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Official Promulgation Letter — Department of State Police

MICHIGAN HAZARD MITIGATION PLAN

This plan, developed and maintained pursuant to 1976 PA 390, as amended, and the federal Disaster
Mitigation Act of 2000 (PL 106-390), and its implementing regulations found in 44 CFR Part 201, is hereby
adopted for the State of Michigan. All participating state departments and agencies will work in conjunction
with the Michigan Citizen-Community Emergency Response Coordinating Council (MCCERCC) and the
Michigan Department of State Police Emergency Management and Homeland Security Division
(MSP/EMHSD) to implement those goals and objectives contained in the plan that are applicable to their
respective department or agency. In addition, the State of Michigan will, in accordance with 44 CFR 13.11
¢, comply with all applicable federal statutes and regulations in effect with respect to the periods for which
it receives grant funding for hazard mitigation. Further, in accordance with 44 CFR 13.11 d, the State of
Michigan agrees to amend this plan whenever necessary to adequately reflect new or revised federal statutes
or regulations, or material changes in state law, organization, policy, or state department or agency
operation.

Sl s

Capt. Emmitt McGOwan, Deputy State Direcfor of Emergency Management and Homeland Security
and Chairperson of the Michigan Citizen-Community Emergency Response Coordinating Council
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Joseph Gasper), and the Deputy State Director of Emergency Management and Homeland Security
(Captain Emmitt McGowan), is hereby officially adopted for the State of Michigan in accordance with the

federal Disaster Mitigation Act of 2000 (PL 106-390) and its implementing regulations found in 44 CFR Part
201.

Gretchen Whitmer, Governor
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Michigan Hazard Mitigation Plan:
1. Introductory Information

What is Hazard Mitigation?

Hazard mitigation is defined as any action taken before, during, or after a disaster or emergency to permanently
eliminate or reduce the long-term risk to human life and property from natural, technological and human-related
hazards. It is an essential element of emergency management, along with preparedness, response and recovery. When
successful, hazard mitigation will lessen the need for a community to respond to subsequent hazard events, for some
incidents may remain as mere incidents and not become disasters. Similarly, disaster events should involve lesser
levels of impact than they otherwise would have. Hazard mitigation strives to reduce the impact of hazards on people,
property, the environment and economy, and continuity of services, through the coordination of available resources,
programs, initiatives, and authorities.

Agency Roles

Federal, state, and local agencies have vital roles to play in this effort. Laws and processes governing the use of land
and development of property originate at the state level, but are administered at a local level. State agencies
administer a wide variety of programs that originate in federal government, including ones that affect, either directly
or indirectly, the development and use of land within hazard-prone areas. Higher levels of government are the logical
points for the origination of various hazard mitigation measures that have widespread applicability and implications,
but local levels of government tend to deal with the implementation details within their area of jurisdiction.

Organization of This Document

This document has been thoroughly reorganized from its 2014 predecessor. Hundreds of updated pages appear in an
attached volume labeled as the Michigan Hazard Analysis. The contents of the main volume of this plan have been
consolidated into ten distinct chapters, each of limited size, with the most detailed passages placed into appendices in
an effort to make the plan’s contents more coherent and readily accessible to readers. Lengthy attachments from the
2014 document have been partially pared down and then integrated into this new format. The 950-page edition that
had been completed in April 2014 is now shorter and consists of two volumes: this more concise plan and its attached
Michigan Hazard Analysis.

After this introductory chapter, this plan begins with a brief profile of Michigan and a chapter that describes the roles
of ordinary citizens, plus three levels of government. A chapter then describes the processes used to update the
Michigan Hazard Mitigation Plan (rooted in the newest revision of the Michigan Hazard Analysis), to reorganize the
plan into a new draft, to provide outreach to the whole community to invite their review and feedback in accordance
with a Presidential Policy Directive, and to finalize the document.

A chapter then summarizes Michigan’s risks, presenting information from the Michigan Hazard Analysis. Readers
are strongly encouraged to seek out and peruse the contents of the Michigan Hazard Analysis, which is an
attachment to this document. A subsequent chapter then describes general methods of hazard mitigation, with
subsequent chapters narrowing these concepts into specific strategies that were evaluated and selected from to form
the Action Plan for 2019-2024. A final chapter describes future activities involving the implementation, monitoring,
and maintenance of this plan and its prioritized hazard mitigation actions. Throughout these ten core chapters, readers
are referred to the contents of 16 associated appendices, where they can find additional detail covering all of the main
topics and steps in this planning process.

Plan Purpose
This plan and the recommendations made herein are intended to provide the framework and foundation for hazard
mitigation activities within the State of Michigan, in accordance with the planning requirements set forth in the
federal Disaster Mitigation Act of 2000 (and in subsequent regulations and FEMA policies). Implementation of this
plan should result in greater protection of human life, property, and the environment, and lessened amounts of
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physical, economic, and social disruption to communities and residents from natural, technological, and human-
related hazards. The ideal end-state is a complete integration of hazard mitigation activities, programs, capabilities,
and actions into normal, day-to-day governmental and private sector functions and business management practices, at
all levels of organization (including ordinary citizens), across jurisdictional boundaries, and across all phases of
emergency management.

Plan Scope
This plan takes a broad perspective in examining natural hazard mitigation activities and opportunities in the state of
Michigan. Special emphasis has been placed on those hazards that have actually caused or could potentially create
disastrous or emergency conditions posing significant threats to public health, safety and welfare, and the social,
economic and physical conditions in Michigan communities. The plan:

e Identifies and summarizes the analysis of the primary hazards that have impacted the state, or have the potential to
impact the state, as presented in the Michigan Hazard Analysis document;

e Analyzes Michigan’s vulnerability to those identified hazards in terms of the impacts upon local jurisdictions and
state owned/operated critical facilities, including average and potential losses expressed in terms of recent or
current dollar values (note: confidential details of the latter are withheld from public distribution);

e Incorporates hazard mitigation into a broad framework of interagency and interdisciplinary coordination,
including land use and comprehensive planning activities, emergency management mission areas, and military and
homeland security considerations, and draws upon those frameworks for additional evaluation of technical,
theoretical, and practical feasibility of the proposed activities;

e Assesses the current strengths and weaknesses of hazard mitigation and emergency management capabilities and
resources in Michigan;

e Achieves a greater level of integration and coordination between state and local planning documents and
activities;

e [Examines specific hazard mitigation measures that have been taken (and that can be considered) to address
Michigan’s current hazards;

e Documents existing federal, state, local, quasi-public, and private programs and initiatives that can directly or
indirectly promote hazard mitigation; and

e Recommends both short-term and long-term hazard mitigation opportunities that the state of Michigan, local
governments, private industry, non-profit agencies, and individual households should consider implementing.

Most of the measures ultimately recommended are statewide or regional in nature and application. Local hazard
mitigation plans developed throughout Michigan contain strategies that are specific to many additional local agencies
and sites. Potential resources and methods for implementing recommended measures are also identified. The hazard
mitigation opportunities outlined in the plan were identified from a number of sources, including:

e Post-disaster hazard mitigation strategies from past federally declared disasters in Michigan;

e Hazard mitigation projects funded or applied for under various federal and state mitigation programs, in Michigan
and in other states;

e The Michigan Hazard Analysis and Local Mitigation Planning Workbook documents published and maintained by
the Michigan State Police, Emergency Management and Homeland Security Division (MSP/EMHSD);

e Local hazard analyses, hazard mitigation plans, and land-use/comprehensive plans throughout Michigan;

e Disaster case studies and after-action reports from recent disasters in Michigan and other states;

e Hazard mitigation plans for the adjacent states of Ohio, Indiana, Wisconsin, and the Emergency Management
Strategy for Canada.

e Hazard mitigation guidance documents, such as MSP/EMHSD Pub. 207, FEMA guidance, special studies, and
other academic, theoretical, and scholarly literature, and reference materials;

e Emergency management communications (e.g. Law Enforcement Information Network, E-Team, MI-CIMS,
National Weather Service, Emergency Alert System) and media reports of recent emergency events or threats; and

e Specific recommendations made by federal, state and local agencies, private industry, and other sources of
feedback during this planning process.
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Glossary
A glossary appears later in this document, to help readers understand terms and programs that are relevant to this plan.
Please refer to Appendix 1 to see a glossary of terms and programs.

Legal Authority

This plan is developed under the authority of 1976 PA 390, the Michigan Emergency Management Act, as amended.
This Act and its subsequent Administrative Rules provide the Department of State Police with broad authority to carry
out the emergency management activities of mitigation, preparedness, response and recovery within the state of
Michigan. In addition, it empowers each state department to carry out the emergency tasks assigned to it by the
Department of State Police in the Michigan Emergency Management Plan (MEMP) or other means—which include
the planning, development, and implementation of hazard mitigation measures.

If a disastrous event in Michigan results in a federal major disaster declaration under Public Law 93-288 (Robert T.
Stafford Disaster Relief and Emergency Assistance Act, as amended by the Disaster Mitigation Act of 2000), this
plan will serve as the state hazard mitigation plan required under Section 322 of the Act as a condition of
receiving federal disaster relief assistance.

The MHMP also provides assurances that the state will continue to comply with all applicable federal statutes and
regulations during the periods for which it receives grant funding, in compliance with 44 CFR 13.11(c), and will
amend its plan whenever necessary to reflect changes in state or federal laws and statutes, as required in 44 CFR
13.11(d). (Please refer to the end of chapter 10 for details of hazard mitigation grant applicant assurances.)

Note on Departmental Name Changes

Within this document, references to governmental agencies are presented as those agencies were named when this
plan was being finalized in early 2019. Where such names had subsequently been changed, please interpret the names
in this document as applying to the newly named agencies. For example, the Michigan Department of Environmental
Quality had been scheduled for a name change in April 2019, but some delay arose regarding this change. References
to MDEQ have been used within this document, but should be interpreted as referring to the Michigan Department of
Environment, Great Lakes, and Energy or other official name changes that were implemented after this plan was
developed. These changes will be reflected in the next edition of this plan. Historical references to former agencies
have been left unchanged in this document, where they occur within a context of a quotation, summary, or record of
old plans and documents. In some cases, these historical references cannot be accurately updated, due to changes that
had occurred since they were written.
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Michigan Hazard Mitigation Plan:
2. State Profile

Brief Profile of the State of Michigan

Michigan has a land area of 58,216 square miles and a population of about 9.9 million persons. Its 83 counties
include numerous urbanized areas, including Metropolitan Detroit. Most Michigan residents live within these
urbanized areas, which are mainly located in the southern portion of the State. Michigan is completely covered by
local, incorporated government entities—every inch of the State is part of a township, city, or village, and all residents
of these minor civil divisions are also residents within one of Michigan’s counties. This constitutes a general political
and taxation structure for Michigan’s many communities, although additional districts overlay these areas as well,
such as school districts, village boundaries, congressional districts, and special assessment districts.

Located in the midst of four of the Great Lakes, Michigan’s fundamental geographic feature is its division into Lower
and Upper Peninsulas. The Lower Peninsula encompasses approximately 70% of Michigan’s total land area, and the
Upper Peninsula accounts for the other 30%. The two peninsulas are divided by the Straits of Mackinac, which allow
Lake Michigan to drain into Lake Huron. The southern half of the Lower Peninsula has a level to gently rolling
surface, with hills rising to elevations between 1,000 and 1,200 feet. (Lakes Michigan and Huron average about 577
feet above sea level, so these hills amount to about .) The northern half of the Lower Peninsula has higher elevations,
with hilly belts of glacial origin reaching elevations of 1,200 to 1,700 feet. The eastern half of the Upper Peninsula is
relatively level and often swampy. The western half is higher and more rugged. Michigan has borders on four of the
five Great Lakes and has the longest shoreline of any inland state—about 3,200 miles. Michigan also has over 10,000
inland lakes and 36,000 miles of streams.

Michigan has a diversified economy based on agriculture, manufacturing, tourism, services, and professional trades.
More automobiles and trucks are produced in Michigan than in any other state. Michigan is the nation’s top producer
of office furniture, a major source of information technology and software, and a national leader in machine tools,
chemicals, and plastics. Michigan is also one of the nation’s leading agricultural producers, consistently ranking
number one in several product categories. Michigan has a well-developed, multi-modal transportation system that
supports the state’s diversified economic activities. The highway system consists of a network of interstate, federal,
state, and local routes that connect Michigan communities to major metropolitan areas and economic markets around
the country. Michigan has 19 airports that offer commercial passenger jet service to major domestic and international
destinations.  Freight railroad lines link Detroit and other metropolitan areas with Chicago and other major
manufacturing and business centers in the United States and Canada. Michigan also offers 40 Great Lakes ports to
facilitate waterborne commerce. Each year, Michigan’s transportation system helps move 240 million tons of cargo
by truck, rail, air, and ship.

Due to its geography and location, Michigan will always be threatened by natural hazards. The State of Michigan and
local governments must always be prepared to manage those types of events when they occur. The principal natural
hazard threats to Michigan are floods, thunderstorm winds and lightning, tornadoes, hail, ice/sleet storms, drought,
severe winter weather, wildfires, invasive species, extreme temperatures, and geomagnetic storms.

Michigan’s principal technological hazard threats include hazardous material incidents, petroleum and natural gas
pipeline accidents, other infrastructure failures, structural fires, and major transportation accidents. (It should be
noted that many of these threats are a direct or indirect result of the state’s position as a major national and
international manufacturing and business center. The technological threats present in Michigan are not unlike those
present in other industrialized states of similar size and character.) Michigan’s principal human-related hazards
include public health emergencies, cyber-attacks, weapons of mass destruction, civil disturbances, and terrorism (and
similar criminal activities).

Please refer to the Michigan Hazard Analysis for a more complete profile of the State of Michigan, approximately
three dozen chapters describing a full array of Michigan’s natural, technological, and human-related hazards, and
corresponding lists of programs, resources, and initiatives for each type of hazard. These materials within the
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Michigan Hazard Analysis provide a substantial factual basis for the discussion of hazard mitigation activities that
appears within this 2019 Michigan Hazard Mitigation Plan. Only a small fraction of the information from the
Michigan Hazard Analysis has been reprinted within this 2019 Michigan Hazard Mitigation Plan, beginning with the
following map that provides a profile of Michigan’s general population concentrations and geographic regions.

