Monroe County since 1996. Several notable events are 

listed below: 

July 4, 1999:  Hot and extremely humid weather rolled into southeast Michigan for the Fourth of 

July holiday weekend. High temperatures climbed into the 90s across the area, with dew points 

well into the 70s. This resulted in triple-digit heat indices across southeast Michigan on both the 

4th and 5th. The heat index exceeded 105 in and near Detroit. This resulted in numerous heat-

related illnesses, as people overdid outdoor activities during the holiday weekend. Numerous 

hospitals in metro Detroit reported cases of heat stroke, heat exhaustion, dehydration, and 

severe sunburn. However, unlike many other parts of the country, no fatalities were reported. 

August 9, 2001: A large high pressure ridge settled across the Great Lakes region during the first 

week of August. With this ridge in place, high temperatures soared well into the 90s across 

southeast Michigan. The high heat and humidity allowed daytime heat indices to exceed 100 

degrees four days in a row. The heat caused several people to seek emergency care for heat 

stroke and heat exhaustion. One fatality also occurred due to the heat when an Oak Park man 

was found suffering from severe heat exhaustion while locked in his car. The hot weather only 

aggravated the dry conditions already in place across southeast Lower Michigan. This led to 

tremendous worries among area farmers that they may lose entire crops. Thousands of power 

outages also occurred throughout the region as demand surpassed supply. Several factory 

workers across the area were sent home from work to escape the extreme heat. Many of those 

who were not, however, threatened to walk off the job as a result of not having air conditioning 

in their factories. 

May 29, 2006: An early season heat wave, leading to an unusually hot Memorial Day, resulted in 

dozens of people suffering from heat related illnesses. Near record to record setting high 

temperatures, in the low to mid 90's, sent some people to the hospital. The official high 

temperatures for the day ranged from 88 to 93 degrees. Nearly all of southeast lower Michigan 

reached 90 degrees by Noon EST...the only exceptions included those locations immediately 

adjacent to the lakes. Heat indices were in the mid 90's throughout most of the day. At least 27 

people passed out in Roseville after the late morning Memorial Day Parade. Most were treated 

on the scene for dehydration, however, eight were taken to the hospital and treated for heat 

related illnesses. According to local newspapers, at least 20 other people, from across the entire 

region, were admitted to area hospitals for heat illnesses. This number was likely much larger.  
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Frequency and Probability: According to the Michigan Hazard Mitigation Plan, compiled data 

suggests that hot weather over 90°F occurs on average 19.4 days per year in Monroe County. 

However, heat waves severe enough to threated health do not occur every year, and several 

relatively mild summers may intervene between major heat waves. Extreme heat events are 

often based on seasonal weather patterns.  

Health and Safety:  Extreme heat can affect the entire population, but will more critically 

impact children, the elderly, disabled and impoverished residents, as well as those in poor 

health. Air conditioning and water are the most effective measures for mitigating the effects of 

extreme heat. 

 

Areas Impacted: Extreme heat typically occurs to entire regions or counties within 

Michigan, with open space being at risk for wildfires. Estral Beach has a relatively low 

percentage of open space, and is therefore not overly susceptible to wildfire risk. However, 

elderly housing areas and homes/structures and vehicles without air conditioning would be the 

most impacted. 

 

Economic Impact: Extreme heat is usually accompanied by drought and would have the 

largest impact on agricultural operations. However, there would be costs associated with 

increased energy demand (i.e. air conditioning). Roads, bridges, railroad tracks and other 

infrastructure are susceptible to damage from extreme heat due to the effects of thermal 

expansion. 

 

Critical Facilities/Services:  Local and regional governmental agencies would respond to 

extreme heat by providing assistance.  There would be an increase in the amount of cases for 

heat exhaustion, heat stroke, and other heat-related illnesses that hospitals and medical clinics 

would treat.   
 

Gas and electric companies like Consumers Energy and DTE Energy would be essential in 

providing enough resources to meet demand for power. Berlin Township and Estral Beach 

Village would be essential in assuring that adequate water is available to all users as demand 

raises sharply during periods of high temperatures.    
 

If extreme heat conditions last long enough to cause a drought, State and Federal assistance 

may be made available. The Monroe County Emergency Management Division sends out 

reminders to residents stating that local senior and recreational centers are available as 

temporary “cooling centers” for those who are adversely affected by the heat. Additional 

temporary cooling centers include malls and shopping centers, museums and libraries, the Red 

Cross, and religious buildings. Backup generators are vital for keeping fans and air conditioners 

working during power outages.  
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6b) Extreme Cold Profile 

 

Description: Although there is no standardized temperature used to define extreme cold, it is 

typically characterized as a prolonged period with temperatures near or below 0°F. A period of 

extreme cold is often accompanied by snowstorms, sleet and ice storms or hail. Each year in the 

United States, approximately 700 people die as a result of severe cold temperature-related 

causes (Michigan Hazard Mitigation Plan). However, it is not necessarily the freezing 

temperatures that directly cause these deaths. Rather, many deaths are the result of illnesses 

and diseases negatively impacted by severe cold temperatures. Two of the most common 

conditions related to temperature-related deaths are hypothermia and frostbite. 

Hypothermia is the unintentional lowering of core body temperature, and is usually the result 

of over-exposure to the cold. Hypothermia is generally thought to be clinically significant when 

core body temperature reaches 95°F or less, the temperature that is required for normal 

metabolism and body functions. Symptoms of hypothermia include shivering and mental 

confusion. 

Hypothermia usually occurs in two sets of situations. The first is associated with prolonged 

exposure to cold while participating in outdoor sports such as skiing, hiking or camping. The 

victims of the first hypothermia circumstance tend to be young, generally healthy individuals 

who may lack experience in dealing with extreme cold temperatures. The second situation 

involves particularly vulnerable persons, such as the elderly, very young, and impoverished, 

who are subjected to moderate, indoor cold stress over an extended period of time. In the 

second circumstance, hypothermia may not occur until days or perhaps weeks after the cold 

stress first begins. Treatment normally involves re-warming the victim. 

Frostbite is an injury caused by freezing of the skin and underlying tissues. Frostbite is most 

common on the fingers, toes, nose, ears, cheeks and chin. While frostbite is more common on 

bare skin exposed to cold, windy weather, it can occur on skin covered by gloves or other 

clothing in extreme cold. Mild frostbite can be treated by rewarming, but severe frostbite 

requires medical attention. In extreme cases, frostbite can result in amputation of the affected 

body tissue. 

The Wind Chill Temperature Index (WCT) is depicted in Table 13. Wind speed impacts the way 

that temperature feels to the human body. Higher wind speed increases the feeling of coldness 

to the human body. The WCT table below also indicates how long it takes for frostbite to set in 

at the various temperatures.  

 
 
 



Chapter 3 –  Hazard Profile  

 

 Estral Beach Village Hazard Mitigation Plan 53 

 

Table 13. – Wind Chill Temperature Index (Temperature versus Wind Speed) 

 

 

 

 

 

 

 

 

 

Source: National Weather Service 

 

Hazard History:  Estral Beach and Monroe County are both susceptible to extreme cold. Based 

on the Michigan Hazard Mitigation Plan and National Climatic Data Center records, 9 extreme 

cold events have occurred in Monroe County since 1996. Several notable events are listed and 

described below: 

January 10, 2003:  Temperatures averaged well below normal across the Great Lakes region for 

much of January. In fact, for a three week period, the temperature never rose above freezing. 

Temperatures fell below zero for several nights during this period. Frozen pipes and water main 

breaks occurred in many areas of Detroit and its suburbs. The cities of Flint and Saginaw also 

had several reports of water main breaks. Several area schools had to cancel classes due to 

frozen pipes. Many area homeless shelters were filled to capacity and area hospitals reported 

dozens of cases of frostbite. Three deaths were also attributed to this cold spell. 

February 3, 2006:  A bitter cold airmass blasted into the region on Saturday, February the 3rd 

and persisted through Tuesday, February the 6th. Temperatures through this period were 20 to 

25 degrees below normal. Daytime temperatures struggled to reach 10 degrees while subzero 

temperatures occurred all 3 nights. Winds of 15 to 25 MPH gusted as high as 35 MPH at times. 

After factoring in the winds, apparent temperatures ranged from 15 below to 25 below through 

nearly the entire event. Almost every school district in Southeast Michigan canceled school on 

Monday and most did the same on Tuesday, citing conditions too dangerous for the kids either 

walking to school or waiting outside for the bus. Area hospitals reported numerous cases of 

patients suffering from cold related illnesses. Most of the cases involved frostbite. At least one 

fatality was blamed on the cold weather. Frozen pipes and water main breaks occurred 
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throughout all of Southeast Michigan, leaving many residents and business owners out in the 

cold. Area homeless shelters were filled to capacity. There were also many cases of fire sprinkler 

lines freezing and breaking, leading to flooding. AAA Michigan reported over 20,000 vehicle 

service calls due to the cold air, the most in nearly 10 years. Total damages were roughly 

estimated at $425K, including electrical and mechanical damages to vehicles and property 

damages caused by flooding.  

 

January 6, 2014:  Arctic air produced wind chills of 30 to 40 below zero across all of Southeast 

Michigan. Actual temperatures fell below zero, with Detroit Metro Airport bottoming out at 14 

below zero, a daily record for both January 6th and 7th. 

 

Frequency and Probability: Compiled data from the Michigan Hazard Mitigation Plan and the 

NCDC indicate that extreme cold temperatures below 0°F occurs on average 5 days per year in 

Monroe County. However, the probability for an extreme cold event to occur in Estral 

Beach/Monroe County is based on seasonal weather patterns. There is a high likelihood that 

Estral Beach will experience extreme cold temperatures annually. 

 

Health and Safety:  Extreme cold can affect the entire population, but will more critically 

impact children, the elderly, disabled and impoverished residents, as well as those in poor 

health. The common conditions associated with extreme cold are hypothermia and frostbite. 

Roads, bridges, railroad tracks, gas lines and water pipes are susceptible to damage from 

extreme cold due to the effects of freezing and can impact access to critical facilities, drinking 

waters, and heat. A heated, indoor structure is the most effective measures for mitigating or 

preventing the effects of extreme cold. 

 

Areas Impacted: Extreme cold primarily impacts infrastructure such as gas and water 

supply lines. As indicated in the hazard history section above, extreme cold can cause frozen 

pipes and water main breaks. The health and infrastructure impacts of extreme cold can close 

facilities such as schools, and impact access to critical facilities. Along with extreme cold, there 

is an increased chance for winter storms which could affect transportation.  

 

Economic Impact: Municipalities and utility companies may face increased repair costs to fix 

damaged or frozen infrastructure. Businesses may see a decline in sales, as residents may (and 

should) be inclined to stay indoors. Additionally, extreme cold may increase medical costs to 

treat cold-temperature-related illnesses, such as hypothermia or frostbite.  
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Critical Facilities/Services:  Local and regional governmental agencies would respond to extreme 

cold by providing assistance. There may be an increase in the amount of hypothermia and 

frostbite cases. Therefore, hospitals and medical clinics may see a rise in the number of 

patients.  

Gas and electric companies like Consumers Energy and DTE Energy would be essential in 

providing enough resources to meet demand for heat and repair all damaged lines. During 

periods of extreme cold, there is also an increased risk of breaks in the water main system. 

Berlin Charter Township would be essential in repairing the breaks to assure that water service 

is provided to all users.    

Residents cannot go for an extended period without water services.  Therefore, the Village has 

an agreement with Berlin Township to address water system failures as quickly as possible.  The 

Village has a 24-hour emergency call line for residents or users to report water main failures to 

Berlin Township, and the Township responds quickly to shut down the area of the break and 

restore service as quickly as possible.  Berlin Township exercises gate valves in order to be sure 

that in an emergency situation, the line can be shut down.  

Warming centers may be available for residents who don’t have access to a heated indoor 

environment. Religious and cultural organizations, such as the Salvation Army, often open their 

doors during periods of extreme cold. The Village Hall, equipped with a backup natural gas 

generator and a gas furnace, is also designated as a warming center.  
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7) Drought  

Definition:  A deficiency in precipitation over an extended period, usually a season or more, 

resulting in a water shortage causing adverse impacts on vegetation, animals, and/or people.   

Period of Occurrence Summer months or extended periods of no precipitation.  
Number of Events to Date (1950-
2014) 

2 (county-wide) 

Annual Chance Probability Severe Drought: .03 
Warning Time Weeks to Months 
Potential Impacts  Impacts activities that rely heavily on high water usage, 

including agriculture, tourism, wildlife protection, municipal 
water usage, recreation, commerce, water quality 
deterioration. Can lead to economic losses such as 
unemployment, decreased land values, and agribusiness 
losses. Minimal risk of damage or cracking to structural 
foundations due to soil destabilization. 

Past Injury or Death (1950-2014) 0 injuries or deaths.  
Past Damages (1950-2014) $150 million (statewide) 

 

Description:  A drought is a temporary reduction in the amount of precipitation expected over 

an extended period of time, usually a season or more in length. A drought is a normal, recurrent 

feature of climate that occurs in virtually all climate zones, ranging from very wet to very dry. 

Drought is different from arid conditions in that aridity is a permanent feature of climate in 

regions where low precipitation is the norm, as in a desert. The severity of a drought depends 

on its location, duration, and geographical extent, as well as the area’s water supply and 

vegetation. 

Droughts differ from other natural hazards in several ways. First, a drought typically lacks an 

exact start and finish point;  effects of a drought may accumulate slowly and remain even after 

the event is generally considered being over. Second, the lack of a clear definition of drought 

can make it difficult to confirm whether one actually exists; if a drought does exist, it may be 

difficult to determine the severity of it. Third, drought impacts are often less obvious than other 

natural hazards, and they are typically spread over a much larger geographic area.  

In practice, drought is defined in a number of ways that reflect various perspectives and 

interests. Below are three commonly used definitions, as defined by the National Weather 

Service: 

Meteorological Drought: Based on the degree of dryness (in comparison to some 

“normal” or average) and the duration of the dry period. Drought onset generally occurs 

with a meteorological drought.  



Chapter 3 –  Hazard Profile  

 

 Estral Beach Village Hazard Mitigation Plan 57 

 

Agricultural Drought: Links various characteristics of meteorological (or hydrological) 

drought to agricultural impacts, focusing on precipitation shortages, soil water deficits, 

reduced ground water or reservoir levels needed for irrigation, and so forth. 

Hydrological Drought: Usually occurs following periods of extended precipitation 

shortfalls that impact water supply (i.e. streamflow, reservoir and lake levels, ground 

water), potentially resulting in significant societal impacts. Because regions are 

interconnected by hydrologic systems, the impact of meteorological drought may extend 

well beyond the borders of the precipitation-deficient areas.  

The U.S. Drought Monitor provides a general summary of current drought conditions using 

classifications based on severity. Intensity ranges from the least intense category, D1, to the 

most intense, D4, with a D0 category used to designate a “drought watch” area in which 

abnormally dry conditions or low reservoir levels are taking place. The U.S Drought Monitor 

provides a summary map which identifies general drought areas as well as their intensity 

(available online at www.droughtmonitor.unl.edu).  

 

Hazard History:  Based on the National Climatic Data Website (http://www.ncdc.noaa.gov), two 

droughts have affected Monroe County since 1950. These events occurred in July of 2001 and 

September of 2002 and affected the greater Metropolitan Detroit region as a whole. While 

neither drought event was connected with any estimates of property or crop damage in 

Monroe County, the 2001 event is estimated to have caused over $150 million in crop damage 

state-wide (NCDC). Additionally, in 2006, all 83 counties received drought disaster declarations 

from the U.S. Department of Agriculture due to crop losses from drought. More localized 

droughts within Monroe County may have occurred without being recognized within district-

wide figures.  

 

A description of each of these events, as provided by the National Climatic Data Center (NCDC), 

is provided below:  

 

July 1 – July 31, 2001:  During the five week period ending July 28th, Detroit Metro Airport 

officially reported only 0.32 inches of rainfall. This became Detroits 11th driest month on 

record. With 1.59 inches, this was Flint's 10th driest month on record. In contrast to July, 

April through early June saw slightly above normal precipitation. This wet spring delayed 

planting of crops and resulted in shallower than normal rooting systems for crops already 

established. By mid-summer, however, the upper air pattern changed and rainfall waned. In 

terms of timing, the drought impacted many summer crops during moisture-sensitive 

growth stages of greatest water need, leading to moisture stress which peaked by mid- 

August. It was estimated that yields of corn, dry beans and soybeans were 1/3 from normal. 

http://www.droughtmonitor.unl.edu/
http://www.ncdc.noaa.gov/
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Rains returned to the region in mid and late August. Too late, however, to reverse the 

negative effects from mid-summer. At the date of this publishing, an estimate dollar amount 

of damage to area crops is unknown. 

 

September 1 – September 30, 2002:  The month of September was, hot and dry. The dry 

weather was especially severe from the northern suburbs of Detroit to the Tri Cities and 

thumb. The monthly rainfall total of 0.29 inches recorded at Flint Bishop airport was the 

lowest ever recorded for September, making the month the driest September on record for 

the city of Flint. The 0.39 inches recorded in Saginaw made it the second driest September 

on record. Flint, Saginaw and Detroit metro airport received less than .05 inches of 

precipitation during the first half of the month. The dryness was only worsened by the heat. 

Several record highs were set throughout eastern Michigan during the month of September. 

After an extremely hot and dry July and August, the weather of September 2002 only 

exasperated drought conditions. During the first half of the month, hundreds of 

communities across the area were under water restrictions. Hardest hit from the drought 

was the agricultural industry. September yields across most of the area were estimated at 

under 50 percent and many counties across eastern Michigan were declared agricultural 

disaster areas. At the time of this publication, an estimate of monetary damages due to crop 

loss was not available. 

 

Frequency & Probability: The Michigan State Hazard Mitigation Plan documents that 

Southeastern Michigan (Climate Division 10) has historically experienced drought conditions of 

D1 or higher in 54% of the years between 1985 and 2010. However, only 20% of years have a 

severe drought or greater (D2 or higher). The probability of a drought occurring in Estral Beach 

Village is the same as the probability of it occurring division-wide. However, based on declared 

droughts from 1950-2014, there is only a .03% annual chance of a severe drought in Monroe 

County. 

 

Drought is therefore a commonly occurring local event, most apparent to agricultural 

producers. In Michigan, Agricultural Droughts are the most common; the result of agricultural 

droughts – a reduction of moisture within soils - can have serious consequences for crop 

production. 

 

Health & Safety:  Droughts can cause many impacts on local communities, regions, and states 

including water shortages, reduced agricultural outputs, land subsidence, decline of water 

quality, declines in land value due to physical damage, and declines in tourism in areas with 

water-related attractions and/or amenities. Risk to human life may not be directly attributable 

to drought, but rather associated with the effects of drought including, but not limited to, 

extreme heat, fire, declining water quality, and water shortage. Water restrictions can limit the 

effectiveness of emergency responses to fires.  
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Area Impacted:  While droughts can have an effect on a region, or even a state as a whole, they 

primarily impact agricultural lands and those employed in agriculture. Decreasing water levels 

in lakes, rivers and streams as a result of drought may also impact the enjoyment of water 

activities or property values for residents of Estral Beach. Water shortages may also impact 

industries and businesses that depend on large volumes of water. It should be noted, however, 

that water levels in Lake Erie are currently above their historically normal levels (Michigan 

Hazard Mitigation Plan).  

 

Based on information from SEMCOG, Estral Beach has approximately 34 acres of agricultural 

land, representing 12% of the Village’s total acreage, but only 2 acres of commercial/industrial 

land (0.7%). Recent land use changes indicate an even smaller agricultural percentage. 

Therefore, a drought would have little impact on Estral Beach’s small commercial/industrial 

sector, but could have a significant impact on Estral Beach’s agricultural output. 

 

Economic Impact: Droughts have a significant impact on the agricultural community, as they 

can cause lower yields, poorer crop quality, and reduced productivity of the land. In addition, 

lower hydrologic levels can lead to water shortages for municipalities and possible shutdowns 

of industries and businesses that depend on large volumes of water, and tourism can become 

hampered due to recreational difficulties and inconveniences. While there has not been any 

estimated property loss or damage associated with droughts specifically within Monroe County 

to date, the drought of 2001 is estimated to have caused a loss of $150 million dollars in 

agricultural productions statewide. 

 

Critical Facilities/Services:  Due to the regional nature of droughts, regional, state and national 

governmental agencies may be requested to provide assistance. Further investment in local 

resources may not be necessary to respond to a drought. However, the community should 

remain involved in drought monitoring. By examining one or more drought indices, Estral Beach 

Village can monitor and adapt to encroaching or existent drought conditions. Drought-related 

information can be found online through the Drought Monitor (www.droughtmonitor.unl.edu) 

and the USGS Drought Watch web page (www.waterwatch.usgs.gov).  

 

 

 

 

 

http://www.droughtmonitor.unl.edu)/
http://www.waterwatch.usgs.gov/
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8) Earthquake  

Definition:   A sudden motion or trembling in the earth caused by an abrupt release of slowly 

accumulating strain which results in ground shaking, surface faulting, or ground failures.  

 

Period of Occurrence Year-Round  
Number of Events to Date 
(1793-2014) 

8 with epicenter in Michigan, 42 felt in Michigan. No major 
earthquakes to date.  

Annual Chance Probability  .04 (Estral Beach) 
Warning Time None 
Potential Impacts  Impacts human life, health and public safety. Utility damage 

and outages, infrastructure damage, structural damage, fire, 
damaged or destroyed critical facilities, and hazardous 
material releases. Aftershocks could trigger dam/levee failure 
and flooding. 

Injury or Death  0 injuries or deaths (Estral Beach) 
Past Damages  $0 (Estral Beach) 

 Source: National Climate Data Center (www.ncdc.noaa.gov/stormevents/)  

 

Description: Earthquakes range in intensity from slight tremors to great shocks. They may last 

from a few seconds to several minutes, or come as a series of tremors over a period of several 

days. The energy of an earthquake is released in seismic waves. Earthquakes usually occur 

without warning. In some instances, advance warnings of unusual geophysical events may be 

issued. However, scientists cannot yet predict exactly when or where an earthquake will occur. 

Earthquakes tend to strike repeatedly along faults, which are formed where tectonic forces in 

the earth’s crust cause the movement of rock bodies against each other. Risk maps have been 

produced which show areas where an earthquake is more likely to occur. Earthquake 

monitoring is conducted by the U.S. Geological Survey, the National Oceanic and Atmospheric 

Administration, and universities throughout the country. 

The actual movement of the ground in an earthquake is seldom the direct cause of injury or 

death. Most casualties result from falling objects and debris. Disruption of communications 

systems, electric power lines, and gas, sewer and water mains can be expected. Water supplies 

can become contaminated by seepage around water mains. Damage to roadways and other 

transportation systems may create food and other resource shortages if transportation is 

interrupted. In addition, earthquakes may trigger other emergency situations such as fires and 

hazardous material spills, thereby compounding the difficulties of the situation. 

A fault line is where a fault meets the ground’s surface, but many faults dip at an angle away 

from their surface location, and therefore earthquakes that occur at some depth will not line up 

http://www.ncdc.noaa.gov/stormevents/
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with the fault at the surface. Faults do not only occur at the boundaries of large geological 

plates. There are many small plates that exist, as well as faults that are internal to or 

perpendicular to plate boundaries.  

There are several common measures of earthquakes, including the Richter Scale and the 

Modified Mercalli Intensity (MMI) scale, depicted in Table 14, below. The Richter scale is a 

measurement of the magnitude, or the amount of energy released by an earthquake (measured 

using seismographs). The MMI scale depicts an observed measurement of the earthquake’s 

intensity felt at the earth’s surface. The MMI varies, depending on the observer’s location to 

the epicenter of the earthquake.  

Table 14 – Earthquake Measurement Scales 

Mercalli Richter Felt Intensity 

I 

0-4.3 

Not felt except by very few people under special conditions. Detected mostly 
by instruments 

II 
Felt by a few people, especially those on upper floors of buildings. 
Suspended objects may swing. 

III Felt noticeably indoors. Standing automobiles may rock slightly. 

IV 
4.3-4.8 

Felt by many people indoors, by a few outdoors. At night, some people are 
awakened. Dishes, windows, and doors rattle. 

V 
Felt by nearly everyone. Many people are awakened. Some dishes and 
windows are broken. Unstable objects are overturned. 

VI 
4.8-6.2 

Felt by everyone. Many people become frightened and run outdoors. Some 
heavy furniture is moved. Some plaster falls. 

VII 
Most people are alarmed and run outside. Damage is negligible in buildings 
of good construction, considerable in buildings of poor construction. 

VIII 

6.0-7.3 

Damage is slight in specially designed buildings, considerable in ordinary 
buildings, great in poorly built structures. Heavy furniture is overturned. 

IX 
Damage is considerable in specially designed buildings. Buildings shift from 
their foundations and partly collapse. Underground pipes are broken. 

X 
Some well-built wooden structures are destroyed. Most masonry structures 
are destroyed. The ground is badly cracked. Landslides occur on steep slopes. 

XI 
7.3-8.9 

Few, if any, masonry structures remain standing. Rails are bent. Broad 
fissures appear in ground. 

XII 
Virtually total destruction. Waves are seen on the ground surface. Objects 
are thrown in the air.  

Source: United States Geological Survey (www.earthquake.usgs.gov)  

 

Hazard History: While no severely destructive earthquake has ever been documented in 

Michigan, several mildly damaging earthquakes have been felt since the late 1700s. The exact 

number is difficult to determine. With most of these earthquakes, damage (if any) was limited 

to cracked plaster, broken dishes, damaged chimneys, and broken windows. Earthquakes 

http://www.earthquake.usgs.gov/
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originating in Estral Beach have not been documented, however, there have been several low-

magnitude earthquakes that have been felt in the Village. According to the USGS and the 

Michigan Hazard Mitigation Plan, approximately 8 earthquakes have had their epicenter in 

Michigan since 1973, the most severe of which had a magnitude of 4.7 (August 10, 1946 in 

Coldwater, MI). However, Michiganders may have felt tremors from up to 42 earthquakes since 

that time.  

 

Frequency and Probability: Although earthquakes are generally not considered a major 

hazard in Michigan, detailed techniques have been developed to estimate earthquake risks. 

Each area of the country has been assessed by geologists in Seismic Hazard Maps, as shown in 

Figure 8, below. These zones are expressed in terms of a probability that significant ground 

movements will be felt. According the map, there is a 6-10% chance of Estral Beach 

experiencing significant ground movement within a fifty year period. This amounts to an annual 

probability of .0012% - .002% of feeling an earthquake within the Village.  

Figure 8. – Seismic Hazard Map, 2014 

 

 

 

 

 

 

 

 

 

 

 

 
Source: United States Geological Survey (www.earthquake.usgs.gov)   

http://www.earthquake.usgs.gov/
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Although Michigan is in an area in which there is a low probability of earthquake occurrences, 

the area may be affected by distant earthquakes that occur in the New Madrid Seismic Zone 

and upstate New York. The New Madrid Fault runs through the mid-west section of the country 

(Indiana, Missouri and Tennessee), and poses the most significant threat to Michigan. Based on 

recent scientific studies, portions of southern Michigan could be expected to receive minor 

damage from a New Madrid Seismic event. Scientists predict that a catastrophic earthquake 

(between 6.0 and 7.6 on the Richter Scale) will occur within the New Madrid zone sometime 

during the next few decades (USGS). 

Health & Safety:  There have not been any recorded deaths or injuries related to earthquakes in 

Michigan. The greatest potential for loss of life or injury results from collapsing buildings or 

falling objects. Other safety threats include collapsing roads, fires from ruptured gas lines, and 

release of chemicals from broken storage tanks or trucks. Because of the relatively low risk of 

earthquakes within Michigan, many structures within the state were not designed to withstand 

large ground movements. Ground shaking from earthquakes may trigger flash floods from Lake 

Erie. 

 

Area Impacted:  Earthquakes typically affect large regions, not simply one community. The 

largest impact from an earthquake would likely be to water, sewer, and gas pipelines located 

within the Village.  

 

Economic Impact:  Earthquakes have the potential to cause impacts on an area’s infrastructure 

and energy, and could cause higher prices for energy and supplies. High property damage 

would be expected in areas of high development density.  