Ll
State of Michigan
Profile Map
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The Michigan Profile Map defines four general geographic divisions, which were defined specifically for the purpose
of analyzing Michigan’s hazards on the basis of trends in land use and population density. Within all four geographic
areas—the Upper Peninsula, the Northern Lower Peninsula, the Southern Lower Peninsula (except for Metro-Detroit),
and finally a five-county Detroit Metropolitan Region—all of Michigan’s townships and cities have been marked on
this map, using distinct shadings that classify them into five types of municipality, from rural to the oldest and densest
urban centers. Within the rural areas of the northern areas of the state, the Michigan Profile Map also notes the
official location of State and National Forest Areas, further distinguishing between (1) natural areas that are
predominantly owned and maintained by the government, and (2) rural areas and their associated towns that are
predominantly owned by private citizens engaged in various professions and industries such as agriculture, extraction,
tourism, services, and manufacturing. Here are brief descriptions of these map features and classifications:

The Michigan Profile Map presents a selective overview of the general characteristics of Michigan’s present
settlement, land use, and production patterns. Since many of these patterns correspond with differences in climate and
vegetation, it was deemed useful to designate four general geographic divisions within the state:

Geographic Division Number of Counties  Population (2010 census) Percent of State Total
1. The Upper Peninsula 15 311,361 3.2%
2. Northern Lower Peninsula 29 717,977 7.3%
3. Southern Lower Peninsula 34 4,464,620 45.2%
4. Metropolitan Detroit 5 4,389,682 44.4%
STATE TOTAL 83 9,883,640 100%

Geographic Divisions 1 and 2 are predominantly rural, with great quantities of designated forest lands and a fairly
specialized scope for its agricultural production, it tends to fall within the Koppen Dfb climate category (humid
continental, with generally cooler and shorter summers). Geographic Divisions 3 and 4 tend to fall into a slightly
warmer climate category (Képpen Dfa) and to contain a larger scale of agricultural production in closer proximity to
major cities than is possible within the colder and less-populated northern areas. Area 4 originally had a swampier
nature than other parts of southern Michigan, but today is most distinctive because it is dominated by the Detroit
Metropolitan Area, which is an order of magnitude larger than any other urban area in Michigan, and larger than any
other Midwestern metropolitan area except for Chicago.

It must be emphasized that these divisions are not meant to correspond with existing planning regions, emergency
management districts, Urban Area Security Initiative areas, or census economic areas. The “Community
Classification” categories on the map need to be thoroughly explained, in order to fully understand how the map was
designed (and how the general geographic divisions were defined). It is worth noting at the outset that some
communities may include limited areas that better resemble the description for a different category (e.g. a large park
may have a rural character within a large central city), and this map doesn’t attempt to include such local detail.
These classifications are meant only to provide an overview of the state, rather than to precisely indicate local land
use patterns.

Profiles of Each Geographic Division

The following pages describe each geographic division’s characteristics that are considered to be most relevant for an
analysis of risks and hazard impacts. Where information is provided about population centers, the 2010 census has
been the source of information used. The “urban areas” designated by the U.S. Census have tended to be presented
here as the most relevant means of conveying information about most of Michigan’s populated areas, since they are
defined in terms of specific land use patterns rather than broad political boundaries. Some of the official urban areas
are treated as part of a larger metropolitan area (e.g. Howell and Detroit), as noted in the descriptions that follow. The
lists include all the urbanized areas, recognized “urban clusters,” and comparable cities over 2,500. Since this is just
an overview, it focuses upon distinct urban areas in order of population, by geographic division. Emphasis is placed
upon regional social communities (urbanized areas, urban clusters) rather than each individual political jurisdiction.
(Note: In cases where the city population is larger than the urban cluster population, the city’s statistic is used here.)
The following summaries also include lists of hazards that have been identified as significant within each geographic
division. As explained in the rest of this document, hazards are still possible even not commonly prioritized as most
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significant, but the following references merely provide a rough overview of the different kinds of events that are
typically identified as a major threat within local and regional hazard analyses across the State’s different geographic
areas.

1. The Upper Peninsula (15 counties)

As shown on the Michigan Profile Map, most of the Upper Peninsula is covered with forest lands, and most
inhabitants live in small cities, villages, and towns in the midst of these forests. These communities are often very
historic. The Upper Peninsula used to have a huge timber and mining industry, during the 19" Century, and had lost
most of its population during the 20" Century after these industries had declined in size. (In 1910, Calumet-Laurium
used to be one of Michigan’s most populous communities—Houghton County had a population of 88,008 and
Calumet Township’s population of 32,845 was comparable to that of Jackson, Kalamazoo, or Lansing at the time, but
today the township only has 6,489 residents.) The Upper Peninsula’s historic mining industry makes certain portions
of it more vulnerable than the rest of the State to large-scale ground subsidence risks (the “subsidence” chapter
provides more detail). The western U.P. has large areas covered by the Ottawa National Forest, the eastern U.P. has
two large areas that together compose the Hiawatha National Forest, and there are seven MDNR State Forest Districts
covering the entire U.P. Isle Royale is Michigan’s only National Park area.

The Upper Peninsula is predominantly rural, and every one of its counties has a population density that is well below
the State’s average. Because the area developed during the 1800s, most of its cities have areas that date from that time
period. The Upper Peninsula is adjacent to Wisconsin and Ontario, Canada, and some cities are part of urban areas
that cross over state (and national) borders. These cross-border urban areas include Sault Ste. Marie (Ontario and
Michigan), Iron Mountain-Kingsford (Michigan and Wisconsin), and Marinette-Menominee (Wisconsin and
Michigan).

Taking into account the broader metropolitan areas, then, the city of Sault Ste. Marie might be considered the most
significant for the Upper Peninsula. Although the Michigan portion of this area has only about 14,000 people, the
much larger Canadian city of Sault Ste. Marie dominates an urban area of nearly 100,000 total population. All marine
traffic going from Lake Huron to Lake Superior passes through the Soo Locks, in this area. This includes marine
traffic traveling to and from major ports such as Duluth (Minnesota) and Thunder Bay (Ontario, Canada). The only
Interstate Highway in the Upper Peninsula (I-75) goes through this city and crosses the International Bridge into
Canada. The Mackinac Bridge is another vital element of Michigan’s infrastructure, providing a highway connection
between Michigan’s Upper Peninsula and its Lower Peninsula. Several high-quality surface highways cross the Upper
Peninsula and provide the main routes for its truck traffic. Along with freight trains, these highways pass through
large areas of State and National Forest Lands, which means that wildfires are one of the most significant threats in
the area.

The following hazards are most frequently identified as significant within the Upper Peninsula’s local and regional
plans:

Natural Hazards: Thunderstorms, Severe Winter Weather, Severe Winds, Tornadoes, Extreme Temperatures,
Flooding, Shoreline Hazards, Dam Failures, Drought, Wildfires, Invasive Species, Subsidence.

Technological Hazards: Structural fires, Infrastructure Failures.

Human-Related Hazards: Civil Disturbances, Nuclear Attack, Public Health Emergencies, Terrorism.

The Upper Peninsula includes the urban areas of Sault Ste. Marie (Ontario-MI), Marquette, Escanaba, Marinette-
Menominee (WI-MI), Iron Mountain-Kingsford (MI-WI), Houghton, and Ishpeming-Negaunee.

Compared to other areas of the state, the Upper Peninsula has a larger percentage of its workforce engaged in the
following economic sectors: agriculture, forestry, fishing, and hunting; mining, quarrying, and oil/gas extraction;
utilities, construction, health care and social assistance; arts, entertainment, and recreation; and accommodation and
food services. The total market value of agricultural products in the Upper Peninsula is estimated to be 1.2% of
Michigan’s total agricultural production, based upon 2012 Census of Agriculture information. More specifically, the
value of the Upper Peninsula’s production of livestock, poultry, and their products constitutes about 2.0% of the state
total, while its value-share of crops (including greenhouse and nursery products) is only about 0.7%. The Upper

7
Chapter 2: State Profile



Peninsula has nearly 490,000 acres of farmland, or 4.9% of the state’s total. These values are consistent with
principles of economic geography, in which useful agricultural products that produce a lesser return per acre tend to
be located farther from urban areas, where larger-sized farms are more affordable. The Upper Peninsula specializes in
the following agricultural products, in terms of having a greater percentage of its farmland dedicated to their
production: barley, oats, hay/grass/silage/greenchop, and sunflower seeds.

2. The Northern Lower Peninsula (29 counties)

This area is predominantly rural in nature, and (as shown on the Michigan Profile Map) is widely covered with forest
lands, but includes significant resort and tourist areas, and profitable groves of fruit-growing trees. It is a popular area
for hunters, and has a large proportion of its housing units dedicated to seasonal and recreational uses (e.g. hunting
lodges, summer cabins). This part of the state includes the Huron National Forest in the east and the Manistee
National Forest in the west, along with eight State Forest Districts of the MDNR. Many small cities, villages, and
towns are located throughout the area’s 29 counties. A generally good system of surface highways connects the area.
Trains are limited to freight uses, rather than passenger travel. A few airports and passenger ferries are in operation
within the area, and there are some excellent ports for handling marine traffic.

The following hazards are most frequently identified as significant within the Upper Peninsula’s local and regional

plans:

Natural Hazards: Thunderstorms, Severe Winter Weather, Severe Winds, Tornadoes, Extreme Temperatures,
Flooding, Shoreline Hazards, Dam Failures, Drought, Wildfires, Invasive Species.

Technological Hazards: Structural fires, Scrap Tire Fires, Oil and Gas Well Accidents, Infrastructure Failures.

Human-Related Hazards: Nuclear Attack, Public Health Emergencies, Terrorism.

The urban areas in the Northern Lower Peninsula include Traverse City, Alpena, Cadillac, and Ludington.

The Northern Lower Peninsula has a larger percentage of its workers in retail trade than other parts of the state do.
The total market value of agricultural products in the Northern Lower Peninsula is estimated to be 9.2% of Michigan’s
total agricultural production, based upon 2012 Census of Agriculture information. More specifically, the value of the
area’s production of livestock, poultry, and their products constitutes about 12.8% of the state total, while its value-
share of crops (including greenhouse and nursery products) is about 7.1%. The Northern Lower Peninsula contains
nearly 1,600,000 acres of farmland, or 16.0% of the state’s total. These values are consistent with principles of
economic geography, in which useful agricultural products that produce a lesser return per acre tend to be located
farther from urban areas, rather than intensely competing with non-agricultural economic sectors over land prices.
The Northern Lower Peninsula specializes in the following agricultural products, in terms of having a greater
percentage of its farmland dedicated to their production: orchards, sunflower seeds, hay/grass/silage/greenchop, oats,
sorghum, barley, and vegetables.

3. The Southern Lower Peninsula (excluding Metro Detroit) (34 counties)

This area contains many medium-sized urban areas and most of Michigan’s traditional farming and livestock grazing
lands. It is adjacent to the States of Indiana and Ohio, and the Canadian province of Ontario. Some out-of-state
metropolitan areas extend into this part of Michigan, such as South Bend, Elkhart, Michigan City, Toledo, and Sarnia.
This part of the state is extremely well-served by the Interstate Highway System, and many colleges and State
universities are found throughout the area. Many features of historic and scenic interest draw tourists from other parts
of the state and country. University sports venues, the Michigan International Speedway, minor league baseball, many
different museums, zoos, professional theaters, historic sites, and well-known manufacturing facilities (e.g. Kellogg
breakfast cereals) are numbered among the area’s many cultural attractions.
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The following hazards are most frequently identified as significant within the Upper Peninsula’s local and regional

plans:

Natural Hazards: Thunderstorms, Severe Winter Weather, Severe Winds, Tornadoes, Ice/Sleet Storms, Extreme
Temperatures, Flooding, Shoreline Hazards, Dam Failures, Drought, Invasive Species, Earthquakes.

Technological Hazards: Structural fires, Scrap Tire Fires, Hazardous Materials Incidents, Nuclear Power Plant
Emergencies, Pipeline Accidents, Oil and Gas Well Accidents, Infrastructure Failures, Energy Emergencies,
Transportation Accidents.

Human-Related Hazards: Civil Disturbances, Nuclear Attack, Public Health Emergencies, Terrorism.

The largest urban areas connected with the Southern Lower Peninsula (outside of Metropolitan Detroit) are Grand
Rapids, Toledo (OH-MI), Flint, Lansing-East Lansing, South Bend (IN-MI), Kalamazoo, Sarnia-Port Huron (ON-MI),
Muskegon, Elkhart, IN-MI, Saginaw, Holland, Jackson, Battle Creek, Bay City, Michigan City-LaPorte (IN-MI),
Benton Harbor-St. Joseph, Midland, Monroe, Adrian, Mt. Pleasant, Owosso, Alma-St. Louis, Coldwater, lonia, Big
Rapids, Lapeer, Sturgis, Charlotte, Hillsdale, Paw Paw Lake-Hartford, and Three Rivers.

The Southern Lower Peninsula (outside of Metro Detroit) has a larger proportion of its workers in the manufacturing
sector than other parts of the state. Its percentages employed in educational and other services are significantly larger
than for Michigan as a whole. It has many colleges and universities. Lansing is the state capital and contains many
government agencies. Among the many recreational and cultural attractions are large stadiums and performance
venues, which tend to require special preparation and management when it comes to protecting attendees from threats
and hazards. Various convention centers and downtown areas tend to regularly attract large numbers of persons, who
similarly may require special planning to protect them from threats and hazards.

The total market value of agricultural products in the Southern Lower Peninsula (outside of Metro Detroit) constitutes
86.6% of Michigan’s total agricultural production, based upon information within the 2012 Census of Agriculture.
More specifically, the value of the Southern Lower Peninsula’s production of livestock, poultry, and their products
constitutes 83.6% of the state total, while its value-share of crops (including greenhouse and nursery products) is
88.3%. The Southern Lower Peninsula (outside of Metro Detroit) has nearly 7,500,000 acres of farmland, or 75.3% of
the state’s total. These values are consistent with principles of economic geography. Contrary to popular belief, the
most intense areas of high-value agricultural production in Michigan tend to be located within ready driving distance
of large urban markets and transportation hubs. This location allows more perishable commodities to quickly reach
high-population markets before spoilage can occur. In addition, agricultural products that produce a higher return per
acre are able to be located closer to urban areas, even if competing forms of land use have driven up land prices a bit.
The Southern Lower Peninsula (outside of Metro Detroit) specializes in the following agricultural products, in terms
of having a greater percentage of its farmland dedicated to their production: sugar beets for sugar, dry edible beans,
soybeans, wheat, and corn. This is the only one of the 4 main geographic areas whose share of Michigan’s
agricultural market value is greater than its share of the state’s farmland, indicating a higher average agricultural
productivity.