 

Critical Facilities/Services: Initial response for emergencies caused by earthquakes would be 

from the Estral Beach Village Fire Department. One of the major problems associated with 

ground movement is the loss of electric power, water, sewer and gas. Emergency response 

could be hampered by these losses or by destruction of critical facilities (via structural damage 

or collapse). Additionally, communication services such as telephone and cable would be 

impacted. Given the relatively low threat of a quake at magnitude 4.5 or greater within the 

Village, the threat of building collapse or damage is limited. Earthquakes of 4.5 magnitude or 

less typically do not cause building damage or collapse. 

 

  



 Chapter 3 – Hazard Profile 

 

64 Estral Beach Village Hazard Mitigation Plan   

 

 



 
 

Estral Beach Village Hazard Mitigation Plan 65 

 

CHAPTER 4 – HAZARD ASSESSMENT AND 

PRIORITIZATION 
 

 

WHAT IS THE PURPOSE OF ASSESSING AND PRIORITIZING HAZARDS? 

There are two purposes for analyzing and prioritizing hazards. The first is to look for ways to 

improve emergency response and recovery through planning, training, or technology. The 

second is to guide future mitigation goals, efforts and strategies. Because hazard prioritization 

is the basis for the Village’s Hazard Mitigation Plan, the hazard prioritization list described 

within this chapter was used as the foundation for developing the hazard mitigation goals, 

objectives and actions of Chapter 5. 

The primary goal of the Hazard Assessment and Prioritization chapter is to utilize information 

regarding the previous occurrences, locations and extent of hazards to identify those hazards 

that are likely to have the greatest impact on Estral Beach, both in terms of property damage 

and public safety. The prioritization list helps to identify where the focus should be for 

mitigation purposes. It is imperative that funds, time and effort be allocated amongst projects 

and programs that deliver the greatest benefit to the community. Therefore, the top identified 

hazards should be addressed first.  

 

PROCESS 

This plan utilizes a unique quantitative technique for prioritizing hazards. The quantitative 

assessment measures the potential threats of each hazard, compares hazards with each other, 

prioritizes them and determines the ones to which the Estral Beach is most vulnerable. The final 

hazard “rankings” will help to prioritize mitigation efforts within the community.  

The quantitative technique, developed for the Lake County, MI Hazard Mitigation Plan     

(http://www.wmsrdc.org/hazardmitigation.html) and reviewed by the Michigan State Police – 

Emergency Management and Homeland Security Department (MSP – EMHSD), factors in the 

probability of each hazard’s occurrence, and its likely impact on people, geographic extent, 

impact on the economy of the community and predictability. The technique also factors in 

citizen concern and level of preparedness for each hazard based on survey results. These seven 

metrics were each rated on a scale of 0 to 3, according to a unique set of benchmarks, for each 

hazard in the Village. Benchmark ratings were influenced by: 

http://www.wmsrdc.org/hazardmitigation.html


 Chapter 4 – Hazard Assessment and Prioritization 

 

66 Estral Beach Village Hazard Mitigation Plan   

 

1) Data from the Hazard Profile chapter (Chapter 3); 

2) Input obtained through the survey questionnaire and Planning Team hazard prioritization task; 

and 

3) Additional input from the Planning Team, Village citizens, and professionals. 

 

1) Data from Hazard Profile Chapter 

All 8 hazards were reviewed based on the hazard data and history presented in the Hazard 

Profile Chapter (Chapter 3). Each hazard was reviewed in terms of its annual chance probability, 

number of events to date, warning time, potential impact, past injury/death, and past property 

damage. Each hazard was also analyzed based on its impact on critical facilities and services, as 

well as any potential secondary effects, such as corollary health issues or infrastructure 

damage. Due to the objective data, the Hazard Profile chapter had the biggest influence on 

determining quantitative benchmark ratings. 

 

2) Survey Questionnaire and Planning Team Prioritization Task 

Results received from the Hazard Mitigation Plan Survey and the Planning Team Hazard 

Prioritization Task (Appendix A) were incorporated into the hazard ratings. While the data 

presented in the Hazard Profile Chapter was the most important in determining ratings, the 

input received from both surveys allowed the rankings to include a qualitative and subjective 

aspect. Individual hazard history, hazard concern, and hazard preparedness were all important 

in determining which hazards should be focused on for mitigation activities. The results of the 

Hazard Mitigation Survey and Planning Team Hazard Prioritization Task are summarized in 

Tables 15, 16 and 17 below, and further detailed in Appendix A.  

Table 15. - Hazard Mitigation Plan Survey Results – Level of Concern 

How concerned are you about the following natural hazards impacting Estral Beach and/or the 

surrounding communities? (1 – Not Concerned, 5 – Extremely Concerned) 

Hazard Level of Concern 
(average) 

1) Flooding    4.11 
2) Tornado and Severe 

Thunderstorm  
3.27 (tie) 

3) Winter Storm/Ice 3.16 
4) Severe Wind 3.11 
5) Earthquake 2.0 
6) Extreme Cold 1.61 
7) Extreme Heat and 

Drought  
1.55 (tie) 

*Note that hazard names do not entirely match up with final hazards presented in Hazard Profile Chapter (Chapter 3); n = 17  
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Table 16. – Hazard Mitigation Plan Survey Results – Level of Preparedness 

To the extent that the following hazards apply to Estral Beach, please indicate your level of 

preparedness (1 – Unprepared, 5 – Extremely Prepared): 

 

 

 

 

 

 

 

*Note that hazard names do not entirely match up with final hazards presented in Hazard Profile Chapter (Chapter 3); n = 17 

 

Table 17. – Planning Team Hazard Prioritization Task Results 

Please rank the top hazards to address in the Hazard Mitigation Plan: 

 

 

 

 

 

 
*Note that hazard names do not entirely match up with final hazards presented in Hazard Profile Chapter (Chapter 3); n =4; Severe 

Winds was not a hazard identified by the Planning Team in the original task.   

 

3) Additional Input 

The hazard ratings incorporated additional input from the Planning Team, Estral Beach citizens, 

and professionals. Like the Hazard Mitigation Survey and Planning Team task, information such 

as personal experiences, historical knowledge and local knowledge provided a qualitative 

aspect to the ratings which could not necessarily be achieved solely through an analysis of 

quantitative data.  

Hazard Level of 
Preparedness 

(average) 
1) Extreme Cold 3.23 
2) Extreme Heat 3.17 
3) Severe Thunderstorm 3.10 
4) Winter Storm 2.94 
5) Flooding 2.83 
6) Tornado 2.72 
7) Severe Wind 2.55 
8) Drought 2.47 
9) Earthquake 1.70 

Top-Ranked Hazards 
1) Flooding 
2) Tornado 
3) Severe Thunderstorm 
4) Extreme Cold 
5) Winter Storm 
6) Extreme Heat 
7) Drought 
8) Earthquake 
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METHODOLOGY 

Each hazard profiled within the Hazard Profile Chapter (Chapter 3) was rated based on seven 

evaluation metrics: Probability of Occurrence, Population Impact, Geographic Impact, 

Economic Impact, Predictability, Public Concern and Public Preparedness. Each metric is 

defined as follows: 

Probability of Occurrence:  Measures the frequency with which a particular hazard occurs. The 

more frequently a hazard event occurs, the more potential there is for damage and negative 

impacts on a community.  

Population Impact:  Determines how many deaths or injuries are likely to occur as a result of the 

hazard. 

Geographic Impact:  Determines the geographic extent of damage caused by the hazard.  

Economic Impact:  Determines the monetary damage and losses incurred from a hazard event.  

Includes both public and private damage, direct physical damage costs, as well as indirect 

impact costs such as lost businesses and tax revenue.  

Predictability:  Determines how easy it is to predict the time, location and severity of the hazard.  

Analyzes warning time.  

Public Concern/Awareness:  Determines the public level of concern related to the short-term 

and long-term impacts of a hazard. Public concern of the hazard also indicates public awareness 

of the hazard; the more aware the public is, the more prepared the public will be to deal with 

the effects of a hazard.   

Public Preparedness:  Determines the community’s level of preparedness to respond to and 

recover from the hazard.  

The seven hazard metrics were each rated on a scale of 0 to 3. It should be noted that Public 

Concern/Awareness and Public Preparedness metrics were converted from a 5–point to a 3-

point Likert scale for the sake of consistency. Each metric has a unique degree of influence 

upon Estral Beach’s overall risk and vulnerability to a given hazard. To help account for the 

varying importance of each metric, unique values (or weights) were applied. The six “impact” 

metrics were assigned the following weights: 

Population Impact: 3 
Economic Impact: 2  
Geographic Impact: 1 
Predictability: 1 
Public Concern/Awareness: 0.5 
Public Preparedness: 0.5 
 



Chapter 4 – Hazard Assessment and Prioritization  

 

Estral Beach Village Hazard Mitigation Plan 69 

 

The schedule of metrics and benchmarks used to rate hazards in this plan are listed in Table 18 

below:  

Table 18. – Hazard Assessment Rating Benchmarks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

These weighting factors are consistent with those typically used for measuring the benefits of 

hazard mitigation actions; they also help to develop a more compelling comparison of hazards 

as they relate to the selection of potential mitigation actions. Probability of occurrence was 

assumed to be the most significant component. Population Impact was given the most weight 

out of the impact metrics, as public health, safety and welfare should be the number one 

concern of the village. Economic Impact was also very important and was given a weight of 2. 

Hazard Assessment Rating Benchmarks 

Hazard Metric Benchmark Rating 

Probability of Occurrence 
 

Unlikely Occurrence 0 

Not Likely within 50+ years 1 
Likely within 50 years 2 

Likely within 10 years 3 

Population Impact (Casualties and 
Injuries) 
(Weight = 3) 

No one affected 0 

Few injuries 1 

Moderate injuries and some 
casualties 

2 

Severe injuries and casualties 3 

Economic Impact 
(Weight = 2) 

No effects 0 

Mere Inconvenience 1 

Slight disruption of Services and 
Commerce 

2 

Extended Disruption of Services and 
Commerce 

3 

Geographic Impact 
(Weight = 1) 

No effects 0 
Isolated Location 1 

Multiple Locations 2 

Widespread 3 

Predictability  
(Weight = 1)   

Highly Predictable 0 

Predictable 1 

Somewhat Unpredictable 2 

Unpredictable 3 

Public Concern/ Awareness 
(Weight = 0.5) 

Not Concerned 0 
Moderately Concerned 1 

Concerned 2 

Extremely Concerned 3 

Public Preparedness 
(Weight =0.5) 

Extremely Prepared 0 

Prepared 1 

Moderately Prepared 2 

Not Prepared 3 
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Because Estral Beach is very small with regards to its geographic extent, natural hazards are 

likely to impact a large portion of the village. Therefore, geographic impact was assigned a 

lesser weight (1). Predictability was also assigned a weight of 1. Due to their level of 

subjectivity, the public concern/awareness and public preparedness metrics, while important, 

were assigned less weight (0.5). To quantify the relationship between the factors, the sum of 

the weighted impacts was multiplied by the hazard’s probability of occurrence, as follows: 

Table 19. – Hazard Vulnerability Ranking Formula 

Hazard Vulnerability Score = Probability of Occurrence x Weighted Impacts 

Weighted Impacts = (Population Impact x 3) + (Economic Impact x 2) + (Geographic Impact x 1 ) + 

(Predictability x 1) + (Public Concern x 0.5) + (Public Preparedness x 0.5) 

The resulting hazard vulnerability scores were ranked from highest to lowest.  Ultimately, these 

scores and rankings were used to help assess the potential hazard impacts for the purpose of 

identifying mitigation priorities for the village.  

 

Table 20. – Estral Beach Hazard Assessment Ratings 

 

* Due to the small geographic extent of Estral Beach, many of the potential hazards could impact the community at a village-
wide scale. 

 

  

 

 

Natural Hazard Probability 
of 

Occurrence 
 

Population 
Impact 

(x3) 

Economic 
Impact 

(x2) 

Geographic 
Impact 
(x1)* 

Predictability 
(x1) 

Public 
Concern/ 

Awareness 
(x0.5) 

Public 
Preparedness 

(x0.5) 

Flooding 3 2 3 2 2 3 2 

Severe 
Thunderstorm 3 1 1 2 1 2 1 

Severe Wind 3 1 2 3 1 2 2 

Tornado 2 2 3 2 2 2 2 

Winter Storm 3 2 2 3 1 2 2 

Extreme 
Temperatures 3 2 1 3 0 1 1 

Drought 1 1 1 3 2 0 2 

Earthquake 1 1 1 3 3 0 3 
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Table 21. – Hazard Vulnerability Scores 

 

The hazard rankings (and their perspective scores) that emerged from the Hazard Vulnerability 

Scoring system are as follows, ranked from most hazardous to least hazardous:  

1) Flooding (55.5) 

2) Winter Storm (48) 

3) Severe Wind (39) 

4) Tornado and Extreme Temperatures (36) 

5) Severe Thunderstorm (28.5) 

6) Earthquake (12.5) 

7) Drought (11)  

 

Based on the results, the hazards were placed into one of three priority categories: 

High Priority:  Scores of 41 and up 
Moderate Priority:  Scores of 21 to 40 
Low Priority:  Scores of 0 to 20  
 

High Priority Hazards include: Flooding and Winter Storms 

Moderate Priority Hazards include: Severe Winds, Tornados, Extreme Temperatures and 

Severe Thunderstorms 

Low Priority Hazards include: Earthquakes and Droughts 

Due  to the unlikelihood of low priority hazards, only high and moderate priority hazards are 

addressed in the following chapter (Chapter 5 – Mitigation Strategy). Hazard mitigation 

activities identified within Chapter 5 will focus on reducing loss due to these moderate and high 

priority hazards. 

Natural Hazard Probability of 
Occurrence 

 

Sum of 
Weighted 
Impacts 

Hazard Vulnerability Score 
(Probability of Occurrence x Sum of 

Weighted Impacts) 

Flooding 3 18.5 55.5 

Severe Thunderstorm 
3 9.5 28.5 

Severe Wind 3 13 39 

Tornado 2 18 36 

Winter Storm 3 16 48 

Extreme Temperatures 
3 12 36 

Drought 1 11 11 

Earthquake 1 12.5 12.5 
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CHAPTER 5 – MITIGATION STRATEGY 
 

 

WHAT IS A MITIGATION STRATEGY? 