4. Metropolitan Detroit (5 counties)

This area contained the first large Michigan settlements, which developed into the expanding City of Detroit
throughout the industrial revolution and then became world-famous as “The Motor City.” The largest American
automobile companies tended to develop in this area of Michigan, and eventually became “the big three”—Ford,
General Motors, and Chrysler, with their world headquarters located in Dearborn, Detroit, and Auburn Hills,
respectively. Although the area’s population increased by the greatest amount during the first half of the 20" Century
(Detroit’s peak census population was in 1950, at 1,849,568 persons), the metro area continued to increase slowly for
50 years thereafter—until the most recent census revealed the effects of various economic challenges, which
registered an overall decline of modest proportions (while most of the metropolitan counties continued to grow at a
decent rate).
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The following hazards are most frequently identified as significant within the Upper Peninsula’s local and regional

plans:

Natural Hazards: Thunderstorms, Severe Winter Weather, Severe Winds, Tornadoes, Ice/Sleet Storms, Extreme
Temperatures, Flooding, Shoreline Hazards, Dam Failures, Drought, Invasive Species.

Technological Hazards: Structural fires, Scrap Tire Fires, Hazardous Materials Incidents, Nuclear Power Plant
Emergencies, Pipeline Accidents, Infrastructure Failures, Energy Emergencies, Transportation Accidents.

Human-Related Hazards: Civil Disturbances, Nuclear Attack, Public Health Emergencies, Terrorism.

The largest urban areas in the Detroit Metropolitan region are Detroit (adjacent to 319,246 persons in the Windsor
area in Ontario) and Ann Arbor-Ypsilanti.

The area employs a larger percentage of its workforce in certain economic sectors than other parts of Michigan do.
These sectors include wholesale trade, transportation and warehousing, information, finance and insurance, real estate
and rental and leasing; professional, scientific, and technical services; management of companies and enterprises, and
administrative support and waste management and remediation services. The total market value of agricultural
products in Metropolitan Detroit is 3.1% of Michigan’s total agricultural production, based upon 2012 Census of
Agriculture information. More specifically, the value of Metro Detroit’s production of livestock, poultry, and their
products constitutes 1.6% of the state total, while its value-share of crops (including greenhouse and nursery products)
1S 3.9%. Metro Detroit has about 370,000 acres of farmland, or 3.7% of the state’s total. These values are consistent
with principles of economic geography, in which more perishable agricultural products need to be located closer to
urban areas, for quick access to markets and transportation hubs. The Detroit metropolitan area specializes in the
following agricultural products, in terms of having a greater percentage of its farmland dedicated to their production:
sunflower seeds, soybeans, wheat, and vegetables.

Economic Sectors

The following table presents selected economic information for Michigan and its four geographic divisions (as
defined in this document). Various economic sectors have been listed, along with their shares of annual employment
within each region or the state (using 2015 County Business Patterns information). It has been possible to improve
this table from that within the 2014 plan by including reasonable estimates for data that had been removed to preserve
confidentiality at the local level. The result is to have all columns (regions) now neatly total 100% and to allow a
direct comparison of regional production specializations across Michigan.

Although employing only a small percentage of Michigan workers, its agricultural production sector is large and very
important to the state’s economy. Michigan’s total land area encompasses about 37 million acres, and about 26.7% of
that was reported as farmland within the 2012 Census of Agriculture. Of this farmland, over a quarter involves corn
production. Michigan’s other dominant crops include soybeans (about 20% of farmland), hay, grass, silage, and
greenchop feed (about 10.7% of farmland), and wheat (about 5.4% of farmland). Regional specializations had already
been described within the section on Michigan’s general geographic areas. Overall, 63.5% of Michigan’s agricultural
market value is from crops and nursery/greenhouse products, while 36.5% is from livestock, poultry, and their
associated products.

Michigan’s position as a national and international manufacturing and business center means that the state is
susceptible to hazardous material incidents and other technological hazards. Extensive planning and preparation has
been done to aid in responding to these types of events, and that work must continue and perhaps even be expanded as
the number and potential impacts of technological hazards continues to grow.
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2015 County Business Patterns MICHIGAN U.P. N.L.P. S.L.P. Metro
% of % of
NAICS % of MI % of UP| NLP |% of SLP| Metro
code 2015 NAICS code description workers workers | workers | workers | workers
—————— Total for all sectors 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
11---- Agriculture, forestry, fishing and hunting 0.1% 1.1% 0.5% 0.1% 0.0%
Mining, quarrying, and oil and gas
21---- extraction 0.1% 1.7% 1.0% 0.1% 0.0%
22-—-- Utilities 0.6% 0.8% 0.7% 0.7% 0.5%
23---- Construction 3.7% 5.2% 5.0% 3. 7% 3.4%
31-33 Manufacturing 15.7% 13.0% 16.5% 19.4% 12.6%
42---- Wholesale trade 4.8% 2.7% 3.2% 4.8% 5.0%
44-45 Retail trade 12.9% 17.5% 17.8% 13.3% 11.8%
48---- Transportation and warehousing 3.1% 2.7% 2.4% 3.1% 3.2%
51---- Information 1.9% 1.6% 1.2% 1.4% 2.4%
52---- Finance and insurance 4.1% 4.0% 3.3% 3.8% 4.4%
53-—- Real estate and rental and leasing 1.4% 1.2% 1.5% 1.2% 1.6%
Professional, scientific, and technical
54---- services 6.9% 3.1% 2.9% 3.8% 10.2%
55---- | Management of companies and enterprises 3.3% 0.5% 1.2% 2.8% 4.2%
Administrative & Support & Waste
56---- Management & Remediation Services 6.8% 2.9% 3.8% 6.4% 7.6%
61---- Educational services 2.0% 1.2% 1.0% 2.7% 1.6%
62---- Health care and social assistance 16.6% 20.6% 18.5% 16.5% 16.3%
71-—-- Arts, entertainment, and recreation 1.3% 1.5% 1.3% 1.2% 1.4%
72---- Accommodation and food services 10.3% 14.2% 13.8% 10.3% 9.7%
Other services (except public
81---- administration) 4.4% 4.7% 4.4% 4.7% 4.0%
99---- Industries not classified 0.0% 0.1% 0.1% 0.0% 0.0%

The percentages that are shaded within this table show which geographic division has the highest percentage of its
workers involved in each particular economic sector. For example, the Upper Peninsula has the highest proportion of
workers involved in the agriculture, forestry, fishing, and hunting sector (NAICS code 11).

Land Use Patterns

The Michigan Profile Map includes a general classification that suggests the predominant form of land use and
development patterns for each township and city in Michigan. The following descriptions provide information about
these classifications, from an Emergency Management perspective.

Urban Centers

Michigan has many cities located across its lands, from the very small (Omer, population 313) to the very large
(Detroit, 2010 population 713,777), and many of these date back to the 1800s as official corporate entities. These
historical cities appear in black on the map, representing areas that tend to have the greatest densities in population,
infrastructure, and the built environment. Only cities have been included in this classification (not villages or
townships), but not all cities have been designated as urban centers. Because of the different forms that urban
development took on in the post-WWII period, in which automobile accommodations had become the norm, only
cities that had incorporated before the end of World War II have been included in this category as “urban centers.”

Most of these cities contain a traditional downtown area that has long attracted people from outlying areas to engage
in commercial or recreational activities, meet with government representatives, visit hospitals, or meet with others in
social, civic, or religious activities. Some of the most historically significant structures in Michigan are located within

11
Chapter 2: State Profile



these cities, and they also contain a vast amount of Michigan’s vital government facilities, hospitals, police and
military resources, large educational institutions, and major industrial firms. Some of these “urban center” cities
contain relatively small downtowns, in cases where they function as “suburbs” near a larger central city, but they have
still been classified here as urban centers because their initial formation conformed to a particular style of
development that was predominant before World War II. For example, the streets tended to be laid out in the form of
a grid, urban designs tended to focus upon regular access to a thriving central downtown district, and much less
accommodation was made for the use of private automobiles by residents.

Dense development patterns and an emphasis upon efficiency characterized most urban center construction projects.
Historically, it was to the advantage of most residents and businesses to locate as close as possible to shared
transportation and utility resources, and these were designed to accommodate the needs of the persons using them at
their time of construction. Many of these designs (for example, combined sewer systems that handle both sanitary and
storm drainage functions) are still being changed even today, to accommodate the needs of a larger population that is
more productive, enjoys a higher standard of living, and uses more energy to power its higher-technology devices,
buildings, and industries. The systems present in these urban centers tend to be the most complex found in the state,
and although the capacity to repair most breakdowns in these systems is usually readily available within the larger
cities, the complexity and corollary impacts of such breakdowns are also likely to be greater. For example, if a power
failure causes traffic signals to fail, this will have a smaller impact upon roadway congestion in a rural area than it
would in a central city. Despite the great population density within large urban centers, these communities tend to
have a large number of roadways available for use, and the traditional “grid” pattern of street design has long offered a
huge number of alternative routes by which people could evacuate an area by car (at least for short distances).

Surrounding Urban Areas

Since World War II, most of the urban functions that had historically been contained within the urban centers quickly
grew beyond the boundaries of those cities. It used to be that the costs of transportation, construction, and urban
utilities had required most developments to take place within a city. After World War II, the widespread availability
of affordable automobiles, and an increased capacity to affordably build and supply utilities in outlying areas, meant
that new projects of all kinds could be built in many possible locations beyond the existing central cities. For many
businesses and residents, it still made sense to be located near the central city, but many decided not to stay within the
political boundaries of the existing cities. A great many new cities incorporated near the older central cities after
World War I, typically by converting part or all of an existing township into a city, through a special voting process.
Some recent geography texts refer to these areas as “the outer city” (with central cities termed as “the inner city”).

Even though some of these new cities (e.g. Southfield) grew to include impressive high-rise office buildings and major
expressway interchanges, they still tend to be distinguished from the older urban centers by having a lower average
density of population, more widely spaced and modern buildings and infrastructure, and transportation arrangements
that are focused upon the predominance of private automobiles. In these locations, it is harder for a resident to choose
a residence that allows convenient access to public transit, places of work, hospitals, government offices, and
shopping areas unless a car is used to access them. For some types of hazards, the less-dense design of these cities is
very helpful. For example, contagious illness is much easier to control when people do not need to use public transit
systems, and do not live in very crowded residential patterns.

The function of these areas within a broader metropolitan area becomes clearer when looking at the overall land
development patterns, as shown on the Michigan Profile Map, rather than focusing only upon the political boundaries
between adjacent cities. Whereas large cities in the 19" Century tended to expand through the annexation of adjacent
lands, and to contain numerous wards (districts) within them, the 20" Century tended to instead favor urban expansion
across a contiguous array of politically (and fiscally) independent cities and townships. On the positive side, this
development pattern provided a greater amount of political control by residents over their local governments. On the
negative side, certain parts of each urban area tended to become increasingly worse off in fiscal terms, since local
taxes were no longer shared throughout an entire urban area. Similarly, various types of infrastructure and services
sometimes became increasingly difficult to coordinate across municipal boundaries, and the functions and services
provided by urban centers were sometimes not adequately compensated for by users who lived outside of the
providing city. Neighboring cities would often spend money on redundant services and facilities, rather than pooling
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their funds together into combined systems that could benefit from an economy of scale. From an emergency
management perspective, though, these redundancies of services and infrastructure can actually increase local
resilience—the seeming inefficiencies of duplicate systems and services can sometimes mean that an infrastructure
breakdown in one city remains limited in scope, while infrastructure continues to function normally in adjacent areas.

Any city known to have incorporated after World War II has been included in the “surrounding urban area” category
instead of being classified as part of an urban center. However, some heavily populated townships have also been
classified in this category, as urban. (In many cases, there is little practical difference in the character of such
townships based upon whether they stayed as townships or officially become cities.) Any Michigan township with a
population density of at least 1400 persons per square mile of land area has been classified within this category, as
“urban.” These communities (whether townships or cities) often may not contain traditional downtown districts, but
frequently do have specialized areas for shopping (shopping malls), conducting business (office complexes), and
manufacturing products (industrial parks). Although these highly separated land uses may sometimes appear to be
inconvenient from the perspective of transportation access, economic efficiency, and design regulations, there is often
an economic logic underlying their design, which can resemble the outer, more specialized areas on the outskirts of a
typical central city. There can also be emergency management benefits realized from this design, in that a disaster in
one location (e.g. an industrial explosion or hazardous materials spill) might only affect one element of an urban
production system, leaving other locations and activities intact because they were too far away to be impacted.

In terms of evacuation potential, most of these cities have very few local roads that were laid out in the traditional
“grid” pattern, but there still tend to be a limited number of alternative routes available. Many neighborhoods might
seem maze-like at first, but may allow traffic to eventually wind its way to the other side. When modern navigational
systems are working correctly, these designs may not form great obstacles to evacuating drivers. Many of these cities
(and urban townships) do have a moderate number of “collector” roads that can relieve traffic congestion.

Suburban Areas

In this classification system, a suburb indicates only a township of moderate development and population density,
located near an urban center. No cities are included in this classification. Townships with a population density
between 277 and 1399 persons per square mile of land area have generally been given this classification as
“suburban.”

Many of these suburban areas are charter townships, and the main distinctions between a charter township and a city
involve a cap on the township’s tax rate, a charter township’s acceptance of a pre-defined charter, and a self-imposed
set of restrictions upon the types and densities of land uses permitted in the township. Although some of these land
use restrictions might seem at first to be artificial and arbitrary to an observer, in many cases the restrictions are
roughly in accordance with the level of development that would normally occur in the newest and most outlying
districts of a city. Thus, in either city or suburb, a skyscraper will not normally arise in the midst of a low-density
residential neighborhood, and there are many cases in which new factories or warehousing operations are built on a
city’s fringe, especially along rivers or railroad tracks that may be vital to those facilities. Indeed, one of the main
trends from the 20" Century, continuing to this day, is the increased economic feasibility of building many types of
projects in outlying locations. Some suburban areas contain very important industrial, office, shopping, and
recreational facilities.

For emergency management purposes, the main distinction between the previous “urban” classification and the
“suburban” one is that newer and lower-density development will be typical in the suburban areas. A disaster in a
suburban area will tend to affect fewer people than a comparable disaster within an urban area. However, due to the
limited extent of the area’s road infrastructure, these suburban areas can be more vulnerable to transportation back-
ups, to the point of making some areas excessively difficult to evacuate quickly. Few, if any, suburban neighborhood
streets are laid out in “grid” fashion, and many limited developments may not provide any new through-roads, with
cul-de-sacs and small looping-back roads instead forming a predominant pattern. Expressway ramps and bridges over
rivers might be far too few in number and capacity, leading to excessive traffic backups on area expressway routes
(and the few main streets that connect with it), if one of those ramps or bridges becomes unusable. The community’s
main (arterial) roads are often just slightly revamped versions of the original “country roads” that existed before all
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the new suburban growth. Often, the addition of occasional turn lanes have been the only upgrades that have taken
place during the community’s recent decades of development, and these fundamentally two-lane roads can quickly
become clogged with slow traffic when an accident occurs or an evacuation is attempted.

SPECIAL NOTE: All of Michigan’s lands are located not merely within Michigan’s 83 counties, but are also
considered to be part of a “minor civil division” (a city, village, or township). The United States census tends to treat
villages more like special taxation areas within townships, rather than as small cities, but Michigan also has a great
number of small communities that are neither villages nor cities. In this document, these communities will be called
“towns,” with the understanding that this word has a distinctive meaning to refer to communities located within
Michigan’s townships. The Michigan Profile Map shows the boundaries of all of these many townships, but does not
show all the small villages and “towns.” Most rural areas include such “towns,” and although some are mere hamlets,
barely distinguished from the rural areas around them, others may be quite sizeable (e.g. Houghton Lake). Such
“towns” tend to include either their own post office or school district, and thus may be called by a completely
different name than the surrounding township (or may cross over the borders of adjacent townships).

Exurban Areas

The term “exurb” refers to a fairly low-density township with many residents who regularly commute to a larger area
for many or most of their major needs. Suburbs tend to provide a moderate number of urban amenities, including
employment, to their residents, but exurbs tend merely to provide residential housing areas and a selective few basic
services and provisions. In many cases, standard groceries are obtained from a traditional village, “town,” or small
city that had existed before a commuter population had moved into the area. Exurbs do not contain enough
employment opportunities for all the residents who live there, and so in addition to residents who choose to commute
long distances to work (or who are able to “telecommute”), exurbs may also be home to a large proportion of retirees.
Exurbs are generally low in population and development density (except for the central villages or small urban centers
that tend to serve them). Various services (including health care) tend to be very limited in these areas.

Townships with a population density between 139 and 276 persons per square mile of land area have generally been
classified here as exurbs. Some exceptions were granted, such as Breitung Township (near Iron Mountain), in which
part of the very large township (67.7 square miles of land area) functioned as a suburb, while another part was quite
rural. Another exception was made for the City of Mackinac Island, since its overall population density was rural (it
has one of the smallest populations among Michigan cities) and it is generally only accessible by ferry or airplane.
Although most suburbs exist on the farthest fringes of urban areas, a few additional types of areas also received this
classification, such as communities that are not connected with cities, used for resorts, retirement living, or seasonal
homes. An example is Houghton Lake, in Roscommon County, which has a “town” around the lake’s shores, but is
not actually a city. Some communities were designated as exurbs merely because its center was a “town” or village
rather than a city. The United States census tends to treat villages as a special taxation zone within a township, and
the Michigan Profile Map was predominantly based upon census data.

Rural Areas

Most of Michigan has been classified as “rural” on the Michigan Profile Map. This does not in any way indicate that
these areas are unimportant! In addition, it must be noted that a great number of villages and “towns” exist throughout
these rural areas, but are not marked on the map, due to their comparatively small sizes. (Thus, the SPECIAL NOTE
provided above, explaining the meaning of “town” within this document.)

Some of Michigan’s most productive, famous, and important industries are found throughout its rural areas. For
example, extraction industries have been quite important to Michigan, whether the mining that had once caused the
Western Upper Peninsula to thrive, or the petroleum and natural gas deposits that are increasingly in demand
worldwide, or even just Michigan’s abundant supplies of fresh water. Logging, farming, the cattle industry, and
facilities for renewable energy (e.g. wind farms or hydroelectric dams) are other important facilities and infrastructure
that exist throughout many of Michigan’s rural areas. Due to the limitations inherent in the use of only a single
statewide map, these types of production were not represented graphically. However, more information is presented
within the Michigan Hazard Analysis document.

14
Chapter 2: State Profile



Michigan Hazard Mitigation Plan:
3. Local, State, and Federal Roles

The Role of the Citizen

Each citizen or resident of Michigan has a role in disasters and emergency preparedness, which can help to protect
lives during a serious event. The following list of preparedness actions should be studied by each person, with a
consideration of the types of hazards covered in this plan.

1. Refer to the Michigan Hazard Analysis to become familiar with the large array of natural, technological, and
human-related hazards that might damage your property or interfere with your quality of life. Many forms of
hazard mitigation cannot and should not be imposed by government upon private property owners, but can
voluntarily be implemented by individuals because of the protective benefits they receive by doing so.

2. Develop an emergency plan for your household—Even an informal draft plan is a useful starting point!
Consider the ways to prepare for the various hazards that could occur in your area, and the ways that would be
best to respond. Do you have a way to contact and meet your family members, if something prevents one or
more of you from staying in or returning to your home? Do you know the most reliable evacuation route if
you have to leave your community in an evacuation?

3. “If you see something, say something.” The prevention of terrorism, fires, transportation accidents, public
health emergencies, and other hazards often depends upon ordinary individuals recognizing that something is
wrong and being willing to report the problem to others who have the capacity to take corrective actions. It is
unsafe to assume that others have already reported a problem, because there are documented cases in which
such an assumption has led to no one taking any action at all, even though actions were clearly necessary.
Instead, it is better to be on the safe side and report suspicious behaviors or apparent dangers, rather than risk
any delay in activating our trained responders. It is much safer and easier for staff to deal with duplicate calls
and reports than it is to try to catch up with an emergency after a delayed notification and response. Don’t be
reluctant to report—be ready!

4. Keep a supply of food and water—Consider how many days it is possible for your home or community to be
without power or other utilities during a disaster event. You should always possess a supply of fresh water
(e.g. in bottles) and food (of a type that does not require refrigeration or cooking) in order to help you endure
periods without your community’s normal water supply, power supply, and services. In your preparation,
include a consideration of the medicines that will be needed. Many emergencies cause a loss of power for 2
or 3 days, so your preparations should allow you to live independently for at least that long (preferably
longer).

5. Equip your home and vehicle—At a minimum, some useful items to enable survival during a disaster would
include a first aid kit, flashlight with batteries, a battery-operated radio, and adequate clothing and blankets.
Basic training in first aid may be vital to allow the effects of injuries and weather to be dealt with.

6. During a disaster, use your available communication devices (battery operated radios and phones) to listen for
instructions from official sources, and do what you can to obey those instructions. Be prepared to change
your evacuation route, for example, if you learn that your original route is unavailable. Consider various
alternatives that you could evacuate to (such as friends and family who live in different areas that may be less
seriously affected by the emergency).

Most of this document addresses the mitigation of hazards that could have a serious impact upon Michigan or some of
its communities. However, this small section describes personal and household preparedness actions that may become
more directly important to your safety during a disaster than general governmental efforts.

Local Government Role

The implementation of hazard mitigation measures is inherently a local government function since that is the level at
which land development occurs, and most of the land use and development mechanisms available to implement hazard
mitigation measures are applied at that local level. Therefore, successful implementation of a program to reduce
Michigan’s vulnerability to hazards will, out of necessity, be a joint cooperative effort between the state, local
governments, and the private sector (since most land development is undertaken by private entities).
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Development Pressures and Trends

In the 2008 edition of the Michigan Hazard Mitigation Plan, a new method for considering development trends and
pressures was presented, and has been retained in subsequent plan updates. It was found to be useful, rooted in the
premises that there are two general sources of development pressure—one rooted in population growth and the other
rooted in population decline. Although growth-related development pressure is well-known, in the reverse situation, a
community that has experienced a significant decline in population, the concern is that project standards might
slacken to allow risk-prone development or re-development to occur, due to a perceived need by the community to halt
its decline through such projects. Development pressures from both sources are likely to continue, and mandate
caution toward new developments (or re-developments) in any areas that are too hazard-prone (especially well-defined
areas such as floodplains). A third circumstance was also identified—communities that are large enough that a
significant population shift (either an increase or a decrease) is likely to occur in certain parts of the jurisdiction, even
when its overall population has not significantly changed. Municipalities above a certain size are presumed to have
some minimum level of development pressure that they face, and both forms (stemming from growth or decline) may
be felt simultaneously in a jurisdiction that is large enough to have sizeable sections of markedly different character,
some of which may experience growth pressures while others experience decline pressures. Since official census
counts will not be made until next year, this 2019 plan retains the assessment that had been performed for the 2014
plan, based upon official information from 2010. It includes a list of communities likely to be experiencing all three
types of development pressures. Please refer to Appendix 2 for this detailed assessment of development trends
and their implications.

State Support for Local Hazard Mitigation Plan Development

Provision of Direct and Technical Assistance

The MSP/EMHSD supports the development of local hazard mitigation plans through the provision of technical
assistance (including on a request basis) and through the funding of local mitigation plan development under the
Hazard Mitigation Assistance program, which includes the Hazard Mitigation Grant Program, Pre-Disaster Mitigation
Program, and Flood Mitigation Assistance Program. The latter two components provide annual funding for plan
development (although FMAP applies only to the flood portion of a plan), while the Hazard Mitigation Grant Program
makes funds available after a federally declared disaster. Most of the initial planning funds in Michigan stemmed
from HMGP-DR1346 funds. (See the section below titled “Statewide Hazard Mitigation Planning Project.””) Please
refer to Appendix 3 for a detailed description and timeline of Michigan’s state-level support for local hazard
mitigation planning.

Cooperating Technical Partners Program (NFIP Floodplain Mapping and RiskMAP Programs)

The Michigan Department of Environmental Quality, Water Resources Division (MDEQ/WRD) also provides some
technical assistance to local communities in developing floodplain maps through its “Cooperating Technical Partner”
(CTP) Program. Under the CTP Program, states and local communities with demonstrated resources and expertise are
delegated the authority to review and publish National Flood Insurance Program (NFIP) studies without the need for
further federal review. The state and local communities, as CTPs, may also process revisions to existing NFIP studies
and then re-map the floodplain. Local community resources may include, but are not limited to, labor, funding, in-
house information, the gathering of field data, and providing technical expertise to print the floodplain maps. The
MDEQ/WRD devotes staff time and technical expertise to develop hydraulic models and produce the NFIP reports
and associated digital floodplain maps which are then made available on the MDEQ/WRD and FEMA web sites. This
information can help to inform communities as they proceed with floodplain management and hazard mitigation
planning efforts. In addition, FEMA supports a series of “Planning, Assessment, and Mapping” activities through its
RiskMAP program, a new effort to update the accuracy of maps and to integrate them into hazard mitigation actions.

Tribal Hazard Mitigation Planning within Michigan

Federally recognized Native American organizations have the option to either apply directly to FEMA for hazard
mitigation planning funds and technical assistance, or to coordinate with the State of Michigan to apply for State-
administered funds. In the former case, the Native American area would be treated as if it were a State, dealing
directly with FEMA. In the latter case, the Native American area would follow the same procedure as Michigan’s
local governments, to obtain funds and produce plans. However, these plans do need to include some additional
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requirements that are mandated for tribal plans to pass federal review. Since most of Michigan’s townships, cities,
and villages do not have their own separate emergency management programs, but instead have granted that function
to a county-level emergency management office, most of these local units of government are covered under County-
wide hazard mitigation plans (which are treated as multi-jurisdictional plans and reviewed differently to be certain
that they adequately cover all participating communities). Some of Michigan’s recognized Native American areas and
organizations have participated in the hazard mitigation planning process of the county or counties in which they are
located, and have then adopted that multi-jurisdictional plan so as to gain FEMA approval and grant-eligibility for
hazard mitigation projects. One of the most interesting examples of this involved the Grand Traverse Band of Ottawa
and Chippewa Indians, which participated in and adopted hazard mitigation plans for five counties in which their
members reside, with the coordination of the Northwest Michigan Council of Governments. A few tribal
organizations have developed their own separate hazard mitigation plans, and received full FEMA approval and
project-grant eligibility for their jurisdictions as a result.

MSP/EMHSD offers and provides technical assistance to recognized tribal organizations just as it does to any of the
counties or cities with their own emergency management programs. MSP/EMHSD has coordinated with the FEMA
Region V Tribal Liaison as needed, to assist Native American areas and organizations.

Disaster-Resistant Universities

MSP/EMHSD has also supported the development of plans for colleges and universities (and their participation in
local or multi-jurisdictional plans for the communities in which they are located). Many educational institutions have
special planning needs and an unusual geographic layout within or across multiple communities and districts, and
some of these have found benefit in developing their own distinct plans for hazard mitigation and emergency
management. MSP/EMHSD has referred various communities, agencies, and institutions to the resources provided by
FEMA for its Disaster Resistant Universities initiative. A few universities now have approved hazard mitigation
plans, distinct from those of the communities in which they are located.

Statewide Hazard Mitigation Planning Project

Recognizing the need to support the process of developing local hazard mitigation plans, by the early 2000s, FEMA
had authorized states to use up to 7% of allocated HMGP funds for the development of state, local, or tribal hazard
mitigation plans. The MSP/EMHSD and MHMCC (now MCCERCC) took full advantage of that planning provision
in December 2001 and allocated 7% of available HMGP funds under Federal Disaster 1346 ($2.3 million of the $33.2
million allocation total) to support the development of hazard mitigation plans in emergency management program
jurisdictions in Michigan (all 83 counties plus selected municipalities over 10,000 in population). With the 25% local
match factored in, the total funding available for mitigation plan development exceeded $3 million. Annual Pre-
Disaster Mitigation Program funds (administered by the MSP/EMHSD) allowed the development of additional plans,
primarily in the more densely populated areas of southern Lower Michigan, starting in 2002. A number of additional
plans had been subsidized through the Flood Mitigation Assistance Program for about 12 years starting in 1996,
although many of those plans covered only a single municipality rather than an entire county, as became standard with
the other planning grants, but by 2008, the FMAP planning grants were allowed to be used only for the flood-portions
of an all-hazard mitigation plan (the plan review standards for different programs were consolidated into a single set
of all-hazard planning criteria and made a bit more strict than the standards used previously).