The Mitigation Strategy serves as the long-term blueprint for reducing the potential losses 

identified in the Hazard Assessment and Prioritization chapter (Chapter 4). The Disaster 

Mitigation Act of 2000 requires Mitigation Plans to describe hazard mitigation actions and 

establish a strategy to implement those actions. Therefore, all of the other chapters and 

elements of this Mitigation Plan lead to and support the Mitigation Strategy.  

The Mitigation Strategy uses the results of the Hazard Profile and Hazard Assessment chapters 

to identify local risk reduction goals, objectives and actions. This process incorporated 

participation and coordination among the Planning Team to develop goals, objectives and 

actions that were specific, measurable, achievable, relevant and time or schedule dependent. 

 

MITIGATION STRATEGY: INTRODUCTION TO GOALS, OBJECTIVES AND ACTIONS:  

The overall mission statement of the Estral Beach Hazard Mitigation Plan is to: 

Provide for the health, safety, and welfare of the public and to preserve its 

property by taking action to permanently eliminate or reduce the long-term risk 

to human life and property from natural hazards.  

In order to accomplish the mission, the Mitigation Strategy utilizes three components: 

goals, strategies and actions:  

Goals are general guidelines that describe a future vision that the community would like 

to achieve. Goals are typically broad, long-term, policy-style statements that represent 

visions for reducing or avoiding losses from the identified hazards.  

Objectives are measurable strategies or implementation steps that will help reach a 

specific goal.  

Actions are specific projects, tasks or activities that tie back to and achieve the goals and 

objectives.  



 Chapter 5 – Mitigation Strategy 

 

74 Estral Beach Village Hazard Mitigation Plan   

 

Figure 9. – Components of a Mitigation Strategy 

 

 

 

 

 

 

 

Source:  FEMA Local Mitigation Planning Handbook, 2013 

The following goals, objectives and actions were based on the Hazard Profile chapter (Chapter 

3) and Hazard Assessment and Prioritization chapter (Chapter 4), as well as input from the 

public and hazard mitigation Planning Team.  

Following the identification of the goals, objectives and actions, an action plan was developed.  

An action plan describes how the identified mitigation actions will be prioritized, administered, 

funded and incorporated into Estral Beach’s existing planning mechanisms, such as its Master 

Plan and Zoning Ordinance.  

 

MITIGATION GOALS  

The stated goals are long-term general guidelines that help to fulfill the Hazard Mitigation 

Plan’s overall mission statement. In general, goals are long-term strategies that are aimed at 

reducing or avoiding long-term vulnerabilities to the hazards identified within this Plan. The 

following goals were determined by the Hazard Mitigation Planning Team: 

 

GOAL 1:  Reduce risks by improving local planning and regulations. 
 

GOAL 2:  Reduce exposure to natural hazards through structural and infrastructural 

activities, improvements and projects. 
 

GOAL 3:  Reduce impacts through warning, response and recovery activities 

implemented during and after a disaster. 
 

GOAL 4:  Improve public education and awareness regarding natural hazard 

preparation, response and recovery.  

Goals 

What long-term 
outcomes do we 
want to achieve? 

Objectives 

What are some 
strategies to 
achieve these 
goals? 

Actions 

What specific 
actions or projects 
can we complete to 
achieve these 
objectives? 
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MITIGATION OBJECTIVES 

An objective defines a more specific, measurable strategy or implementation step that will help 

reach a specific goal. The goals of the Mitigation Strategy will be achieved through the following 

objectives: 

GOAL 1:  Reduce risks by improving local planning and regulations. 
 

Objective 1.1:   Amend zoning ordinance, general ordinances, building code and master 

plan or adopt new ordinances/codes to incorporate hazard mitigation measures. 

Enforce appropriate building and property maintenance codes.  
 

Objective 1.2: Utilize geographic information systems (GIS) to assist in identifying 

infrastructure, population and land use vulnerabilities.  

 

GOAL 2:  Reduce exposure to natural hazards through structural and infrastructural 

activities, improvements and projects. 
 

Objective 2.1:  Adapt existing structures and infrastructure to withstand natural hazards 

or lessen the impact of severe weather. 
 

Objective 2.2:  Conduct regular maintenance and promote proper management of 

infrastructure and utilities to lessen the impact of severe weather.  

 

GOAL 3:  Reduce impacts through warning, response and recovery activities 

implemented during and after a disaster. 
 

Objective 3.1:  Enhance training of and coordination between response agencies.  
 

Objective 3.2:  Improve outreach programs to reduce impacts of natural hazards on 

vulnerable populations 

 

GOAL 4:  Improve public education and awareness regarding natural hazard 

preparation, response and recovery.  

Objective 4.1:  Develop education and outreach programs and provide resources for all 

citizens regarding potential natural hazards, shelters, and mitigation strategies. 
 

Objective 4.2:   Continuously update Hazard Mitigation Plan and keep the public 

informed regarding modifications.  
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NATIONAL FLOOD INSURANCE PROGRAM 

One overarching mitigation activity is the Village’s continued participation in the National Flood 

Insurance Program (NFIP). Estral Beach has participated in the NFIP since 1983 and the number 

of policies in force and claims filed were discussed in Chapter 3. The Village currently has a 

Floodplain District Ordinance (Ordinance 1046 A) that outlines regulations for land uses within 

the floodplain. The language promotes public health and safety to minimize public and private 

losses due to flood conditions with provisions to protect against flood damage, control the 

alteration of floodplains, control filling, grading and dredging, and maintain participation in the 

NFIP. 

 

The Village will continue to comply with NFIP requirements as applicable, including: 
 

 Enforcement of Floodplain Management regulations. 

 Regular review of Floodplain Management regulations and modifications as needed. 

 Continued floodplain identification and mapping including any local requests for map updates, 

and 

 Continued outreach and communication regarding community assistance about floodplain 

monitoring and the NFIP. 

 Consideration of implementing a community rating system (CRS) program.  

 

MITIGATION ACTIONS 

Mitigation actions are specific projects, activities or processes that can be implemented to 

achieve the goals and objectives of the Hazard Mitigation Plan. It is important to remember 

that the overall mission of the Estral Beach Hazard Mitigation Plan is to permanently eliminate 

or reduce the long-term risk to human life and property from natural hazards. The actions listed 

below will not only help to minimize the impacts of severe weather or natural disasters, but will 

enable a rapid recovery and restoration of the Village in the event of such occurrences and help 

to build a resilient community.  

 

The action items noted in the chart below were identified based on the goals and objectives 

prepared during the planning process, and further influenced by the existing goals and 

objectives of the Estral Beach Master Plan. The chart is laid out in a manner that logically 

arranges goals, objectives and actions. Each objective contains two sets of actions: The first set 

of actions is intended to generally apply to all of the natural hazards which impact Estral Beach. 

The second set of actions addresses each of the high and moderate-priority hazards identified 

in the Hazard Assessment and Prioritization chapter (Chapter 4). These actions are further 

discussed and prioritized within the Action Plan at the end of this chapter.  
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Table 22. – Mitigation Action List 

GOAL 1:  Reduce risks by improving local planning and regulations. 

 
 
 

Objective 1.1:   Amend zoning ordinance, general ordinances, building code and master plan or 
adopt new ordinances/codes to incorporate hazard mitigation measures. Enforce appropriate 
building and property maintenance codes. 
 

 All Hazards 

  
Action 1: Incorporate hazard mitigation planning in community master planning. There is a 
need to incorporate hazard mitigation strategies into the Village’s overall master planning 
process. This will assure a review of the hazard mitigation plan at least once every five years, 
as required by FEMA. The Village should stay informed regarding the latest trends in best 
management practices, and incorporate them into the Village’s ordinances and master plan.  
 

  
Action 2:  Update Zoning Ordinance and General Ordinances to incorporate hazard 
mitigation strategies.  Conduct a review and update of the Zoning Ordinance and general 
ordinances to incorporate mitigation activities into Village standards.  
 

  
Action 3:  Assure code existence and enforcement.  Ensure that Village residents and 
property owners are complying with the Village’s hazard mitigation standards. 
 

 Flooding 
  

Action 1:  Consider joining Community Rating System (CRS).  The Village should consider 
joining the NFIP’s Community Rating System, which encourages communities to adopt 
floodplain management activities that exceed minimum requirements in exchange for 
reduced insurance rates.  
 
Action 2:  Maintain floodplain management ordinances.  Ensure that existing floodplain 
management ordinances comply with the NFIP; Incorporate NFIP and FEMA floodplain maps, 
as well as newly created Geographic Information System (GIS) maps into master planning 
documents.  
 

 Tornados and Severe Winds 
  

Action 1: Encourage wind-resistant architectural designs and building standards. Encourage 
architectural designs that limit potential for wind-borne debris; Encourage wind-resistant roof 
shapes (i.e. hip roofs); Encourage wind engineering measures and construction techniques 
such as structural bracing, straps and clips. Anchor bolts, laminated or impact-resistant glass, 
reinforced garage doors, and interlocking roof shingles.  
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 Extreme Temperatures 

  
Action 1:  Create and maintain insulation standards.  Adopt building code standards that 
require insulation to protect from extreme heat and cold to increase energy efficiency and 
public safety.  
 

  

 Objective 1.2:   Utilize geographic information systems (GIS) or other mapping tools to assist in 
identifying infrastructure, population and land use vulnerabilities. 
 

 All Hazards 

  
Action 1:  Utilize mapping tools, such as GIS, to map hazard vulnerabilities. Obtain hazard 
data and use GIS to map risk for various hazards, identify the most at-risk critical facilities, and 
evaluate additional mitigation techniques. Participate in FEMA mapping meetings. 
 

 Flooding 

  
Action 1:  Map areas at high risk of flooding:  Use GIS or other mapping tools to map 
properties at severe risk of flooding and incorporate maps into Master Plan. Participate in 
FEMA mapping meetings. 
 

 Winter Storms  

  
Action 1:  Identify specific at-risk populations:  Utilize GIS or other mapping tools to identify 
specific at-risk populations (such as children and the elderly) that may be exceptionally 
vulnerable in the event of a severe winter storm or large snowfall.  
 

 
 

GOA L 2:  Reduce exposure to natural hazards through structural and infrastructural activities, 
improvements and projects. 

 Objective 2.1:  Adapt existing structures and infrastructure to withstand natural hazards or lessen 
the impact of severe weather. 
 

 Flooding 

  
Action 1:  Obtain backup generators for pump houses.  Explore obtaining backup generators 
for the Village’s pump houses should power be lost. Ensure that the Village is on DTE’s priority 
energy restoration list. Explore upgrading other elements of each pump house, including 
alarms, meters, remote controls and switchgears.  
 

  
Action 2:  Elevate homes and structures.  Encourage residents in flood-prone areas to elevate 
their homes, utilities, and other important structures above the base flood elevation level 
(100-year flood level). The lowest floor of the structure should be raised above this level.  
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 Winter Storms  

  
Action 1:  Utilize snow fences or “living snow fences”. Use snow fences or “living snow 
fences” (i.e. rows of trees or other vegetation) to limit blowing and drifting of snow over 
critical roadway segments. Coordinate with Berlin Township and other municipalities for snow 
fences along critical roads located within other jurisdictions that provide ingress to/egress 
from Village (i.e. Port Sunlight Rd.)  
 

 Tornados and Severe Winds 

  
Action 1:  Bury power and utility lines.  Encourage utility companies to bury power and utility 
lines to offer the security of uninterrupted power during and after storms. However, 
consideration needs to be made for maintenance and repair when soil freezes.  
 

 Extreme Temperatures 

  
Action 1: Install air conditioning unit in Village Hall. Explore funding options for obtaining and 
installing an air conditioning unit in Village Hall to be utilized during periods of extreme heat.  
 

 Severe Thunderstorms   

  
Action 1:  Encourage hail-resistant construction:  Public and private buildings can be designed 
with structural bracing, shutters, laminated glass in windowpanes, and hail-resistant roof 
shingles or flashing to minimize damage to public buildings 
   

 Objective 2.2:  Conduct regular maintenance and promote proper management of infrastructure 
and utilities to lessen the impact of severe weather. 
 

 All Hazards 

  
Action 1: Maintain adequate road and debris clearing capabilities:  Ensure that critical roads 
are maintained free of debris, fallen trees, etc. to guarantee adequate emergency vehicle 
access.  
 

 Flooding 

  
Action 1:  Dredge and clear sediment and debris from drainage channels. Ensure that 
homeowners and property owners clean ditches along major and local roads. Cleaning of 
ditches is an ongoing process to ensure that they remain in adequate condition to convey 
standing water to retention areas. Sediment and debris shall be cleared from ditches, culverts 
and other drainage channels. Educate property owners on controlling and securing debris, 
yard items and stored objects in flood plains that may be swept away, damaged, and pose a 
hazard during flooding.  
 

  

Action 2:  Properly maintain flood control structures.  Conduct yearly inspections of flood 
control structures (i.e. dikes, cribbing and pump stations) and prepare yearly written report of 
deficiencies. Prioritize deficiencies and set financing schedule.   
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 Tornados and Severe Winds 

  
Action 1:  Perform tree trimming and maintenance.  Increase accountability to utility 
companies for tree trimming/ maintenance to prevent limb breakage and safeguard nearby 
utility lines. Estral Beach should work with utilities to identify critical areas of concern 
involving communication and transmission lines.  
 

  
Action 2:  Secure loose materials, yard and patio items indoors or where winds cannot blow 
them about.  Loose materials can be blown away during a tornado or severe wind event and 
damage property and cause injury. Utilize Blight Ordinances to ensure compliance. 
 

 Extreme Temperatures 

  
Action 1:  Maintain backup power generator at Village Hall.  Ensure that backup generator at 
Village Hall, which may serve as a warming and cooling center, is functioning properly.  
 

 
 
GOAL 3:   Reduce impacts through warning, response and recovery activities implemented during and 

after a disaster. 
 Objective 3.1:  Enhance training of and coordination between response agencies.  

 
 All Hazards 

  
Action 1:  Coordinate mutual aid assistance.  Improve communications between 
municipalities in the event of a natural hazard. Work with adjacent communities to assure 
cooperation with other first responders (police, fire, EMS) regarding hazard mitigation and 
emergency preparedness.  
 

  
Action 2:  Improve and continue training for emergency responders.  Hold facility and 
community training and exercise programs for Estral Beach Volunteer Fire Department 
(EBVFD) to increase their knowledge base and improve their readiness for emergencies.  
 