Through this statewide planning initiative, the vast majority of Michigan counties were able to develop an approved
local hazard mitigation plan using these federal funding sources. Most of them have gone through one or more update
processes since their original plans had been completed. A few encountered difficulties in completing the plans. As
of early 2019, there were 5 counties whose planning efforts had not yet resulted in FEMA approval. When additional
staff time is available, MSP/EMHSD has provided direct assistance to some of these counties, so that all parts of
Michigan would have been covered by approved plans, but that assistance has taken a long time, and the pace of
assistance slowed over time as a result of a gradual increase in emergency management responsibilities, planning,
coordination, exercise, and program standards. Most plans have been completed through more normal processes—
planners working on behalf of local jurisdictions to develop or update a plan that is submitted to MSP/EMHSD for
review, perhaps revised if that is considered necessary, and then provided to FEMA with accompanying paperwork.
Larger plans take longer to review, but are normally completed by MSP/EMHSD within a month, and the FEMA-
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review process is normally completed within 45 calendar days, according to FEMA guidance. If a disaster,
emergency, or other situation will cause a delay in the completion of the review, the local program and its planners are
notified about this delay. In some cases, FEMA has been able to conduct its review using paperwork (see Appendix
16) provided by local planners rather than by MSP/EMHSD staff, to save some time and thus help to meet a deadline.

The map on the following page shows the cumulative results of this state planning initiative as of early 2019. (Since
FEMA approval for each county plan only lasts for 5 years, a later map illustrates the more recent status of these
communities, not all of whom have kept their plans updated every 5 years). The main point of this specific map is to
illustrate how much of the state had been successful in developing at least an initial hazard mitigation plans at a local
level. Of the counties that have been marked as having plans “not yet FEMA-approved,” some are now much closer
to meeting this objective. (Other plans, however, have since expired—see the subsequent map for January 2019.)

Plan Development Process and Status

As shown in the statewide map, as of January 16, 2019, only a handful of counties had not yet completed a FEMA-
approved plan. With the encouragement and direct assistance of MSP/EMHSD staff, this number has gradually
lowered over the years. Of the five counties that remain, two had not used federal funding under HMGP or PDMP
(although Branch County had successfully applied, they later chose not to use the funds). MSP/EMHSD staff has
gradually continued its efforts to eventually provide direct assistance to these remaining counties, unless they are able
to make use of available FEMA funds. Draft plans have been developed for two of three northernmost of the
uncompleted counties (Mecosta and Montcalm), and Ionia did have an approved plan in place for its county seat (the
City of Ionia) in the past. Montcalm’s plan is expected to be complete during early 2019, while this state plan is being
finalized. As MSP/EMHSD staff time allows, similar encouragement, guidance, and direct assistance will be offered
to Mecosta, St. Joseph, and Branch Counties.

A variety of methods were used for the initial development of local hazard mitigation plans, depending on the local
desires, capabilities and circumstances of each participating community. Many counties made use of the professional
planning expertise and services of Michigan’s Regional Planning Offices to assist with local plan development
(although the resources available to these offices do vary, and not all of them work on this type of plan). In addition,
many county and local planning offices were also heavily involved, as were local emergency managers and some
colleges and universities. Michigan State University, Western Michigan University, and Central Michigan University
have especially been instrumental in aiding the development of several county plans. Numerous local and state
agencies, and local business and industry were also involved, where appropriate. The MSP/EMHSD has gradually
continued to provide direct planning assistance to those communities that require it, subject to staff and budget
limitations. Each local mitigation plan has been (is being) developed using whatever methods were considered most
appropriate for each community, and have usually resulted in the development of plans within the required timeframes
of the HMGP and PDMP grants. As listed previously, there have been multiple occasions when direct assistance has
been provided by MSP/EMHSD staff in the development of local hazard mitigation plans. In addition to these
external meetings, MSP/EMHSD staff was available on a daily basis through phone and electronic communications,
and numerous questions, advice, draft reviews, and other assistance were handled through those means.

FEMA requires all states to submit plans to their Regional FEMA Office for official review. For Michigan, this refers
to the FEMA Region V office in Chicago. Plans are reviewed by MSP/EMHSD planning staff using their own review
form, which is consistent with FEMA’s revised plan review tool (a previous edition had been called a “crosswalk™)
but contains more explanatory detail. MSP/EMHSD’s role is designated primarily as an advisory one in this regard,
as a means of supporting/completing local planning activities and assisting with federal review, for only the FEMA
review of a plan is considered official (for FEMA purposes, making communities eligible to receive or directly benefit
from hazard mitigation project funds). Plans received by the MSP/EMHSD were reviewed (unless special
circumstances required submission to FEMA instead) and when review criteria were met, the plans were forwarded to
FEMA with the recommendation that they be approved. Such submissions were accompanied by documentation that
the plan, in the judgment of the reviewer, met the local planning requirements of the Disaster Mitigation Act of 2000.
If one or more review items were deemed inadequate, a (state-reformatted) “condensed plan review form” was
returned to the community to convey the elements in which the plan’s quality or content needed enhancement.
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Local Hazard Mitigation Plan Status
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Comments or suggestions were included in reviews, describing corrections, additions or deletions that the reviewer
believed to be necessary for official approval, plus any other recommendations the reviewer believed would help to
improve the quality of the plan without undue burden to those involved in the process. The MSP/EMHSD staff thus
worked with communities and coordinated with FEMA as needed until the plans met all the required elements and
were officially approved by a federal review.

The 2019 map of previous planning accomplishments only provides a fraction of the information relevant to the local
planning process, however, because communities are on a 5-year plan development cycle, and need to update their
plans regularly after their initial plans had been completed. With respect to this process, a different map is presented
on the next page, which shows that there have actually been a fair number of communities whose completed plans
have expired. As will be described shortly, however, many of those (but not all) are currently making use of funds to
update their plans and thus regain their eligibility to benefit from project grant funds. Each approved plan analyzes
local hazards, risks, and vulnerabilities, and lays out potential actions to mitigate these; and then the community
should apply for specific projects that support or accomplish the proposed actions in its plan. The need to keep local
plans up-to-date is an extensive, ongoing activity at both the local and state level.

For a detailed critical assessment of resources, processes, and program capabilities, please refer to Appendix 4.

The map on the following page shows that a great amount of work needs to be done on an ongoing basis in order to
keep local hazard mitigation plans updated on the required 5-year schedule. Sometimes, fewer funds are available
through programs such as HMGP (i.e. during periods when Michigan has fewer disaster declarations) and therefore an
alternative means of plan update must be considered and utilized. This challenge may also apply to communities for
whom the use of grant money has not seemed to be economically feasible or politically desirable. In the few available
cases where direct EMHSD assistance was used, the following descriptions provide an overview of such a process:

1. Since the core of a good hazard mitigation plan is its hazard analysis section, available staff can consider all
convenient sources of hazard information, taking into account the strengths and weaknesses of alternative sources.

2. The most readily available information sources will be used to provide locally specific information that can be

incorporated into community hazard mitigation plans. The focus will be upon procedures that do not require

special expertise (i.e. funded assistance) to complete.

MSP/EMHSD staff determines the amount of direct assistance that it can provide to local planning efforts.

4. MSP/EMHSD staff inquires and determines which communities may have a greater need for assistance, and how
EMHSD assistance will be prioritized for multiple communities that may have simultaneous competing needs for
1it.

5. MSP/EMHSD staff will meet or be in contact with local emergency managers as needed (e.g. by attending the
MSP district coordinator meetings that occur regularly in multiple locations, through the scheduling of more
customized meetings, or through regular phone calls and emails), and will present ideas for plan development and
direct assistance procedures to the local emergency managers and MSP district coordinators.

6. Direct assistance with plan updates will then proceed by editing obtained information into a document that is
judged to be able to pass FEMA plan review procedures. The process will account for priorities mutually
developed and discussed, so as to more effectively and efficiently provide a customized plan that covers the
communities that were considered to have the most pressing needs for planning assistance.

(98]

Current priorities have de-prioritized direct planning assistance, due to the expanded array of emergency management
work that the state-level staff must accomplish. The following framework from 2014 is now relevant to only a
handful of counties who had not yet completed any FEMA-approved plan.

1. Communities that have specific projects they have arranged to fund through the federal Hazard Mitigation
Assistance program will be prioritized over those that do not have specific project ideas. (Rationale: HMA
assistance requires a completed or updated local hazard mitigation plan to be in place and approved by FEMA.
Communities with fewer immediate needs for federal mitigation funding would be expected not to suffer so much
from any lapse that may occur in keeping their local plan up to date.)
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Local Hazard Mitigation Plan Status
1/16/2019

Counties on the map are coded to match the categories below
Selected communities within the counties are listed to theright
of thos & categories which apply to them in the desoriptions below.

Plan Status
I:l Mo reviewsable draft planrecieved

0id plan has expired {an update process s needed):
EMU, U of M Flint

- Flanning process cumenty under way:
U of M (AA/D)

f57] Plan not yet spproved by FEMA

l:l Plan meets requirements but NEEDS LOCAL ADDPTION:
Lans ing

- FPlan spproved & adopted: Participants are grant-eligible:
Ann Arbor, Bloomfield Twp, Grand Travers e Band, MSU, Royal Oak

Wi Plan 5 due for update within the next 2 years:
Delta Twp, Detroit, Estral Beach
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2. Communities with an active local emergency manager, who has a means by which the required local input/review
process can take place for a plan, will be prioritized over those who do not. (Rationale: MSP/EMHSD planning
staff can provide only so much direct planning assistance, but not the full local coordination that is required to
bring a local plan to completion and get it adopted by local authorities. Therefore, and it makes sense to favor the
provision of assistance to communities who can supplement it with their own efforts, without which a plan cannot
be successfully completed. MSP/EMHSD work alone cannot cause a local plan to be successfully completed or
updated. The update process goes beyond the mere revision of a planning document—it also requires a local
review and input process, to guide and use information from an updated local hazard analysis and put it to work in
updating a set of local hazard mitigation strategies to be implemented as a result of the plan.)

3. Communities that have more pressing needs, based either their history of emergency and disaster events, or based
on the extent of vulnerabilities revealed by their local hazard analyses, shall be prioritized. (Rationale: Areas that
are more vulnerable to damage or loss of life have more potential gains to be realized from efforts invested into
hazard mitigation activities.)

4. Communities that have fewer alternative means of completing their hazard mitigation plans shall be prioritized for
direct planning assistance by MSP/EMHSD planning staff. (Rationale: Limited MSP/EMHSD staff time is best
used to serve those programs that have more limited capacities of their own. For example, local programs that
have new emergency managers, EM programs that are part-time only, EM programs that are swamped with
competing needs, those that are located in a region that is not as well-served by county/regional/university
planning resources, or programs whose attempts to procure planning grants did not succeed, could all be perceived
as having a greater need for direct assistance.)

State Government Role

The state of Michigan has been an active partner in hazard mitigation activities for many years, through the
development and implementation of this plan and through extensive support for the development and implementation
of hazard mitigation plans at the local government level. The first phase of local plan development came to an end as
the vast majority of Michigan counties had completed FEMA-approved local hazard mitigation plans. This was a
huge step in a large proactive effort to reduce the state’s risk and vulnerability to hazards. The many local hazard
mitigation plans need to be successfully updated as part of an ongoing 5-year cycle, with each update required to pass
official FEMA review. This updated Michigan Hazard Mitigation Plan provides a foundation for these proactive and
sustained hazard mitigation efforts in the state of Michigan, including the actual implementation of these hazard
mitigation plans, as resources and circumstances permit. In addition to plan implementation, considerable work still
needs to be done, assisted by the MCCERCC, to ensure that mitigation programs, plans, initiatives, resources, laws,
rules and regulations are coordinated to work more smoothly and efficiently, and to meet state mitigation goals and
objectives. Ongoing work must also be done to educate the public about the benefits of hazard mitigation at all levels
of government and within the private sector. Greater coordination between public and private agencies at all levels,
and between tribal, non-profit, and academic institutions should also be promoted.

This multi-hazard, state-level hazard mitigation plan is designed to promote and achieve better coordination among
agencies, be grounded in an evidence-based assessment and prioritization of hazard mitigation actions at all levels,
and to build and sustain awareness and education about hazard risks and vulnerabilities among all stakeholders and
residents in Michigan. This plan has in many ways sought a unified approach to emergency management, although for
the sake of greater coherence between state and local hazard mitigation plans, standards, and projects, this edition
places a greater emphasis upon hazard mitigation proper (as defined by FEMA), rather than related concepts and
strategies that are usually classified as “preparedness.” Although recognizing that all activities are valuable that help
to protect, sustain, and improve Michigan’s people, property, environment, economy, and quality of life, it is also
essential for this plan to focus upon the specific forms of hazard mitigation that FEMA and local planning standards
must emphasize. In order to address some of the most important (and expensive) projects to protect Michigan’s
residents, infrastructure, and quality of life, this edition places a greater emphasis upon physical projects designed to
prevent damage and protect lives. In the past several years, hazard mitigation planning processes at the state and local
levels have not resulted in as many federal grant applications as was hoped for, to address the more expensive
physical improvements and prevention methods that are difficult to finance using other methods. Despite the
emphasis upon this type of hazard mitigation, this plan still recognizes the value of preparedness activities that more
abstractly help to protect lives and property. This plan also has been designed to comply with the standards of the
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Emergency Management Accreditation Program, whose full accreditation Michigan had initially obtained in April
2011 and has been renewing approximately every four to five years. It is widely recognized that all “mission areas,”
phases of emergency management, emergency support functions, core capabilities, etc. are valuable and should be
integrated as well as possible into a coherent overarching system that involves the whole community, including public
and private agencies, both for-profit and not-for-profit. Just as many of these missions, phases, functions, and
agencies are covered by an array of specialized plans, this document must emphasize its own most distinctive subject
matter, even while endeavoring to be part of an integrated whole that crosses over and integrates diverse types of
efforts and organizations.