  
Action 3:  Purchase and maintain National Oceanic and Atmospheric Administration (NOAA) 
Weather Radios for Village Hall. Seek funding for NOAA weather radios for Village Hall and 
other public facilities to ensure that key officials are aware of and prepared for approaching 
natural hazard events.  
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 Objective 3.2:  Improve outreach programs to reduce impacts of natural hazards on vulnerable 
populations 

 
 All Hazards 

  
Action 1:  Provide transportation for elderly and disabled to shelters. Create 
programs/networks for contacting elderly or homebound persons during periods of 
infrastructure failure, to assess whether they have unmet needs. Purchase folding cots, 
blankets, food and medical supplies to facilitate Village Hall as an emergency shelter. 
 

  
Action 2:  Promote the purchase and use of NOAA weather radios by residents. The NOAA 
radio broadcasts continuous weather information directly from the nearest National Weather 
Service office and broadcasts official Weather Service warnings, watches, forecasts and other 
hazard information 24 hours a day, 7 days a week. 
 

 Extreme Temperatures  

  
Action 1:  Outreach to vulnerable populations during periods of extreme temperature. 
Organize outreach programs to vulnerable populations, including transportation to accessible 
heating or cooling centers (i.e. Village Hall).  
 

 
 
GOAL 4:  Improve public education and awareness regarding natural hazard preparation, response 

and recovery. 
 Objective 4.1:  Develop education and outreach programs and provide resources for all citizens 

regarding potential natural hazards, shelters, and mitigation strategies. 
 

 All Hazards 

  
Action 1:  Create public informational material regarding hazard mitigation.  Provide physical 
and interactive material (i.e. newsletters, pamphlets, educational programs, website links) to 
explain public health hazards, self and property protection measures, shelters, current 
warning and response system in place, etc. Include hazard mitigation information on Village’s 
website.  
 

  
Action 2:  Create hazard vulnerability checklists. Provide hazard vulnerability checklists for 
homeowners to conduct their own inspection and ensure that their homes are designed to 
mitigate the impacts of natural hazards.  
 

 Flooding 

  
Action 1: Create permit checklist for property owners.  Coordinate with Berlin Township to 
put together an easily understood pamphlet that indicates what does and does not need 
building/zoning permits and distribute to Village residents. List costs of permits on Village 
website. 
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Action 2:  Develop educational material/workshops regarding NFIP. Conduct NFIP 
community workshops or develop an educational flyer to provide information and incentives 
for property owners to acquire flood insurance or participate in flood mitigation strategies 
(i.e. elevation).  
 

  
Action 3:  Remind property owners of debris-clearing duties.  Ensure that homeowners and 
property owners are aware that it is their responsibility to clean ditches along major and local 
roads. Cleaning of ditches is an ongoing process to ensure that they remain in adequate 
condition to convey standing water to retention areas. Utilize Blight Ordinances to ensure 
compliance. 
 

 Tornados and Severe Winds 

  
Action 1:  Implement public awareness policy/campaign regarding the threat of severe 
winds and tornados. Educate property owners about securing loose materials, yard and patio 
items indoor or where the winds cannot blow them about.  
 

 Extreme Temperatures  

  
Action 1:  Provide public information before extreme temperatures occur.  Increase 
awareness of extreme temperature risk and safety. Educate citizens regarding the dangers of 
extreme heat and cold and the steps they can take to protect themselves when these 
temperatures occur. Ensure that residents are aware of local heating and cooling shelters.  
 

 Objective 4.2: Continuously update Hazard Mitigation Plan and keep the public informed regarding 
modifications. 
 

 All Hazards 

  
Action 1:  Inform residents and property owners of adoption of Hazard Mitigation Plan and 
updates to the Plan and make the Plan accessible. The Hazard Mitigation Plan will only be 
successful if it is easy to access and understand. Village policy makers should actively seek out 
public input regarding the plan and provide updates in newsletters, newspapers, pamphlets 
and the Village’s website.  
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ACTION PLAN: PRIORITIZING HAZARDS 

Each of the identified mitigation actions were prioritized using a prioritization scheme, 

generalized benefit/cost approach, and funding identification strategy. The planning team 

prioritized mitigation actions based on the Village’s goals and objectives, hazard rating, cost 

benefits, implementation, and funding opportunities. Specifically, the planning team evaluated 

and prioritized mitigation actions via the STAPLEE method, which utilizes a systematic, cost-

benefit approach for prioritizing actions. The word STAPLEE is an acronym that stands for the 

following evaluation criteria terms: 

(S) Social: A mitigation option is only viable if it is socially accepted within the community in 

which it is implemented. 

(T) Technical: Mitigation actions must be technically feasible.  

(A) Administrative:  A community must have the personnel and administrative capabilities to 

implement or maintain the action, or have funding available to utilize external assistance. 

(P) Political: A mitigation action must have overall public and political support in order to be 

implemented and maintained. A local champion, or a strong advocate for the action, can help 

the action gain public support. 

(L) Legal: The local jurisdiction must have the legal authority to implement the proposed 

mitigation action. 

(E) Economic: Mitigation options must be cost-effective to the community before they are 

considered viable for implementation.  

(E) Environmental: The action should not create detrimental impacts on the natural 

environment.  

While an official cost-benefit review was not conducted for any of the mitigation actions, the 

STAPLEE method enabled the planning team to estimate costs, identify funding opportunities, 

determine overall benefits, and generally prioritize the actions. The full STAPLEE review, found 

in Appendix D, ultimately designates each of the hazards as low, moderate or high priority and 

identifies responsible agencies and potential funding sources. Prior to implementing specific 

projects to meet these various mitigation strategies, the Village will perform a more detailed 

cost-benefit analysis to determine the most efficient and effective projects prior to 

implementation. The high and moderate priority actions as determined by the STAPLEE 

prioritization task are summarized on the following page; Actions are organized by the 

addressed hazard.  
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Table 23. – STAPLEE High and Moderate Priority Actions 

Mitigation Action Responsible 
Agency 

Potential Funding Sources Timetable 
(When to 
Implement?) 

High Priority 

All Hazards 
Maintain adequate road and 
debris clearing capabilities. 

Estral Beach Public 
Works and Fire Dept. 

Emergency Advance Measures 
for Flood Protection 

Short-term  
(1-2 years) 

Improve and continue 
training for emergency 
responders. 

Estral Beach Fire 
Dept. 

Emergency Management 
Institute 

Ongoing 

Create public informational 
material regarding hazard 
mitigation. 

Estral Beach Planning Local Funding; Emergency 
Management Institute 

Short-term 
(1-2 years) 

Create hazard vulnerability 
checklists. 

Estral Beach Planning Local Funding Short-term (1-
2 years) 

Flooding 

Consider joining Community 
Rating System (CRS). 

Estral Beach Village Local Funding Long-term  
(>4 years) 

Maintain floodplain 
management ordinances. 

Estral Beach Planning Local Funding Ongoing 

Obtain backup generators for 
pump houses. 

Estral Beach Village HMGP; PDM; Community 
Assistance Program 

Mid-term (2-3 
years) 

Elevate homes and 
structures. 

Estral Beach Grant 
Administrator 

Hazard Grant Mitigation 
Program (HGMP); PDM. 

Short-term (1-
2 years) 

Dredge and clear sediment 
and debris from drainage 
channels. 

Estral Beach Public 
Works 

Boating Infrastructure Grant 
Program 

Long-term  
(> 4 years) 

Properly maintain flood 
control structures. 

Estral Beach Public 
Works/ USACE 

Local Funding; HGMP; PDM; 
Community Assistance Program; 
Flood Control Projects 

Ongoing 

Remind property owners of 
debris-clearing duties. 

Estral Beach Public 
Works 

Local Funding Ongoing 

Tornados and Severe Winds 

Implement public awareness 
policy/campaign regarding 
the threat of severe 
winds/tornados. 

Estral Beach Planning Local Funding; Emergency 
Management Institute 

Short-term (1-
2 years) 

Extreme Temperatures 

Provide public information 
before extreme 
temperatures occur. 

Estral Beach 
Planning/Fire Dept. 

Local Funding; Emergency 
Management Institute 

Ongoing 

Maintain backup power 
generator at Village Hall. 

Estral Beach Village Local funding; Community 
Facilities Grants 

Ongoing 
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Mitigation Action Responsible 
Agency 

Potential Funding Sources Timetable 
(When to 
Implement?) 

Moderate Priority 

All Hazards 

Incorporate hazard 
mitigation planning on 
community master planning. 

Estral Beach Planning Local Funding Mid-term (2-3 
years) 

Upgrade Zoning Ordinance 
and General Ordinances to 
incorporate hazard 
mitigation strategies. 

Estral Beach Planning Local Funding Mid-term (2-3 
years) 

Assure code existence and 
enforcement. 

Estral Beach Planning Local Funding Ongoing 

Coordinate mutual aid 
assistance. 

Estral Beach Fire 
Department/Adjacent 
communities 

Local Funding Ongoing 

Purchase and maintain NOAA 
Weather Radios for Village 
Hall/residents. 

Estral Beach Fire 
Department/Private 

HGMP Mid-Term (2-
3 years) 

Flooding 

Create permit checklist for 
property owners. 

Estral Beach Planning Local Funding Short-term (1-
2 years) 

Develop educational 
material/workshops 
regarding NFIP. 

Estral Beach Grant 
Administrator 

Emergency Management 
Institute; Community Assistance 
Program 

Short-term (1-
2 years) 

Tornados and Severe Winds    

Perform tree trimming and 
maintenance. 

Estral Beach Public 
Works/ Utility 
Companies 

Local Funding; Utility Companies Short-term (1-
2 years) 

Extreme Temperatures 

Install air conditioning unit in 
Village Hall. 

Estral Beach Village Local Funding; Community 
Facilities Loans and Grants; 
Polling Place Improvement 
Grant 

Mid-term (2-3 
years) 

Outreach to vulnerable 
populations during periods 
of extreme temperatures. 

Estral Beach Fire 
Department 

Local Funding Mid-term (2-3 
years) 
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Funding 

A list of potential hazard mitigation action funding sources can be found in Appendix E. In 

addition, there are three main FEMA sources of mitigation funding: 

 Hazard Mitigation Grant Program (HMGP): The HMGP program provides funding for projects 

that significantly reduce or permanently eliminate future risk to lives and property from natural 

hazards. The HMGP assists states and local communities in implementing long-term mitigation 

measures following a Presidential disaster declaration. HMGP funds mitigation planning as well 

as projects consistent with priorities identified in State, Tribal, or local hazard mitigation plans. A 

project must conform to the State’s Hazard Mitigation Plan, provide a beneficial impact on the 

disaster area, meet environmental requirements, solve a problem independently, and be cost-

effective.  

 

 Pre-Disaster Mitigation (PDM): PDM Program provides funding to states and communities for 

cost-effective hazard mitigation activities that complement a comprehensive mitigation 

program, as well as reduce injuries, loss of life, and damage and destruction of property. PDM 

funding is not dependent on a Presidential disaster declaration. PDM provides funds for hazard 

mitigation planning and the implementation of mitigation projects prior to a disaster event to 

reduce immediate overall risks to the population and structure and long-term reliance on 

funding from disaster declarations. PDM is run annually under the Unified Hazard Mitigation 

Assistance (HMA) Program and funds are subject to the availability of the program.  

 

 Flood Mitigation Assistance (FMA): Provides funding to assist states and communities in 

implementing measures to reduce or eliminate the long-term risk of flood damage to buildings, 

manufactured homes, and other structures insurable under the National Flood Insurance 

Program (NFIP). The Community must be a participant in the NFIP and the project must be cost 

effective and technically feasible. The project must conform to the minimum standards of the 

NFIP Floodplain Management Regulations, the applicant’s Flood Mitigation Plan, and all 

applicable laws and regulations.  

Additional information can be found at www.fema.gov/hazard-mitigation-assistance  

http://www.fema.gov/hazard-mitigation-assistance
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CHAPTER 6 – IMPLEMENTATION, MONITORING 

AND UPDATING 
 

HAZARD MITIGATION PLAN ADOPTION 

In order to comply with the Disaster Mitigation Act of 2000, the final Estral Beach Village Hazard 

Mitigation Plan (HMP) must be formally adopted by resolution of the Village Council. Adoption 

of the HMP ensures that the Village is eligible for State and Federal Hazard Mitigation funding.   

 

IMPLEMENTING, EVALUATING AND MONITORING THE PLAN 

Implementation of the Hazard Mitigation Plan will depend upon the cooperative efforts of the 

Planning Team, Planning Commission, Village Council, and Village residents, as well as other 

public and private entities.  Implementation will focus first on actions identified as “high 

priority” in Chapter 5. However, the Planning Team must constantly monitor the status of each 

action and, when necessary, re-prioritize actions based on changing factors (i.e. new hazards, 

funding, or laws). The Planning Team will oversee the progress of actions and update the plan 

as needed to reflect changing conditions.  

The HMP Planning Team should meet on an ongoing basis to review natural hazard events, 

their effect upon the community, and the degree to which hazard mitigation strategies have 

been effective in protecting human life and minimizing property damage. The Planning Team 

should also evaluate whether mitigation actions need to be discontinued or modified in light of 

new developments or changes within the Village. In evaluating the Hazard Mitigation Plan, the 

Planning Team should consider the following criteria: 

1. Has there been a potential or actual change in the natural hazards impacting Estral Beach? 
 

2. Has new development in the Community resulted in a change in circumstances or conditions 

which necessitates a review or revision of strategies and actions? 
 

3. Have actions been taken, or strategies applied, that reduce or eliminate the hazard’s impact on 

the Community? 
 

4. Are there new programs or new funding available to address specific hazards? 
 

5. Are there changes in laws, regulations, techniques or practices that warrant an amendment to 

the Plan?  

Mitigation: Sustained actions taken to reduce or eliminate long-term risk to life and 

property from hazards - 44 CFR Sec. 201.2 Mitigation Planning 



 Chapter 6 – Implementation, Monitoring and Updating 

 

88 Estral Beach Village Hazard Mitigation Plan   

 

Incorporation into Existing Programs and Documents 

In order to have a long-term impact, the results of this Hazard Mitigation Plan must be 

incorporated into ongoing Village planning efforts. Many of the mitigation actions identified in 

this plan involve various aspects of Village development including land use, stormwater 

systems, roads and structures. Therefore, the actions identified in this Plan must be consistently 

incorporated into Village Planning mechanisms including, but not limited to, the Master Plan, 

Capital Improvement Plan, Floodplain Ordinance, Zoning Ordinance and Building Code. In 

addition, projects and actions will be implemented through exiting or ongoing programs.  

 

UPDATING THE PLAN 

The Hazard Mitigation Plan must be reviewed and updated every five years to comply with the 

planning requirements of the Disaster Mitigation Act of 2000 and to ensure that the Village 

remains eligible for Disaster Mitigation funding. The Plan may be updated earlier at the 

discretion of the Planning Team and the Estral Beach Village Council. The Village has the ability 

to update the mitigation process by adding new data and incorporating it into the Plan. The 

Planning Team will meet on an ongoing basis to discuss the Plan and to document data, 

including hazard events, completed mitigation actions, new mitigation actions, and FEMA grant 

application efforts. This new information shall be incorporated into the five year updates.  

 

CONTINUING PUBLIC INPUT AND EDUCATION 

In order to have continued public support and awareness of the mitigation process, it is 

important that the public is involved not only in the preparation of the initial plan, but also in 

any modifications or updates to the Plan. The following actions should be considered to ensure 

that public education and support is maintained: 

 Develop informational mailings and website posts about mitigation efforts in the Village and 

updates made to the plan. 
 

 Develop mitigation flyers and website posts and hold workshops that explain mitigation 

activities and action. 
 

 Invite the public for annual meetings. 
 

 Hold public meetings and workshops prior to the plan update/re-adoption every five (5) years to 

gain public input. 
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Public Input and Planning Team Tasks 
 

  



 



 

 
 

Hazard Mitigation Plan Survey               Village of Estral Beach, Newport, MI 84166    

Questions: ..t0 Dave Emmerich, 734.872.1177.  Drop survey off at 7194 Lakeview (Village Hall drop box) 

The Village of Estral Beach is preparing to assemble and adopt a Hazard Mitigation Plan 

for the community. The Hazard Mitigation Plan will provide a basis for identifying and 

managing natural hazards while complying with the requirements of the Disaster 

Mitigation Act and the Federal Emergency Management Agency (FEMA). A Hazard 

Mitigation Plan is a tool that identifies and manages natural hazards and recognizes 

resources that can reduce the effects of these natural hazards. In addition, the Hazard 

Mitigation Plan is necessary in order to be eligible to receive hazard mitigation grants. 

As a part of the Hazard Mitigation Planning process, we are asking Estral Beach 

residents to complete the following brief survey. Your participation is critical in making 

sure that the final Hazard Mitigation Plan addresses all of the concerns of Estral Beach 

residents.  (Survey prepared by Carlisle Wortman consultants.  Carlisle Wortman 

consultant Matt Lonnerstater will be at the October 21st, 2014 Council meeting at 7pm) 

 

1. In the past ten (10) years, have you or has someone in your household 

experienced a natural disaster within Estral Beach such as: severe storms, floods, 

winter storms, extreme heat, tornadoes, drought, earthquakes, or other natural 

disaster? Check either    or    

2. If you answered yes to Question #1, which of the following types of natural 
hazard events have you or someone in your household experienced? (Please 
check all that apply).  

 

 Severe weather damage in excess of $500 
 Flooding 

X Tornado (June 2010) 
 Severe Thunderstorm 
 Winter Storm/ Ice 
 Extreme Cold 
 Extreme Heat 

 Drought 

 Earthquake  

 Severe Wind 

 Other: _________________ 
 Other: _________________ 

 
  3.  Are there any actions that can be taken to lessen the effects of the hazards which 
impact Estral Beach? 
__________________________________________________________
__________________________________________________________
__________________________________________________________ 

A-1



 

 
 

4. How concerned are you about the following natural hazards impacting Estral 
Beach and/or the surrounding communities (Please check the corresponding 
number for each hazard). 

 

Natural Hazard 
Not 

Concerned 
Slightly 

Concerned 
Moderately 
Concerned 

Very 
Concerned 

Extremely 
Concerned 

Flooding     4  
Tornado      
Severe 
Thunderstorm      

Winter 
Storm/Ice      

Extreme Cold      
Extreme Heat      
Drought      
Earthquake      
Severe Wind      
Other: 
_________      

Other: 
__________      

 
 

5. To the extent that the following hazards apply to Estral Beach, please indicate 
your level of preparedness, if known. 
 

Natural 
Hazard 

Unprepared 
Slightly 

Prepared 
Moderately 

Prepared 
Very 

Prepared 
Extremely 
Prepared 

Unknown/Does 
Not Apply 

Flooding        
Tornado       
Severe 
Thunderstorm       

Winter 
Storm/Ice       

Extreme Cold   3    

Extreme Heat       

Drought       

Earthquake       

Severe Wind       
Other: 
_________       

Other: 
__________       

 
 
Thank you for your participation!  Dave Emmerich, Village Grant Administrator.   
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Village of Estral Beach Hazardous Event Survey 10 31 2014

1
Experienced a Natual Disaster within 
Estral beach Y / No Y Y Y Y Y Y Y Y Y Y Y

2 What types experienced From List
Tornado 
Severe wind

Tornado
Severe Thun
Extreme Cd
Severe Wind Tornado Tornado

Tornado
Other: Culverts Tornado Tornado

Tornado
Severe Thun
Winter stm
Severe wind

Tornado
Severe Thun
Winter stm
Severe wind

Tornado
Severe Thun
Winter stm
Extreme Cold

Tornado
Severe wind

3 Any actions that can be taken Elevate Homes

Remove Large 
Trees: Dykes, 
Homeowners

North end 
Lakeshore dykes 
removed by 
homeowners

Homeowners 
clear own 
ditches to avoid 
floods

Need 
backup:Main
Road; water 
service; & 
Electric feed Repair Dykes

Homeowners 
clear own ditches 
to avoid floods

Elevate Homes; 
remove large 
trees; add'al 
water, electric 
serv and main 
entry/exit road; 
repair culverts, 
dykes

4 How concerned rating: 1-5 Resident Response 1 Response 2 Response 3 Response 4 Response 5 Response 6 Response 7 Response 8 Response 9 Response 10 Response 11
Natural Hazard

Flooding 5 5 1 4 5 2 3 5 5 4 5
Tornado 4 5 1 4 2 2 3 1 5 3 3
Severe Thunderstorm 3 5 1 4 3 3 3 4 4 3 3
Winter Storm/Ice 4 3 1 4 3 2 3 5 4 3 3
Extreme Cold 4 1 1 4 3 2 2 1 1 1 1
Extreme Heat 4 1 1 4 2 2 2 1 1 1 1
Drought 2 1 1 4 2 2 1 1 4 1 1
Earthquake 2 1 1 4 1 1 1 1 5 1 1
Severe Wind 5 5 1 4 3 4 3 5 1 1 4

Other: Bad Dikes 2 Bad Dikes 5
_________
Other:
__________

5 How Prepared Rating: 1-5 Resident Response 1 Response 2 Response 3 Response 4 Response 5 Response 6 Response 7 Response 8 Response 9 Response 10 Response 11
Natural Hazard

Flooding 4 4 4 1 2 4 3 4 3 1 4
Tornado 3 4 4 1 2 4 3 5 4 1 3
Severe Thunderstorm 3 4 4 2 3 4 3 4 4 3 4
Winter Storm/Ice 4 4 4 2 3 4 3 2 4 3 4
Extreme Cold 4 4 4 2 3 4 4 5 4 3 4
Extreme Heat 4 4 4 2 3 4 4 5 5 1 4
Drought 3 1 4 2 3 4 2 5 3 1 4
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1
Experienced a Natual Disaster within 
Estral beach Y / No Y Y Y Y Y Y Y Y Y Y Y
Earthquake 3 1 2 1 1 3 1 5 1 1 4
Severe Wind 4 1 3 1 2 1 3 5 4 1 4
Other: Bad Dikes 2 Bad Dikes   4
_________
Other:
__________
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Village of Estral Beach Hazardous Event Survey 10

1
Experienced a Natual Disaster within 
Estral beach

2 What types experienced

3 Any actions that can be taken

4 How concerned rating: 1-5
Natural Hazard

Flooding
Tornado
Severe Thunderstorm
Winter Storm/Ice
Extreme Cold
Extreme Heat
Drought
Earthquake
Severe Wind

Other:

_________
Other:
__________

5 How Prepared Rating: 1-5
Natural Hazard

Flooding
Tornado
Severe Thunderstorm
Winter Storm/Ice
Extreme Cold
Extreme Heat
Drought

Y Y Y Y Y Y

Tornado

Sever Weath.
Flooding
Tornado

Sever Weath.
Tornado
Severe Thun
Winter stm
Severe wind
Other: Air Q
Other: Water Q Tornado Tornado Tornado

Replace flood 
gate at South 
End (at boat 
launch)

Cap the lines that 
have Water 
Gas(???)

Better Snow 
Removal;
Lakefront 
erosion; 
Evacuation plan 
flood

Better Snow 
removal; 
Evacuation plan 
flood;
Lakefront erosion

Better Snow 
removal; 
Evacuation plan 
flood;
Lakefront erosion;
Leaking Dikes

Response 12 Response 13 Response 14 Response 15 Response 16 Response 17

3 5 2 5 5 5
3 4 4 4 3 4
3 4 4 4 2 2
3 1 4 4 3 4
2 1 1 1 1 1
2 1 1 1 1 1
1 1 1 2 1 1
1 1 1 2 5 5
3 4 1 3 1 3

Water Quality 5
Lakefront 
Erosion      5

Lakefront Erosion   
5

Lakefront Erosion    
5

5
Gas Line QA   5 Nuc Disaster 5 Nuc Disaster 5

Response 12 Response 13 Response 14 Response 15 Response 16 Response 17

3 5 1 1 1 1
3 4 1 1 1 1
3 4 3 1 1 1
3 NA 3 1 1 1
4 NA 3 1 1 1
4 NA 3 1 1 1
2 NA 1 1 1 1
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1
Experienced a Natual Disaster within 
Estral beach
Earthquake
Severe Wind
Other:
_________
Other:
__________

Y Y Y Y Y Y
1 NA 1 1 1 1
3 4 3 1 1 1

Water Quality 5 Erosion         1 Erosion         1

Gas Line QA 5 Nuc Disaster 1 Nuc Disaster 1
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3/10/2015 

V I L LAGE  C O U N C IL M EET I N G  

O C TO BER  2 1 S T,  2 0 1 4  

HAZARD MITIGATION 

PLANNING 

Estral Beach Village 

AGENDA 

• What is a Hazard Mitigation Plan (HMP)? 

• Why does Estral Beach need a HMP? 

• What are the components of a HMP? 

• What is the process of completing a HMP? 

• Where are we now? 

• Where are we headed? 

 

 

 

 
 

WHAT IS HAZARD MITIGATION? 

• Hazard Mitigation: “Any sustained action taken to 

reduce or eliminate the long-term risk to human life 

and property from hazards." – FEMA (Federal Emergency 

Management Agency)  

 

• Hazards are always present... 

• Mitigation MINIMIZES the impact.  

 

• Proactive: Plan before the disaster to reduce impact.  
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3/10/2015 

 

WHAT IS A HAZARD MITIGATION PLAN (HMP)? 

• Identifies local policies and actions that can be 
implemented over long term to reduce risk and future 
losses from hazards.  
• natural hazards. 

• man-made hazards/technological hazard. 

 

• Outlines hazards, prioritizes significant ones, sets mitigation 
goals and actions. 

 

• PRE-DISASTER FOCUS 
 

• Estral Beach = Natural Hazard Mitigation 

 
 

WHY DOES ESTRAL BEACH NEED A HMP? 

Short(er) Answer:  

 

Disaster Mitigation Act of 2000 (Stafford Act) 

• Local governments must have an approved Hazard 
Mitigation Plan in place to be eligible for pre-disaster 
mitigation funds.  

 

• Including House Elevation Grants. 

 

• Will eventually be covered by Monroe County HMP. 
• County does not currently have a Plan adopted.  

 

WHY DOES ESTRAL BEACH NEED A HMP? 

Long Answer:  

 

Benefits to Hazard Mitigation Planning: 

 

• Identify actions for risk reduction. 

• Focus on greatest risks. 

• Build partnerships. 

• Increase education and awareness. 

• Communicate to State and Federal officials. 

• Align with community goals.  
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3/10/2015 

WHAT ARE THE COMPONENTS OF A HMP? 

1) INTRODUCTION 

2) COMMUNITY OVERVIEW – PEOPLE, ASSETS, LAND USE 

3) HAZARD PROFILES 

4) HAZARD PRIORITIZATION/ASSESSMENT 

5) MITIGATION STRATEGIES 

6) IMPLEMENTATION AND MAINTENANCE  

WHAT ARE THE COMPONENTS OF A HMP? 

1)  Introduction 

• What is the HMP?  

• What's in the HMP?  

• Who was involved? 

• What was the process?  

• Community involvement?  

• How is it related to other plans?  

WHAT ARE THE COMPONENTS OF A HMP? 

2)  Community Profile/Overview 

• What are the characteristics of the Planning Area?  

• History 

• Climate 

• Transportation 

• Land Use 

• Population 

• Households 

• Economy 

• Critical Assets 
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3/10/2015 

WHAT ARE THE COMPONENTS OF A HMP? 

3) Hazard Profile (or Risk Assessment) 

• Identifies and describes known hazards within the community. 

• Describes hazards. 

• Profiles past events. 

• Documents recorded damages. 

• Identifies assets at risk. 

• Assesses future probabilities.  

 

• Potential Natural Hazards: Flooding, erosion, winter 
storms, tornadoes, drought, wildfires, earthquakes, 
extreme temperatures, wind, etc.  
 

 

WHAT ARE THE COMPONENTS OF A HMP? 

4) Hazard Prioritization/Assessment 

• Identify and prioritize most significant risks and 
vulnerabilities.  

• Informs mitigation strategy. Which hazards should be the 
focus of pre-disaster mitigation projects? 

• Surveys and Public Discussion. 

• Analysis of the Hazard Profile (i.e. frequency, past damages, 
injuries, loss of life).  

• Critical assets located in hazard areas? 

• Most important asset =  PEOPLE. 