Michigan Citizen-Community Emergency Response Coordinating Council (MCCERCC)

Before the late 1990s, the lack of a central focus and coordinating element for hazard mitigation in Michigan had long
hampered the development of an effective statewide program of hazard risk and vulnerability reduction. In response
to that problem, Governor John Engler signed Executive Order 1998-5 on July 29, 1998, creating the Michigan
Hazard Mitigation Coordinating Council (MHMCC) to fill the void of hazard mitigation coordination at the state
level. The MHMCC existed for nine years and officially met a total of 31 times. The MHMCC had many noteworthy
accomplishments, the most prominent of which included:

o The selection of over 160 hazard mitigation projects, totaling in excess of $45 million in project costs, for
four federal hazard mitigation grant programs, including projects related to three federally declared disasters.
(Please refer to Appendix 11 for more information.)

e Assisting in the development of Michigan Executive Directive 2001-5 (State Flood Hazard Mitigation),
signed by Governor John Engler on September 11, 2001. (Please refer to Appendix 15 for more information.)

e Assisting in the development of the initial Michigan Hazard Mitigation Plan in 2004 (certified as federal
Disaster Mitigation Act of 2000 compliant on March 23, 2005).

e Assisting in the development of Michigan’s “Most Wanted Hazard Mitigation Measures” list as a component
element of the Council’s Annual Report of Activities to the Governor and Michigan Legislature.

e Assisting in the development of post-incident Hazard Mitigation Strategies for three federally declared major
disasters (1346-DR-MI; 1413-DR-MI; and 1527-DR-MI). (Please refer to Appendix 14 for more
information.)

e The selection and coordination of four “Project Impact” communities in Michigan (the City of Midland in
1998; Ottawa County in 1999; the City of Dearborn in 2000; and Ingham County in 2001) as part of the
federal Project Impact Initiative that existed from 1997 to 2002.

e Assisting in the development of a statewide local hazard mitigation planning project to develop plans covering
all 83 counties (described earlier in this chapter).

e Assisting in the development of a statewide hazard mitigation marketing and education campaign for seven
targeted professional groups.

On May 2, 2007, Governor Jennifer Granholm (in Executive Order 2007-18) replaced the MHMCC with the Michigan
Citizen-Community Emergency Response Coordinating Council (MCCERCC). The new advisory body combined the
existing MHMCC responsibilities with those of the Michigan Citizen Corps Council and the Michigan Emergency
Planning and Community Right-to-Know Commission (which were also subsumed within the Council) to form a
single entity chaired by the Michigan Department of State Police. The MCCERCC became responsible for
developing and implementing emergency response and hazard mitigation plans for the state. Initial MCCERCC
membership was announced on August 29, 2007, and its first meeting was held on January 29, 2008.

MCCERCC Vision Statement
“To reduce, prevent, and prepare for emergencies or disasters”

MCCERCC Mission Statement
“To support and enhance Michigan’s homeland security, community health, public safety, and all-hazards
preparedness with responsible leadership and planning.”
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The MCCERCC is chaired by the Emergency Management and Homeland Security Division of the Michigan
Department of State Police (MSP/EMHSD) and is (as of November 2018) composed of 17 representatives, including
the Directors of (or a designee from) the Michigan Departments of State Police, Agriculture and Rural Development,
Health and Human Services, Environmental Quality, Military and Veterans Affairs, and Transportation; the State Fire
Marshal; the Michigan Community Service Commission; plus 11 other representatives that have been (or will be)
appointed by the Governor. Provisions in the Executive Order allow for the hiring or retention of contractors,
subcontractors, advisors, consultants, and agents, as required when specific issues are addressed that require
specialized expertise or technical knowledge.

Executive Order 2007-18 charges the MCCERCC with four primary hazard mitigation responsibilities:

e Assisting in the development, maintenance, and implementation of a state hazard mitigation plan.

e Assisting in the development, maintenance, and implementation of guidance and informational materials to
support the hazard mitigation efforts of local and state government, and private entities.

e Soliciting, reviewing, and identifying hazard mitigation projects for funding, including but not limited to federal
funding under Section 404 of the Robert T. Stafford Disaster Relief and Emergency Assistance Act, 42 USC
5170c, and Sections 553 and 554 of the National Flood Insurance Reform Act of 1994, 42 USC 4104c and 42
USC 4014d.

e Fostering and promoting, where appropriate, hazard mitigation principles and practices within local and state
government, and with the general public.

The MCCERCC committee structure includes a Hazard Mitigation Committee. The hazard mitigation committee was

formed to oversee and focus on the Council’s four hazard mitigation responsibilities. Both the committee and the

council have been actively involved in the review and update of this 2019 Michigan Hazard Mitigation Plan.

Just as the MCCERCC has assisted in maintaining, and implementing three Michigan plans from 2008 through 2014,
it has helped to update this 2019 plan, and will continue to support and promote hazard mitigation concepts,
principles, strategies, and practices within governmental agencies and private sector organizations in Michigan, as
well as the broader community or populace throughout the state. These can be accomplished in a variety of ways. A
detailed description and assessment can be found in Appendix 10, but the principles generally include:

Increased or improved use of available resources for hazard mitigation;

Changes in governmental and business practices and processes;

Amendments to laws, rules, regulations, plans, and procedures;

Public education and awareness campaigns;

The coordination of programs, information, initiatives and resources;

The development of structural and non-structural projects to mitigate location-specific hazard vulnerabilities; and
The establishment and maintenance of collaborative public-private partnerships to identify, develop, and
implement specific hazard mitigation opportunities for local, regional, or statewide application.

The primary advantage of the MCCERCC is that it fosters improved coordination of ideas, expertise, talent, programs,

laws, rules and regulations, philosophies, and material resources. Such coordination manifests itself in many ways,

including but not limited to:

e Better and faster delivery of hazard mitigation programs and services (during disaster and non-disaster times);

Less duplication of and overlap between actions and activities;

Improved information flow among agencies, levels of government, and between public and private entities;

Development and implementation of multi-objective projects with fewer resources expended;

Greater understanding of mitigation issues and concerns (issues are addressed by multiple agencies with multiple

perspectives); and

e Qreater cost savings for taxpayers, due to reduced future damages from disasters and reduced response and
recovery costs (and due to the reasons listed above).

With the leadership provided by the MCCERCC, this plan should continue to provide the structure and coordination
mechanism necessary to bring together the many disparate, yet interrelated programs and activities that can promote
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hazard mitigation and reduce vulnerability throughout the state. Below is the list of MCCERCC members who were
initially involved in updating the Michigan Hazard Mitigation Plan (MHMP), under Governor Rick Snyder. Some
members’ terms were due to expire in the middle of the plan update period, and as of late November, two council
vacancies (representatives of the American Red Cross and of the Michigan Association of Broadcasters) had not yet
been refilled.

Michigan Citizen-Community Emergency Response Coordinating Council: 2018

(during the first part of this plan’s update process)
Capt. Emmitt McGowan, CHAIR—Deputy State Director of Emergency Management & Homeland
Security. Designated representative from the Michigan Department of State Police.
Chief Deputy Michael Bradley—Technical expert related to emergency response.
Mr. Marc C. Breckenridge—Technical expert related to emergency response.
Mr. Brad Deacon—Designated representative from the Michigan Department of Agriculture and Rural
Development.
Mr. Jay Eickholt—Designated representative from the Michigan Department of Environmental Quality.
Mr. Kenneth J. Gembel—Technical expert related to emergency response. General Motors Corporation.
Mr. S. Tutt Gorman—General public representative.
Ms. Virginia Holmes—Designated representative from the Michigan Community Service Commission.
Chief Kerry J. Minshall—Technical expert related to emergency response. City of Mason Fire Department.
Ms. Eileen Phifer—Designated representative from the Michigan Department of Transportation.
Dr. Phillip D. Schertzing—General public representative. Michigan State University.
Ms. Linda Scott—Designated representative from the Michigan Department of Health and Human Services.
Mr. Kevin Sehlmeyer—State Fire Marshal, Michigan Department of Licensing and Regulatory Affairs.
Designated representative from the Michigan State Fire Marshal.
Capt. Brad Smith—Technical expert related to emergency response. City of Dearborn.
Col. Sean Southworth—Designated representative from the Michigan Department of Military and Veterans
Affairs.
Ms. Sara Stoddard—Technical expert related to emergency response. Oakland County Health Division.
Chief Michael Yankowski—Technical expert related to emergency response. City of Lansing Police
Department.

This list had changed by the beginning 2019, during the final portions of the plan update process. Governor Gretchen
Whitmer took office on January 1, 2019, and some replacements and new appointments subsequently took place.
Initially, the MCCERCC’s Hazard Mitigation Committee included Mr. Deacon (MDARD), Ms. Phifer (MDOT), Mr.
Schertzing (MSU), plus appropriate support staff from MSP/EMHSD. In early 2019, Jay Eickholt (MDEQ) joined the
committee and participated in the plan update process.

Michigan Citizen-Community Emergency Response Coordinating Council:

Current Members (as of February 27, 2019)

Capt. Emmitt McGowan, CHAIR—Deputy State Director of Emergency Management & Homeland
Security. Designated representative from the Michigan Department of State Police.

Chief Deputy Michael Bradley—Technical expert related to emergency response.

Mr. Marc C. Breckenridge—Technical expert related to emergency response.

Mr. Brad Deacon—Designated representative from the Michigan Department of Agriculture and Rural
Development.

Mr. Jay Eickholt—Designated representative from the Michigan Department of Environmental Quality.

Mr. Steve Frisbie — Technical expert related to emergency response. Calhoun County Board of
Commissioners.

Mr. S. Tutt Gorman—General public representative.

Ms. Virginia Holmes—Designated representative from the Michigan Community Service Commission.
Chief Kerry J. Minshall—Technical expert related to emergency response. City of Mason Fire Department.
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Ms. Eileen Phifer—Designated representative from the Michigan Department of Transportation.

Dr. Phillip D. Schertzing—General public representative. Michigan State University.

Ms. Linda Scott—Designated representative from the Michigan Department of Health and Human Services.

Mr. Kevin Sehlmeyer—State Fire Marshal, Michigan Department of Licensing and Regulatory Affairs.

Designated representative from the Michigan State Fire Marshal.

Capt. Brad Smith—Technical expert related to emergency response. City of Dearborn.

e Col. Sean Southworth—Designated representative from the Michigan Department of Military and Veterans
Affairs.

e Ms. Sara Stoddard—Technical expert related to emergency response. Oakland County Health Division.

o Chief Michael Yankowski—Technical expert related to emergency response. City of Lansing Police

Department.

Hazard Mitigation: National Perspective and Federal Government Role

Recent catastrophic disasters across the United States have resulted in new levels of devastation, suffering, and
economic loss, suggesting that certain aspects of development strategy throughout the U.S. have been on a collision
course with our natural environment. Increased development in hazard prone areas has put an ever-increasing number
of people and structures in harm’s way, exacerbating their risk and vulnerability to hazards. As a result, when
disasters occur they still cause tremendous economic, social, and physical losses to the communities and people they
affect, and some kinds of losses (e.g. wildfires, hurricanes, drought) appear to be on an upward trend in their
devastating impacts. Fortunately, Michigan’s less rapid rate of development currently offers many of its communities
a chance to prevent many risks in the state from increasing with time, though appropriate plans and policies.
(Michigan was the only state to decline in population between the previous U.S. censuses, although this trend did not
bring a halt to ongoing trends of greenfield development patterns.) Michigan has also increased its coordination with
federal agencies since the 2014 edition of this plan was adopted—especially through the creation of an official
Michigan Silver Jackets charter and regular meetings and involvement with the (federal and other) agencies who are
participants in that group (e.g. USGS, USACE, HUD, FEMA, NOAA/NWS). Many improvements in this updated
2019 plan have been made possible through the coordination and feedback obtained from these agencies.

National efforts to promote resilient communities and hazard mitigation have continued. Grant programs and updated
guidance from the Federal Emergency Management Agency have supported the development of plans, nationwide, as
well as various other forms of coordination and cooperation toward these important goals. The National Mitigation
Strategy, National Pre-Disaster Mitigation Plan, National Flood Insurance Program (NFIP), Community Development
Block Grants Disaster Recovery (CDBG-DR) grants, Hazard Mitigation Assistance (HMA) Program, and the Disaster
Mitigation Act of 2000 are the most prominent of the federal government’s current efforts to reduce or eliminate the
nation’s risk and vulnerability to hazards. FEMA’s efforts are in partnership with federal agencies, the Congress, the
states, local governments, academia, the private sector, and individual citizens. The approach is one that invites the
participation of the whole community—public, private, non-profit, and the civil sectors. Michigan has sought to
comply with these initiatives, which are consistent with the ideals and standards promoted by the Emergency
Management Accreditation Program (EMAP), which has accredited Michigan as compliant for 5-year periods
(starting in 2011 and renewed in 2016).

Coordination of Ongoing Efforts

Coordination is probably the most critical factor in a successful hazard mitigation effort or program. Many state and
local agencies (as well as some private sector organizations) are already performing functions or administering
programs that in some way contribute to hazard mitigation. Examples of existing, ongoing activities that promote or
can contribute to hazard mitigation include (but are not limited to):

Capital improvements planning;

Budgeting;

Site-specific hazardous material emergency planning (through Local Emergency Planning Committees);
Watershed management planning;

Solid waste management planning;
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Local community planning and zoning activities;
Regional planning;

Transportation planning;

Recreation planning;

Forest management;

Coastal zone management;

Infrastructure design, regulation and permitting;
Floodplain management; and

Public facility design and construction review.

Improved coordination of these programs and activities is still necessary and actively sought after in this updated plan,
to achieve even more widespread hazard mitigation and vulnerability reduction.
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Michigan Hazard Mitigation Plan:
4. Planning Process

This plan was revised in 2018-2019, overseen by the Emergency Management and Homeland Security Division of the
Michigan State Police (MSP/EMHSD), working in conjunction with the Michigan Citizen-Community Emergency
Response Coordinating Council (MCCERCC) and a wide array of other stakeholders. (A table later in this section
provides a list of those stakeholders who contributed to the plan’s revision.) Work to update the Michigan Hazard
Analysis began much earlier, with some elements (like noting new reports of hazard events and seeking new ideas
about project funding) continually worked upon even as the previous edition of the plan was being completed in early
2014. Elements that could not be added to the 2014 edition have been included in this new 2019 edition, along with a
great deal of additional information and new ideas about how to make use of available and new resources to achieve
hazard mitigation goals in Michigan. For details on past and present planning processes, please refer to
Appendix 5.