 

 

WHAT ARE THE COMPONENTS OF A HMP? 

5) Mitigation Strategy 

 

• List general goals and objectives for hazard mitigation. 
• “Minimize new development in flood-prone areas” 

 

• Lists actions for hazard mitigation. 
• “Amend Zoning Ordinance to permit only open space land uses 

within floodplains.” 

• “Modify Master Plan to limit intense land uses in floodplains.” 
 

• Action Plan: Prioritize and set time frame for actions.  
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WHAT ARE THE COMPONENTS OF A HMP? 

6) Implementation and Maintenance 

 

• How will the plan be monitored, evaluated and updated? 

• Monitoring: Tracking implementation. 

• Evaluating: Assessing effectiveness. 

• Updating: Once every 5 years. 

 

• Continued Public Involvement 

 
 

 

 

WHAT IS THE PROCESS OF COMPLETING A 

HMP ? 

 

 

 
1 

• Determine Planning Area/Team 

2 
• Outreach Strategy 

3 
• Develop Plan 

4 
• Review and Adopt Plan/ Maintain and 

Update 

WHAT IS THE PROCESS OF COMPLETING A 

HMP ? 

 

 

 
1 

• Determine Planning Area/Team 

2 
• Outreach Strategy 

3 
• Develop Plan 

4 
• Review and Adopt Plan/ Maintain and 

Update 
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DETERMINE PLANNING AREA/TEAM 

• What is the overall scope of the planning project? 

 

• Geographic scope.  
• Single or multi-jurisdiction plan? 

• Natural hazards or all hazards? 

 

• Who is involved in the planning process? 

• Village staff? Consultants? County? State? 

 

 

 
 

 

 

WHAT IS THE PROCESS OF COMPLETING A 

HMP ? 

 

 

 
1 

• Determine Planning Area/Team 

2 
• Outreach Strategy 

3 
• Develop Plan 

4 
• Review and Adopt Plan/ Maintain and 

Update 

OUTREACH STRATEGY 

• How can the public/Community get involved? 

• Workshops 

• Meetings 

• Surveys 

• Online Presence 

 

• Must also give neighboring communities a chance to 
comment on plan. 

• Send draft plan for review.  
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WHAT IS THE PROCESS OF COMPLETING A 

HMP ? 

 

 

 
1 

• Determine Planning Area/Team 

2 
• Outreach Strategy 

3 
• Develop Plan 

4 

• Review and Adopt Plan/ Maintain and 
Update 

DEVELOP PLAN 

1) INTRODUCTION 

2) COMMUNITY OVERVIEW – PEOPLE, ASSETS, LAND USE 

3) HAZARD PROFILES 

4) HAZARD PRIORITIZATION/ASSESSMENT 

5) MITIGATION STRATEGIES 

6) IMPLEMENTATION AND MAINTENANCE  

 

Integrate outreach strategy throughout plan development.  
 

 

 

 
 

 

 

WHAT IS THE PROCESS OF COMPLETING A 

HMP ? 

 

 

 
1 

• Determine Planning Area/Team 

2 
• Outreach Strategy 

3 
• Develop Plan 

4 
• Review and Adopt Plan/ Maintain and 

Update 
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REVIEW AND ADOPT PLAN 

1) Local Plan Review 
• OUTREACH STRATEGY – public/neighboring communities must be given 

opportunity to review and comment on HMP prior to adoption. 
• Ensure Plan meets Title 44 Code of Regulations (CFR).  

 

2) Submit to State Mitigation Officer 
• State reviews plan and marks necessary revisions. 
• If State is satisfied, forwarded to FEMA Regional Office (Chicago). 
• Not Satisfied = Revise. 
 

3) FEMA issues "approvable pending adoption" 
 
4) Adopt the Plan 
 
5) Review and Update – Every 5 years 

 

 
 
 

 
 

WHERE ARE WE NOW? 

 

 

 
1 

• Determine Planning Area/Team 

2 
• Outreach Strategy 

3 
• Develop Plan 

4 
• Review and Adopt Plan/ Maintain and 

Update 

DETERMINE PLANNING AREA/TEAM 

• COMPLETE 

• What is the overall scope of the planning project? 
• Geographic scope. – Estral Beach Village 

• Single or multi-jurisdiction plan? – Single Jurisdiction  

• Natural hazards or all hazards? – Natural Hazards 

 

• Who is involved in the planning process? 

• Village Staff - Grant Administrator, Council President, 
Fire Department, Council Members, Dyke Coordinator. 

• Consultants – Carlisle/Wortman, Associates 
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OUTREACH STRATEGY 

• IN PROGRESS 

• How can the public get involved? 

• Meetings 

• Surveys 

• Online Presence 

 

 

 

 

 
 

 

 

OUTREACH STRATEGY 

OUTREACH STRATEGY 

• SO FAR: 

• 211 surveys distributed 

• 12 responses (5.7%) 

• Process is ongoing 

• Please fill one out if you  

 haven’t already! 
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DEVELOP PLAN 

 

 

 
 

 

 

IN PROGRESS 

 

1)  INTRODUCTION 

2)  COMMUNITY OVERVIEW – PEOPLE, ASSETS, LAND USE 

3) HAZARD PROFILES 

4) HAZARD PRIORITIZATION/ASSESSMENT 

5) MITIGATION STRATEGIES 

6) IMPLEMENTATION AND MAINTENANCE  

 

Integrate outreach strategy throughout plan development.  
 

 

 

 
 

 

 

DEVELOP PLAN 

WHERE ARE WE HEADED? 

• Next Steps: 
 
• Complete Hazard Profile and Hazard Prioritization. 
• Develop Mitigation Strategy:  Goals, Objectives and Actions. 
• Develop Implementation and Maintenance Plan. 

 

• Continuous updates to Planning Team, Village Council and 
Public. 
 

• Review final draft, receive input, send to State/FEMA for 
approval. 
 

• Adoption by Village Council 
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QUESTIONS? 

• Email: mLonnerstater@CWAplan.com 
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Planning Team Hazardous Event Survey 5 2014

Hazardous Event
Dave 

Emmerich

Joe 

Provost

Ed 

Dyson

Dan 

Swindle
Average

Major Flood Event 1 5 1 1 2

Localized Flooding 2 4 2 2 3

Tornado 3 10 3 4 5

Criminal Acts 4 3 6 8 5

Severe Thunderstorm 5 12 9 3 7

Extreme Cold 6 8 19 5 10

Ice Storm 7 6 11 11 9

Structure Fire 8 14 8 15 11

Transportation Accident 9 16 15 14 14

Material Spill 10 17 16 7 13

Blizzard 11 11 12 6 10

Water Supply Failure 12 2 7 17 10

Explosion 13 15 17 12 14

Extreme  Heat 14 7 20 18 15

Pipeline Failure 15 18 14 19 17

Power Failure 16 1 10 13 10

Drought 17 9 22 9 14

Civil Disturbance 18 19 21 21 20

Public Health Emergency 19 13 18
10

15

Terrorism 20 21 5 20 17

Hurricane 21 22 24 22 22

Wild Fire 22 20 13 23 20

WMD Attack 23 23 4 24 19

Earth Quake 24 24 23 16 22

Landside 25 25 25 25 25

Total 325 325 325 325 325

Note: The hazards listed in this survey do not completely match the final 

list presented in Chapter 4
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APPENDIX B 

NFIP Flood Insurance Rate Map 
And 

Additional Flood Maps 
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MAP SYMBOLOGY NATIONAL FLOOD INSURANCE PROGRAM

Depth Grid
LAKE ERIE PERCENT ANNUAL CHANCE DEPTHS
ESTRAL BEACH, VILLAGE OF
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OVER 6' ¤
0 0.1 0.20.05

Miles

FEBRUARY 2015

FLOOD HAZARD AREAPROJECT LOCATOR TERRAIN DATA

1 PERCENT ANNUAL CHANCE DEPTH
2 PERCENT ANNUAL CHANCE DEPTH

0.2 PERCENT ANNUAL CHANCE DEPTH
10 PERCENT ANNUAL CHANCE DEPTH
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WATER SURFACE ELEVATIONS NATIONAL FLOOD INSURANCE PROGRAM

Water Surface Elevations
LAKE ERIE PERCENT ANNUAL CHANCE WSE
ESTRAL BEACH, VILLAGE OF
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B-3



LAKE ERIE FLOODING NATIONAL FLOOD INSURANCE PROGRAM

Percent Annual Chance
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FLOOD EVENT WITHIN 30 YEARS NATIONAL FLOOD INSURANCE PROGRAM

Percent Chance 30 Year
LAKE ERIE INUNDATION PERCENT CHANCE - 30 YEARS
ESTRAL BEACH, VILLAGE OF

¤
0 0.065 0.130.0325

Miles

FEBRUARY 2015

FLOOD HAZARD AREAPROJECT LOCATOR TERRAIN DATA

LESS THAN 10%
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Newspaper Articles 
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Mitigation Action Prioritization  
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The Planning Team evaluated each mitigation action utilizing the STAPLEE Method. STAPLEE is 
an acronym that involves the following planning factors: 
 

(S) Social:  Mitigation actions are acceptable to the community if they do not adversely affect a 
particular segment of the population, do not cause relocation of lower income people, and if 
they are compatible with the community’s social and cultural values. 
 
(T) Technical:  Mitigation actions are technically most effective if they provide a long-term 
reduction of losses and have minimal secondary adverse impacts. 
 
(A) Administrative:  Mitigation actions are easier to implement if the jurisdiction has the 
necessary staffing and funding. 
 
(P) Political:  Mitigation actions can truly be successful if all stakeholders have been offered an 
opportunity to participate in the planning process and if there is public support for the action. 
 
(L) Legal:  It is critical that the jurisdiction has the legal authority to implement and enforce a 
mitigation action. 
 
(E) Economic:  Budget constraints can significantly deter the implementation of mitigation 
actions. Therefore, it is important to evaluate whether an action is cost-effective, as determined 
by a cost benefit review, and possible to fund. 
 
(E) Environmental:  Sustainable mitigation actions that do not have an adverse effect on the 
environment, comply with federal, state, and local environmental regulations, and are 
consistent with the community’s environmental goals, have mitigation benefits while being 
environmentally sound.  
 
 

Using the STAPLEE method as a guide, the Planning Team evaluated the benefits and feasibility 
of each identified mitigation action and ranked each criteria with a -1, 0 or 1 using the following 
scale: 
 

1  = Highly effective or feasible 
0  =  Neutral 
-1 = Ineffective or not feasible 
 

The total score for each action determines whether the identified mitigation action is ranked as 
a high, moderate or low priority: 
 

Total Score 
 

0-2: Low Priority 
3-5: Moderate Priority 
6-7: High Priority



 

D
-2

 

Mitigation Action Prioritization – STAPLEE Method 

Mitigation Action STAPLEE Total 
Score/Overall 
Priority 

Responsible Agency Potential 
Funding 
Sources (See 
# in 
Appendix X) 

So
cial 

Tech
n

ical 

A
d

m
in

istrative
 

P
o

litical 

Legal 

Eco
n

o
m

ic 

En
viro

n
m

en
tal 

All Hazards 

Incorporate hazard mitigation planning in 
community master planning 

1 1 0 1 1 0 1 5 – Moderate Estral Beach Planning  Local Funding 

Upgrade Zoning Ordinance and General 
Ordinance to incorporate hazard mitigation 
strategies 

1 1 0 1 1 0 1 5 – Moderate Estral Beach Planning Local Funding 

Assure code existence and enforcement 1 1 0 0 1 0 1 4 – Moderate Estral Beach Planning Local Funding 

Utilize mapping tools to map hazard 
vulnerabilities  

1 0 -1 0 1 -1 1 1 – Low Estral Beach 
Planning/Building 

2,14,17 

Maintain adequate road and debris clearing 
capabilities 

1 1 1 1 1 1 1 7 – High Estral Beach Public Works 
and Fire Department 

15 

Coordinate mutual aid assistance 1 1 0 1 1 0 1 5 – Moderate Estral Beach Fire 
Department/Adjacent 
communities 

Local Funding 

Improve and continue training for emergency 
responders 

1 1 1 1 1 1 1 7 – High Estral Beach Fire 
Department 

8 

Purchase and maintain NOAA Weather Radios 
for Village Hall/residents 

1 0 1 0 1 -1 1 3 - Moderate Estral Beach Fire 
Department/Private 

1 

Provide transportation for elderly and disable to 
shelters 

1 -1 -1 0 1 -1 1 0 – Low Estral Beach Fire 
Department/Private 

Local 
Funding, 11 

Create public informational material regarding 
hazard mitigation 

1 1 0 1 1 1 1 6 – High Estral Beach Planning Local 
Funding, 8, 9 

Create hazard vulnerability checklists 1 1 1 1 1 0 1 6 - High Estral Beach Planning Local Funding 
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Mitigation Action STAPLEE Total 
Score/Overall 
Priority 

Responsible Agency Potential 
Funding 
Sources (See 
# in 
Appendix X) 

So
cial 

Tech
n

ical 

A
d

m
in

istrative
 

P
o

litical 

Legal 

Eco
n

o
m

ic 

En
viro

n
m

en
tal 

Flooding 

Consider joining Community Rating System 
(CRS) 

1 1 1 0 1 1 1 6 – High Estral Beach Village Local Funding 

Maintain floodplain management ordinances 1 1 1 1 1 1 1 7 – High Estral Beach Planning Local Funding 

Map areas at high risk of flooding 1 0 -1 0 1 -1 1 1 – Low Estral Beach Planning 2,14,17 

Obtain backup generators for pump houses 1 1 1 1 1 1 1 7 – High Estral Beach Village 1,2,14 

Elevate homes and structures 1 1 1 1 1 1 1 7 – High Estral Beach Grant 
Administrator 

1,2 

Dredge and clear sediment and debris from 
drainage channels 

1 1 1 1 1 0 1 6 - High Estral Beach Public Works 18 

Properly maintain flood control structures 1 1 0 1 1 1 1 6 – High Estral Beach Public 
Works/USACE 

Local 
Funding, 
1,2,14,16 

Create permit checklist for property owners 1 0 0 1 1 0 1 4 – Moderate Estral Beach Planning Local Funding 

Develop educational material/workshops 
regarding NFIP 

1 1 -1 1 1 0 1 4 – Moderate Estral Beach Grant 
Administrator 

8,9,14 

Remind property owners of debris-clearing 
duties. 