General Development Process for the Michigan Hazard Analysis

Since the previous edition of the Michigan Hazard Mitigation Plan (MHMP) was completed and adopted in March of
2011, it was again recognized that the 2014 update needed to allow more time for such a large plan to be reviewed by
all relevant agencies and their subject matter experts. Work upon the hazard analysis sections continued practically as
soon as the 2014 plan was adopted, but logistical problems arose as useful new information sources flooded EMHSD
planning staff with an avalanche of news reports that had to be sorted through. Numerous staffing changes, policy
changes, and an increase in the amount of staff time required for disaster response, SEOC activations, and new
training requirements and administrative procedures meant that there was actually an unintended decrease in the
number of staff hours being dedicated toward the hazard analysis and state hazard mitigation plan. Additionally,
concerns involving the sheer bulk of the document and whether all portions of it should continue to be posted online
resulted in uncertainties about the best procedure to allow for an increase in review opportunities, since the internet
posting of draft documents had been a very helpful process used in previous plan updates. Despite the clear need to
improve the update and input process, a persistent problem still remained, in that such a huge amount of work still had
to be borne by the State Hazard Mitigation Planner. There was no increase in the number of personnel assigned to
work on the tasks, and as before, the bulk of the update process took place within the final two years of the 5-year
period.

Since the 2014 plan was about 950 pages long, and more than 400 pages of it consisted of hazard analysis sections
previously published as a separate document which had been published as the Michigan Hazard Analysis (MHA) in
July 2012. It was eventually agreed that the 2019 plan would involve a main document focusing on the plan and its
related requirements, while the general hazard analysis would be formatted with its own page numbering as an
attachment. The analysis and the plan were updated almost simultaneously and involved most of the same personnel.
It was also known that a change of administration would result from the 2018 election, and that the time-frame of the
update could either be entirely completed in 2018, or should be delayed until 2019, so as to ensure that all portions of
it were reviewed consistently (without needing to be re-reviewed by new staff, officials, and appointees). Moreover,
although work proceeded decently on updating the natural hazards portion of the MHA from 2016-2018, the
comparably sized materials dedicated to technological and human-related hazards would require a more accelerated
process in order to be completed on time. FEMA standards only require the inclusion of natural hazards, with specific
review criteria being applied to those materials, but the technological and human-related sections of MHA tended not
to have such clear standards for assessment. These types of hazards are certainly considered important, and indeed are
mandated under EMAP’s all-hazard approach to a comprehensive emergency management program, so they were
certainly going to stay in the plan (unlike the 2008 plan in which they were temporarily removed because available
staffing did not allow them to be updated within the MHMP update schedule of the time). Moreover, a full MHA was
still adding up to over 450 pages, since it contains an expanding set of useful hazard event descriptions that are widely
used throughout the state to inform the periodic update of as many as 100 local hazard mitigation plans. The
administrative solution that seemed most appropriate involved the update of the natural hazards portion of the MHA,
which could meet FEMA review requirements (which do not assess technological and human-related hazards) and
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whose components could be distributed for review while work shifted to the update of the main MHMP itself. A new
edition of the MHMP might therefore get completed by the MHMP expiration deadline on April 22, 2019. The
inclusion of a full range of hazards within a full MHA could provide the factual basis for continued EMAP
compliance, but the updated analysis of natural hazards currently attached to the 2019 MHMP would thereby allow
the plan to remain more closely on-schedule. The timeline of plan development and review was also concerned with
the unknown and potential impacts of the partial federal-government shutdown that began in December 2018 and
lasted more than a month, until late January 2019. Moreover, most of the technological and human-related hazards
either do not have as clear of analytic processes available and officially recognized (e.g. terrorism risks), or they often
involved programs that already were being dealt with by other agencies with their own dedicated plans (e.g. public
health emergencies or invasive species), or they seemed most appropriate to be dealt with on a different level than
through state government (e.g. nuclear attack). This recognition justified the prioritization of the natural hazards
within this 2019 update, because there has been a stronger institutional and technical process for clearly analyzing
them in a way that is agreed to be acceptable. All kinds of hazards continue to be emphasized within the MHMP and
most local hazard mitigation plans, however. And as will be seen, substantial improvements had been made to the key
natural hazard sections that FEMA was requiring to be complete before the MHMP update deadline, and included as
an attachment to this April 2019 plan.

The following description provides a section-by-section overview of the changes made within the Michigan Hazard
Analysis document since the publication of the previous edition of the Michigan Hazard Mitigation Plan in early
2014.

Years’ worth of accumulated materials had been collected since 2014, many of which “made the cut” to provide the
basis for adding new information to MHA chapters. Each chapter was checked to ensure that a consistent format
would be used wherever possible, and that the format would address each of the FEMA and EMAP analytic
requirements. A state profile section was adapted from the 2014 MHMP and updated for inclusion in the front of both
2019 documents, as a convenient way to summarize the state’s features, population distribution, land use trends, and
geographic differences in hazard impacts. Explanations were provided about urban, suburban, exurban, and rural
differences throughout the state, as well as a new feature describing a typical “calendar” for Michigan’s seasonal
hazard risks, divided between (1) a winter-risk season whose most dangerous hazards tend to be ice storms (for
property and infrastructure impacts) and pandemic illness (for potential to cause casualties), and (2) a non-winter risk
season whose most dangerous hazards tend to be floods and severe winds (although those can and do also happen
during winter, though a bit less frequently). Updated summary tables of Michigan’s hazards were included. A new
table was produced that summarized natural hazards (for which quantitative data were readily available to analyze),
according to varied risks and impacts between four major geographical divisions that had been defined in terms of
distinct patterns of population density, land use, and climate-related land cover patterns (such as the presence of state
and national forest lands). Meteorological tables were updated, in some cases involving corrections that were
provided by the National Weather Service and other authoritative sources. Quantitative tables were updated for all
natural hazard chapters that had Michigan information readily available within an online NOAA/NWS database called
the National Center for Environmental Information (NCEI), formerly known as the National Climatic Data Center
(NCDC). A standard set of subsections (“Impact on...”) were included in each chapter, to cover all the analytic
requirements spelled out within the newest EMAP standard. The most significant new events involving each hazard
were added into the list provided in the chapters for those hazards, including all major disasters and emergencies. In
some cases, a few listings were removed, when they no longer seemed comparable to other events in Michigan, or
when they had only occurred outside of Michigan, or when there were accumulated doubts about the accuracy of the
information that had been reported in previous editions. All text from 2014 was reviewed and, where appropriate,
changed to try to improve its clarity, accuracy, and timeliness. Most of the chapters were sent out to subject matter
experts for review during 2017 and 2018. Just a small final portion of the MHA natural hazards’ timeline fell into the
beginning of 2019 and therefore involved the kind of tight deadlines that ideally all agencies would prefer to avoid.

As updates for each natural hazard chapter became substantially complete, they were sent to FEMA for review.
Feedback on these chapters was favorable, and even suggested that some additional material could be dropped where
it seemed to be too repetitive. In general, however, the updated MHA retains the same approach that had been used
previously, involving some repetition of hazard mitigation strategies and resources between multiple chapters that
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involve similar hazards (such as severe winds and tornadoes, or severe winter weather and ice/sleet storms). This
choice allows each chapter to feel more independent if read on its own, since it was considered unlikely that most
readers would read the entire document. The MHA is designed to be used as an important and accurate reference
work, knowing that in many cases it may be referred to during an actual disaster event, to provide limited but useful
overviews of various hazards from a Michigan-specific perspective. The MHA was designed for multiple purposes,
including the provision of:
(1) Accurate information about Michigan’s hazards, for use within local hazard mitigation plans,
(2) Ideas for mitigating the impacts of each hazard, for consideration within local plans and project proposals,
(3) General overviews of each hazard, and its risks and impacts, for use by the general public, emergency
preparedness and response personnel at all levels of government, public officials concerned with their
community’s or agency’s risks, professionals who may help to address hazard risks through their work in
utility industries or other relevant organizations, and related personnel from out of state, who may be
familiar with hazards but not with Michigan’s specific risks and vulnerabilities to them.
In these ways, it can be seen that the Michigan Hazard Analysis is both generally useful as well as serving specific
regulatory, instructional, and policy-guidance functions. Some have questioned its size, but as long as a text is well-
organized, it does not need to be small in order to be effective in serving those who need quick information in a hurry,
as well as those who need to spend months with it while developing or updating a local hazard mitigation plan. Thus,
each part of the document, despite its size, does have a purpose that is considered useful and justifies its
inclusion within the plan.

Some maps had become a bit outdated and were replaced with new or newer maps. An entirely new historical,
geographic, and quantitative consideration of agricultural disasters was researched and added to the chapter on
Extreme Temperatures (one of the leading causes of such disasters). Some adjustments were made to the chapter
titles and document descriptions, to better explain where certain types of phenomena were considered even if they did
not receive a full chapter of their own. An entirely new chapter called “Climate Trends” was added to the document,
to ensure that it complied with all federal planning standards, as well because the importance of the topic seemed to
merit its separate inclusion, even though it has primarily been viewed here in terms of how it may be expected to
affect the frequency and intensity of other hazards. Substantial revisions were made to the hydrological chapters of
the document, especially flooding, which is both more detailed in its analysis as well as better-organized within a
format that is now consistent with the other chapters. Additional weight was given to urban flood problems, by
adding an entirely new chapter to see whether the topic benefits from being given a separate treatment from that of
riverine and shoreline flooding. The shoreline hazards chapter now includes information about harmful algal blooms
(HAB), which recently returned as a major problem after years of being “outside the headlines.” New types of
hazards have been specifically included for the first time in the new edition of the MHA, including ice surges (within
the shoreline hazards chapter) and mudslides (within the chapters on floods and subsidence). The chapter on
subsidence includes a new emphasis upon both urban subsidence, flood-related mudslides, and the potential for old
mine collapses. A more detailed chronology of MHA update activities is provided within Appendix 5.

Update Process for the 2019 MHMP

As the updated natural hazards portion of the Michigan Hazard Analysis neared completion in late 2018, concentrated
effort began on the update of the Michigan Hazard Mitigation Plan, along with the regular direct involvement of
MCCERCC and its Hazard Mitigation Committee (as described in Chapter 3). The full MCCERCC met on November
5, 2018, January 28, 2019, and March 25, 2019, with the MHMP as an active agenda item for discussion and action
during these meetings. The MCCERCC’s Hazard Mitigation Committee met a greater number of times and also
communicated as necessary to provide more detailed feedback and contributions into the plan update process. The
State Hazard Mitigation Planner, on staff at MSP/EMHSD, served as the main editor and overseer of the process.
Communications were also maintained with FEMA throughout, as well as other stakeholders, through regular
meetings of agencies such as the Silver Jackets. The 2014 edition of the MHMP had remained online at the
MSP/EMHSD publications site with a standing invitation for any agency, citizen, or other member of the whole
community to be able to provide feedback to the State Hazard Mitigation Planner at any time. Multiple monthly
webinars shared information about the plan and its update process with Michigan’s network of local emergency
management coordinators (and other participants) during 2018 and 2019. The process culminated in the submission
of a partial draft plan for FEMA and MCCERCC review in January 2019, a full draft plan in March 2019 as adopted

30
Chapter 4: Planning Process



by MCCERCC, and a completed plan in April 2019 which passed review by FEMA and was then approved by the
Michigan State Police and Governor Gretchen Whitmer. A more detailed chronology of MHMP update activities
is provided within Appendix 5.

Analysis of Michigan’s Hazards for the 2019 MHMP Update (See Chapter 5)

The hazard analysis chapters that provide a factual basis for this plan are in an attached document and referred to as
the Michigan Hazard Analysis (MHA), but is an integral component of this plan. The hazard analysis section of the
previous edition of the Michigan Hazard Mitigation Plan (2014) had contained three large sections organizing about
three dozen chapters within a general framework of natural hazards, technological hazards, and human-related
hazards. In some cases, hazards that are very closely related have some of their relevant features and mitigation
strategies mutually described in introductory material for an overarching section (e.g. thunderstorm hazards,
hazardous materials) rather than solely within each of the most specific chapters (e.g. lightning, severe winds). All the
natural hazard chapters were updated for this plan, with each chapter now using a more consistent format, and due to
the size of that analysis, it is an attachment to this plan (as a companion volume) rather than included within its main
body of text (but is summarized in Chapter 5 and has its analysis extended in places such as Appendix 8). A couple
large changes in the Michigan Hazard Analysis involved the inclusion of a separate chapter on urban flooding, which
is one of Michigan’s most damaging forms of disaster, and also an entirely new chapter on climate trends.

The standard organization for each chapter involved the following subsections for each hazard (where enough
research has accumulated on the topic, to allow all of these sections to be developed and included): (1) hazard
description, (2) hazard analysis, (3) significant historical events, (4) programs and initiatives, (5) known hazard
mitigation alternatives, and (6) assessments provided within local hazard mitigation plans. Within the hazard analysis,
FEMA-required assessments of risk, frequency, and impacts were included, along with EMAP-required impact
subsections and (for certain types of natural hazards), a subsection entitled “Climate Change Considerations.” Each
of these subsections is further described below, and is intended to help (A) clearly identify for FEMA and EMAP
reviewers where to find each of the elements required under their plan review standards, and (B) to help move toward
a similar or parallel formatting that the developers of local hazard mitigation plans may find convenient to use, further
coordinating state and local hazard mitigation plans over time.

Technical detail has been limited to applications that have, or are likely to, appear and be of use within local or federal
plans, and in community and agency decision-making. Because of the regional nature of hazards, some details of
particular chapters may be more relevant to certain portions of the state, and similarly some types of hazards are of
greater interest to particular agencies than they are to other types of agencies. The document is very large in order to
best serve all potential stakeholders as a valuable and trustworthy reference source, rather than being designed as
casual reading. There was no way that a short document could analyze all of Michigan’s significant hazards in a
manner compliant with federal and EMAP standards as well as to share the state’s analytic findings with local plan
developers in a way that was useful for them—these functions required the document to be large, but an understanding
of its overall organization (most easily seen within its Table of Contents) can allow it to be easily and quickly used by
general readers and specialists alike.

Hazard Description

Each hazard was described in a manner that explains its nature in a way that is considered appropriate for use both by
the general public and to more specialized readers, especially emergency management coordinators at all levels of
government. Federal review standards under the Disaster Mitigation Act of 2000 require this element for all
significant natural hazards, in hazard mitigation plans both at the state and the local level. These standards were most
recently expressed in the following FEMA guidance documents: State Mitigation Plan Review Guide (March 2015),
Local Mitigation Plan Review Guide (October 1, 2011), and Local Mitigation Planning Handbook (March 2013). The
Emergency Management Accreditation Program Standard of 2016 was also used for compliance with that program.