1 1 1 1 1 1 1 7 - High Estral Beach Public Works Local Funding 

Winter Storms 

Identify specific at-risk populations. 0 0 0 1 1 -1 0 1– Low Estral Beach Planning 2,14,17 

Utilize snow fences or “living snow fences.” 0 1 0 0 0 0 0 1 - Low Estral Beach Public 
Works/Berlin Township 

Local 
Funding, 10 

Tornados and Severe Winds 
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Mitigation Action STAPLEE Total 
Score/Overall 
Priority 

Responsible Agency Potential 
Funding 
Sources (See 
# in 
Appendix X) 

So
cial 

Tech
n

ical 

A
d

m
in

istrative
 

P
o

litical 

Legal 

Eco
n

o
m

ic 

En
viro

n
m

en
tal 

Encourage wind-resistant architectural designs 
and building standards 

1 0 -1 0 0 0 0 0 - Low Berlin Township Building Local 
Funding, 
19,20 

Bury power and utility lines. 1 -1 -1 0 0 0 1 0 – Low Estral Beach Public 
Works/ Utility Companies 

Local 
Funding, 
Utility 
Company,  

Perform tree trimming and maintenance. 1 1 0 1 0 0 0 3 – Moderate Estral Beach Public 
Works/ Utility Companies 

Local 
Funding, 
Utility 
Company 

Secure loose materials, yard and patio items 
indoors or where winds cannot blow. 

1 0 -1 0 0 0 1 1 – Low Estral Beach Fire 
Department/Private 

Private 
Funding 

Implement public awareness policy/campaign 
regarding the threat of severe winds and 
tornados.  

1 1 0 1 1 1 1 6 - High Estral Beach Planning Local 
Funding, 8, 9 

Extreme Temperatures  

Install air conditioning unit in Village Hall. 1 1 1 1 1 -1 0 4 – Moderate Estral Beach Village 11, Polling 
Place 
Improvement 
Grant 

Maintain backup power generator at Village 
Hall. 

1 1 1 1 1 1 1 7 – High Estral Beach Village 11 

Outreach to vulnerable populations during 
periods of extreme temperatures. 

1 0 0 1 1 -1 1 3 – Moderate Estral Beach Fire 
Department 

Local Funding 

Provide public information before extreme 
temperatures occur. 

1 1 0 1 1 1 1 6 - High Estral Beach Planning/Fire 
Department 

Local 
Funding, 8, 9 
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Mitigation Action STAPLEE Total 
Score/Overall 
Priority 

Responsible Agency Potential 
Funding 
Sources (See 
# in 
Appendix X) 

So
cial 

Tech
n

ical 

A
d

m
in

istrative
 

P
o

litical 

Legal 

Eco
n

o
m

ic 

En
viro

n
m

en
tal 

Severe Thunderstorms 

Encourage hail-resistant construction. 1 0 -1 0 0 0 0 0 - Low Berlin Township Building Local Funding 
and 
fundraisers. 
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Potential Funding Sources for Mitigation Actions 

# Agency Program Description More Information 

All Hazards 
1 FEMA Hazard 

Mitigation 
Grant Program 
(HMGP)  

Provide funding support to states, Indian tribal governments, 
territories, communities, and other eligible applicants to reduce the 
risk of future damage, loss of life and property in any area affected 
by a major disaster. Restricted to Presidential-declared disasters or 
emergencies. 

https://www.fema.gov/hazard-mitigation-grant-
program  

2 FEMA Pre-Disaster 
Mitigation 
Program (PDM) 

Provides funding support to states, Indian tribal governments, 
territories, and communities for pre-disaster mitigation planning and 
projects primarily addressing natural hazards. 

https://www.fema.gov/pre-disaster-mitigation-
grant-program  

3 FEMA Emergency 
Management 
Performance 
Grant 

The Emergency Management Performance Grant Program is to 
support a comprehensive, all-hazard emergency preparedness 
system by building and sustaining the core capabilities contained in 
the National Preparedness Goal. 

https://www.fema.gov/emergency-
management-performance-grants-program  

4 FEMA Public 
Assistance 
Grant Program 

To assist State and local governments in responding to and 
recovering from the devastating effects of disasters by providing 
assistance for debris removal, emergency protective measures and 
the repair, restoration, reconstruction or replacement of public 
facilities or infrastructure damaged or destroyed.  Restricted to 
Presidential-declared disasters or emergencies.  

https://www.fema.gov/public-assistance-local-
state-tribal-and-non-profit  

5 Housing and 
Urban 
Development 
(HUD) 

Community 
Development 
Block Grant 
(CDBG) 

Provides grants to local governments for community and economic 
development projects that primarily benefit low and moderate 
income people. The CDBG program also provides grants for post-
disaster hazard mitigation and recovery following a Presidential 
disaster declaration. 

http://portal.hud.gov/hudportal/HUD?src=/pro
gram_offices/comm_planning/communitydevel
opment/programs  

6 Natural 
Resources 
Conservation 
Service 
(NRCS) 

Emergency 
Watershed 
Protection 

The purpose of the Emergency Watershed Protection Program 
(EWP) was established by Congress to respond to emergencies 
created by natural disasters.   The EWP Program is designed to help 
people and conserve natural resources by relieving imminent hazards 
to life and property caused by floods, fires, drought, windstorms, and 
other natural occurrences.   

http://www.nrcs.usda.gov/wps/portal/nrcs/mai
n/national/programs/financial/ewp/  

7 National 
Science 
Foundation 

Directorate for 
Engineering 
(EENG) 

NSF's Directorate for Engineering (ENG) seeks to improve quality of 
life and the economic strength of the Nation by fostering innovation, 
creativity, and excellence in engineering education and research. 

http://www.nsf.gov/dir/index.jsp?org=ENG  

https://www.fema.gov/hazard-mitigation-grant-program
https://www.fema.gov/hazard-mitigation-grant-program
https://www.fema.gov/pre-disaster-mitigation-grant-program
https://www.fema.gov/pre-disaster-mitigation-grant-program
https://www.fema.gov/emergency-management-performance-grants-program
https://www.fema.gov/emergency-management-performance-grants-program
https://www.fema.gov/public-assistance-local-state-tribal-and-non-profit
https://www.fema.gov/public-assistance-local-state-tribal-and-non-profit
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communitydevelopment/programs
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communitydevelopment/programs
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communitydevelopment/programs
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/ewp/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/ewp/
http://www.nsf.gov/dir/index.jsp?org=ENG
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# Agency Program Description More Information 

8 Emergency 
Management 
Institute 

Training 
Assistance 

To defray travel and per diem expenses of State, local, tribal, and 
Territorial emergency management personnel who attend training 
courses conducted by the Emergency Management Institute, at the 
Emmitsburg, Maryland facility; the Center for Domestic Preparedness 
in Anniston, Alabama; and selected off-site locations. Its purpose is to 
improve emergency management practices among State, local, tribal, 
and Territorial government managers, in response to emergencies 
and disasters. 

http://training.fema.gov/  

9 Emergency 
Management 
Institute 

Resident 
Education 
Program 

To improve emergency management practices among State, local 
and tribal government managers, and Federal officials as well, in 
response to emergencies and disasters. Programs embody the 
Comprehensive Emergency Management System by unifying the 
elements of management common to all emergencies: planning, 
preparedness, mitigation, response, and recovery.  

http://training.fema.gov/  

10 Department 
of Commerce 

Investments for 
Public Works 
and Economic 
Development 
Facilities 

Public Works grants support the construction or rehabilitation of 
essential public infrastructure and facilities necessary to generate or 
retain private sector jobs and investments, attract private sector 
capital, and promote regional competitiveness, innovation, and 
entrepreneurship, including investments that expand and upgrade 
infrastructure to attract new industry, support technology-led 
development, accelerate new business development, and enhance 
the ability of regions to capitalize on opportunities presented by free 
trade.  
 

http://www.raconline.org/funding/2932  

11 Department 
of 
Agriculture 

Community 
Facilities Loans 
and Grants 

To construct, enlarge, extend, or otherwise improve community 
facilities providing essential services to rural residents. Community 
facilities include, but are not limited to, those providing or supporting 
overall community development such as hospitals, fire stations, child 
care facilities, food recovery and distribution centers; assisted-living 
facilities; group homes, mental health clinics, and shelters; and 
education facilities 
 
 

http://www.rd.usda.gov/programs-
services/community-facilities-direct-loan-grant-
program  

http://training.fema.gov/
http://training.fema.gov/
http://www.raconline.org/funding/2932
http://www.rd.usda.gov/programs-services/community-facilities-direct-loan-grant-program
http://www.rd.usda.gov/programs-services/community-facilities-direct-loan-grant-program
http://www.rd.usda.gov/programs-services/community-facilities-direct-loan-grant-program
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# Agency Program Description More Information 

Flooding 

12 FEMA Flood 
Mitigation 
Assistance 

Funding for flood mitigation projects to reduce or eliminate the long-
term risk of flood damage to properties insured under the National 
Flood Insurance Program (NFIP) 

https://www.fema.gov/flood-mitigation-
assistance-program  

13 Great Lakes 
National 
Program 
Office 

Great Lakes 
Program 

To restore and maintain the chemical, physical, and biological 
integrity of the Great Lakes Basin Ecosystem. USEPA leads a 
consortium of programs, agencies, and public and private institutions 
in attaining specific objectives and actions that will address the most 
significant Great Lakes ecosystem problems and efforts in five major 
focus areas: Toxic Substances and Areas of Concern; Invasive Species; 
Nearshore Health and Nonpoint Source Pollution; Habitat and 
Wildlife Protection and Restoration; Accountability, Education, 
Monitoring, Evaluation, Communication and Partnerships.  

http://www2.epa.gov/aboutepa/about-great-
lakes-national-program-office-glnpo  

14 FEMA Community 
Assistance 
Program 

This program provides funding to states to provide technical 
assistance to communities in the National Flood Insurance Program 
(NFIP) and to evaluate community performance in implementing 
NFIP floodplain management activities. In this way, CAP-SSSE helps 
to: 

 Ensure that the flood loss reduction goals of the NFIP are 
met, 

 Build state and community floodplain management 
expertise and capability and 

 Leverage state knowledge and expertise in working with 
their communities. 

 

https://www.fema.gov/floodplain-
management/community-assistance-program-
state-support-services-element 
 

15 Public Law 
84-99 Code 
500 Program 

Emergency 
Advance 
Measures for 
Flood 
Protection  

To perform activities prior to flooding or flood fight that would assist 
in protecting against loss of life and damages to property due to 
flooding. Authorized assistance includes work such as removal of 
waterway obstructions, work necessary to prevent dam failure, and 
work necessary to prepare for abnormal snowmelt. There must be an 
immediate threat of unusual flooding present before advance 
measures can be considered. Any work performed under this 
program will be temporary in nature and must have a favorable 

www.cfda.gov   

https://www.fema.gov/flood-mitigation-assistance-program
https://www.fema.gov/flood-mitigation-assistance-program
http://www2.epa.gov/aboutepa/about-great-lakes-national-program-office-glnpo
http://www2.epa.gov/aboutepa/about-great-lakes-national-program-office-glnpo
https://www.fema.gov/floodplain-management/community-assistance-program-state-support-services-element
https://www.fema.gov/floodplain-management/community-assistance-program-state-support-services-element
https://www.fema.gov/floodplain-management/community-assistance-program-state-support-services-element
http://www.cfda.gov/
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# Agency Program Description More Information 

benefit cost ratio. The Governor of the affected State must request 
assistance. 

16 Department 
of the Army, 
Office of the 
Chief of 
Engineers 

Flood Control 
Projects 

To reduce flood damages through projects not specifically authorized 
by Congress. 

www.cfda.gov  

17 Department 
of the Army, 
Office of the 
Chief of 
Engineers 

Flood Plain 
Management 
Services 

To promote appropriate recognition of flood hazards in land and 
water use planning and development through the provision of flood 
and flood plain related data, technical services, and guidance. 
Available information identifies areas subject to flooding and flood 
losses from streams, lakes, and oceans and describes flood hazard at 
proposed building sites. It can be used as a basis for planning flood 
plain use, for flood emergency preparedness planning, for hurricane 
evacuation and preparedness planning, for assistance in developing 
flood plain regulations, for setting elevations for flood proofing, and 
implementing flood proofing measures, and for indicating areas to be 
acquired for open space. Activities also include interpretation of 
technical information and related planning assistance and guidance 
toward prudent use of flood plains. Services are available to States 
and local governments without charge, but within annual funding 
limitations on request.  
 

www.cfda.gov  

18 USDOT Boating 
Infrastructure 
Grant program 

Funding to construct, renovate, or maintain transient tie-up facilities, 
activity includes replacement of bulkheads, one time dredging to 
maintain channels or open water for vessels. 

http://wsfrprograms.fws.gov/Subpages/GrantPr
ograms/BIG/BIG.htm  

Extreme Temperatures/Severe Winds/Tornados 

19 Weatherizati
on Assistance 
Program 
(WAP) 

Weatherization 
Assistance for 
Low-Income 
Persons 

To improve home energy efficiency for low-income families through 
the most cost-effective measures possible. The program’s objectives 
are: 
* To reduce fossil fuel emissions created as a result of activities 
within the jurisdictions of eligible entities; and 
* To reduce the total energy use of the eligible units while ensuring 
their health and safety. 
 

http://energy.gov/eere/wipo/weatherization-
assistance-program  

http://www.cfda.gov/
http://www.cfda.gov/
http://wsfrprograms.fws.gov/Subpages/GrantPrograms/BIG/BIG.htm
http://wsfrprograms.fws.gov/Subpages/GrantPrograms/BIG/BIG.htm
http://energy.gov/eere/wipo/weatherization-assistance-program
http://energy.gov/eere/wipo/weatherization-assistance-program
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# Agency Program Description More Information 

20 Habitat for 
Humanity 

Repair and 
Weatherization 

Weatherization services that include: insulation, weather sealing, 
water heater treatments, and furnace tune-ups. As part of this 
program, Habitat will also provide critical home repairs such as 
roofing and flooring stabilization and fixing gas leaks to homes which 
need additional assistance.  

http://www.habitatmichigan.org/  

 

Additional information regarding funding sources: www.cfda.com  

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.habitatmichigan.org/
http://www.cfda.com/
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