Local developers of hazard mitigation plans (or those reviewing such a plan as part of an update process) may freely
make use of the information within the Michigan Hazard Analysis in developing and updating their own plans—this is
one of its key functions as a form of technical assistance that the state has provided to support its communities and
their own local planning processes. (In order to promote further coordination between state and local plans, however,
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the local plan should include the fact that it made use of the Michigan Hazard Analysis during that local plan
development or review process, in compliance with one of the federal requirements that the local plan describe the
review and incorporation of existing plans.)

Hazard Analysis

The diversity of the hazards and their associated data sources precluded a totally standardized approach to their
analysis, but the hazard analysis for each chapter has tended to make use of the best readily available information to
try to consider the most salient aspects of each hazard, as well as to cover all of the FEMA risk assessment
requirements and EMAP consequence analysis requirements. Each chapter tends to include the following:

(1) Location: For hazards that vary significantly in their impacts or frequency from one part of the state to another, the
locations of these different risks tend to be analyzed through the use of maps or tables, and the detailed description of
historical events in a form that is digitally searchable by county name. A local analyst can easily peruse the plan for
specific information about the county or region of the state for which a local plan must be made or reviewed. Some
hazards are more amenable to spatial analysis than others. Some hazards have a longer history of occurrences than
others, and the amount of detail that is conveniently available in known data sources varies quite a bit. This element
is nevertheless required for both state and local plans to pass federal review, but the amount of local detail will
naturally be greater in the local plans. Typically, the MHMP will describe geographic variation in hazards down to
the county level, often stating the name of an involved or nearby community, and the local hazard mitigation plans
(which are typically produced by county-level emergency management programs) should then provide appropriate
additional location information down to the level of each minor civil division, specified floodplain areas, or even
specific sites, for hazards that are considered to be locally significant. This is especially important because a hazard
(i.e. a small floodplain area) might be too small to show up on a state-level map, yet may result in disaster-level
damages and harm to its nearby communities. Analyses and plans must also include a consideration of development
patterns and trends.

(2) Probability (or frequency) of future events: For most hazards, the probability or frequency of future events is
estimated from the recorded history of past significant events. A probability may be very difficult to calculate, as in
the engineering calculations that underlie the Flood Insurance Rate Maps which designate recognized flood areas that
have a calculated 1% annual probability of reaching or exceeding a particular flood level. Since most of the general
public does not have a great deal of training in probability theory, yet may have valuable information to contribute
about hazards events that had occurred, it is also acceptable to describe hazards in terms of their past and expected
frequency of occurrence. This provides one of the clearest and most straightforward analyses of risk. For example,
snow falls every year throughout Michigan, which translates to an annual probability of 100%, but it is the frequency
and extent of snowfall that is much more analytically relevant for emergency management. Rather than a simple
statement that every area does receive snow, the analysis focuses upon the average number of snowstorms per year in
different areas, based upon official historical data from NOAA/NWS. Differences between geographic locations are
more meaningfully identified and assessed through the use of straightforward estimates of frequencies of occurrence,
rather than probabilities that may be difficult to interpret. Mathematically, the expected frequency of occurrence can
easily be estimated through the calculation of a simple average—the number of significant hazard events, divided by
the number of years within the available historical records. For example, 50 snowstorms over a 10-year period results
in an annual expected frequency of 5 snowstorms per year. (By definition, a “probability of occurrence” does not ever
exceed 100%, and the mathematical procedures for estimating probabilities can quickly become complicated when
dealing with the full range of known variables associated with various data patterns.) For a second example, if 10
tornadoes occur during a 50-year period, then the annual expected frequency of tornadoes is 0.2, or 1/5, which (taking
the reciprocal) can be expressed as an average of about 1 event every 5 years, on average. In this way, all hazards can
readily be compared with each other, but great caution must be used before the risk from any hazard is declared to be
“zero.” The simple absence of recorded events within a recent time period does not mean that an event is impossible,
which is what a zero probability implies. If there are no recorded events in a particular area within the available
historical period, then a theoretical approach should be used to estimate the likelihood of events that could happen in
an area. For example, is one county really so different from the next county that the most severe hailstorm could
never occur there, or is the absence of a recorded event in one county merely just an historical fluke in the incidence
of a relatively rare event? Even if no events have yet been observed within a county or the state (e.g. certain types of
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terrorism), this does not mean that such events are impossible. A closer look often reveals “close calls” or incidents
that were successfully stopped before they became an actual disaster, and these reports tend to be harder to find than
those for actual destructive events. One might look at the history of similar areas (other states, similar types of
communities) in order to produce such an estimate of whether each hazard is possible, and how common or rare it is.
Various techniques like this have been employed throughout the MHA and summarized here in the MHMP, as
considered appropriate for the consideration of each type of hazard. Please refer to Chapter 5 for the actual
summaries of the results of the 2019 Michigan Hazard Analysis.

Technical note: Mathematically, a probability and a frequency are different in various ways. A probability has a value between zero and one,
but a frequency can more flexibly express an annual chance of occurrence for very common events that happen many times per year. For
example, it is more informative to know that snowstorms occur an average of 360 times per year than to hear that snowstorms have a 100%
chance of occurrence each year. This particular expression of risks should be understood as more thoroughly and effectively satisfying the
federal requirement that the probability of each hazard must be assessed within state hazard mitigation plans, even if the term “frequency”
rather than “probability” has been used to describe these expressions and calculations.

Probabilistic concepts are sometimes misinterpreted by non-specialist readers. For example, a “base flood” has a 1% chance of occurrence
per year—a probability that has been calculated by engineers or scientists after expensive and time-consuming field measurements. Over a
100-year period, however, the cumulative chance of a flood occurring within that area is not 100%, as many laypersons might guess, but only
63.4%, due to the mathematical rules that apply to a sequence of conditional 0.01 probabilities over the course of 100 years: 1 —0.99'%. In
addition, it is quite possible for a 0.01 probability flood to occur many times within a 100-year period, just as it is possible to occasionally
get “lucky” and roll several “snake eyes” in a row on a pair of dice, or to flip a coin numerous times and have it land on “heads” every time.
Even the 1% annual chance amounts to a 26% chance of flooding during a 30-year mortgage. But there are also new questions arising about
what adjustments need to be made to account for climatic trends. Calculated probabilities for flood risk now appear especially likely to
understate the actual frequencies with which such events will occur in the future, if they have merely treated the future as having the same
characteristics as the past. Rather than deal with all the technical mathematical details involved in such methods, this plan presents the most
straightforward means of describing these concepts, and recommends that local plans include a similarly straightforward expression of risk—
a frequency of occurrence stated in terms of the expected (average) number of hazard events per vear.

Based upon these principles, various natural hazards had their probabilities and impacts assessed in terms of the
annual expected events, casualties, property, and crop damage, based where available upon the NCEI online
database’s records back to 1996. The results are shown in a series of two-page tables for all the natural hazards from
that source, covering a period of 21.33 years, as a basis for estimating future probabilities and impacts on the basis of
recent hazard histories for these hazards. Some hazards had a longer set of data available to use, such as droughts,
whose records date back to 1895 and were completely re-assessed in 2019 on the basis of that data. For rare,
theoretical, or generally non-damaging hazards such as meteorites, terrorism, or fog, estimates were made to the extent
that the data, event history, or theoretical understanding could allow. For example, decent estimates of meteorite
probabilities were available on the basis of approximate global impact rates, adjusted by a factor involving the size of
Michigan’s land area as a percentage of the global surface. For climate impacts, clear trends in temperature and
precipitation are illustrated at different scales within a new chapter of the Michigan Hazard Analysis (“climate
trends”), but most of the science does not yet allow global climate models to be applied to state or local-level
assessments. Such topics were explored at length with the Michigan Climate Coalition, its partners, and at
conferences, workshops, and webinars attended by key MHMP planning staff (see Appendix 5).

The quantitative NCEI data also allowed county-level assessments and comparisons. A summary of the Michigan
Hazard Analysis is found in Chapter 5, including some additional MHMP assessments to prioritize the most heavily
impacted counties from Michigan’s most significant natural hazards. Additional detail on state facilities is found
within Appendix 8. A summary table appears on page 41, in which all hazards have had their risks systematically
assessed and compared. Page 42 provides a prioritization of Michigan’s hazards on the basis of the quantitative
information plus other considerations described within the “Reason” column of that table. For hazards such as
hazardous materials incidents, disastrous industrial accidents, and pipeline breaks, complete data was not available to
be systematically analyzed, as it was for the top natural hazards. The estimated impacts from these hazards was
estimated from the lists of historical events appearing within the Michigan Hazard Analysis. For example, although a
full set of industrial accidents was not available, great weight was placed upon the 1999 Dearborn plant explosion,
whose impacts were estimated to be on the order of $1 billion, comparable to the costs of the 2010 Calhoun County
oil pipeline disaster. Both events were infrequent (or unique) enough that no clear pattern of probability could be
determined, but both categories of hazard were estimated as occurring about every 15-20 years, and therefore
involving an average of about $57 million in damage per year ($1 billion divided by 17.5 years). Similar estimates
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were made for all other hazards that had some level of documented history of occurrence within Michigan. By poring
over the record of most damaging known events within each chapter of the Michigan Hazard Analysis, similar
estimates were made for all hazards, reviewed by stakeholders (described in Chapter 5), and provided in this plan.

(3) The extent (magnitude, severity, intensity) of the hazard: This element is required for the analysis in local hazard
mitigation plans, but has also been included within state-level planning. Not only is it vital for the analysis of many
hazards, but again helps to provide information for local plan reviewers or developers to make use of. Where intensity
scales (e.g. Enhanced Fujita) or intensity categories (e.g. advisories or warnings) have been defined by recognized
authorities on a particular hazard, these helpful measurements have been described in the Michigan Hazard Analysis.
Some hazards, such as hail, are unlikely to become disasters unless their extent exceeds a certain extent, and the
emphasis of the state has been placed upon hazards that have the capacity to cause disaster and emergency-level
events.

(4) The impact of each hazard: This element is not only required for all local plans, but is also required by EMAP for
a state-level plan to comply with its accreditation standards. Furthermore, an EMAP-compliant state must describe
each hazard in terms of its impact upon the public, property, facilities, infrastructure, emergency responders,
continuity of operations, continued delivery of services, the environment, the economic condition of the state, and
public confidence in state governance. These EMAP requirements have therefore been given their own specific
subsections within each chapter of the Michigan Hazard Analysis. Furthermore, a special section within this MHMP
provides an overarching overview of the potential impact of Michigan’s hazard upon public confidence in
government. Please refer to Appendix 9 for the analysis of this special EMAP topic, and Appendix 16 to see the
official descriptions of EMAP standards.

(5) Vulnerabilities to each hazard: This element is required within the state analysis and planning process, in two
forms. The first involves an assessment of the vulnerability of state assets (state-owned or operated facilities and
infrastructure). Appendix 8 in this MHMP document focuses upon this assessment, although some types of
information have been withheld from publicly accessible editions of this plan, where such information included details
that could be vulnerable to misuse. The second type of vulnerability assessment involved an assessment of the state’s
communities, which for ease of research and presentation has usually been presented at the level of Michigan’s 83
counties rather than its multi-layered array of smaller-scale district boundaries. Since most local hazard mitigation
plans are completed at the county level and Michigan’s network of local emergency management coordinators are also
predominantly county-level agencies, the use of this jurisdictional level for the assessment is consistent with these
organizational patterns and encourages further coordination between state and local planning processes.

Significant Historical Events

This component is required for both state and local plans, and not only provides sufficient detail to allow many local
jurisdictions to use this information within their own plans, but also tends to include various impact, intensity, and
location information. The descriptions were designed to be digitally searchable by county name, and are an important
part of the jurisdictional vulnerability assessment process. (Past damages and casualties provide evidence for current
vulnerabilities, unless changes and protective measures have been extensive enough to reduce such risks later on.)

Programs and Initiatives
These sections provide a useful guide for resources that are potentially available to address or mitigate vulnerabilities,
and are included within most chapters within the Michigan Hazard Analysis.

Hazard Mitigation Alternatives

These subsections provide important guiding steps to lead readers and analysts from the analysis of hazards into
proactive tasks to organize prevention and mitigation activities, including those presented within this 2019 MHMP
document. For each hazard or type of vulnerability described in the hazard analysis, there is often at least one hazard
mitigation idea that might be chosen as a feasible activity. Some of the ideas can be implemented by individual
residents and property owners, and others are suited for local or regional agencies to implement through their own
plans or those of the communities/regions they are a part of. For purposes of state-level planning, the emphasis must
be upon activities that are the closest match with hazard mitigation as officially defined by the federal government
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(“sustained action taken to reduce or eliminate long-term risk to people and their property from hazards”), and upon
activities that can be undertaken and encouraged by state-level agencies and its partners. Within this plan, there has
been an effort to de-emphasize preparedness activities, even though they are very important, so that the required
emphasis upon hazard mitigation, specifically, will not be distracted from.

Assessments in Local Hazard Mitigation Plans

These subsections include references to local hazard mitigation plans which have been reviewed by MSP/EMHSD
personnel, identifying the counties which had identified each hazard as one of their most significant. These
subsections document one of the ways in which local hazard mitigation plans have been considered within the state
hazard mitigation planning process, just as the state plan is designed to inform the local planning processes. These
subsections in the Michigan Hazard Analysis were a mere starting point, however, for a richer consideration of the
local plans’ contents. For more detailed summaries of the findings of local hazard mitigation plans, please refer
to Appendix 7.

Coordination with Local Hazard Mitigation Planning

To the extent practicable at this time, this plan has been developed in coordination with local hazard mitigation
planning efforts. The Michigan Hazard Analysis was informed by locally derived risk and vulnerability assessment
information, while it in turn provides a great deal of information that is used by local communities in their own hazard
mitigation planning (and also in preparedness, prevention, response, and educational public awareness activities). In
addition, many of this plan’s objectives were developed and selected after a consideration of not only the state’s
resources, authorities, and programs, but also (1) the identified local vulnerabilities to natural, technological, and
human-related hazards, (2) local project applications that have been received and processed by MSP/EMHSD and
MCCERCC (also handled by the same Hazard Mitigation Committee that oversees this plan), and (3) hazard
mitigation proposals that have been included in local plans reviewed by MSP/EMHSD staff. A comprehensive review
of all local plans was completed specifically for consideration and inclusion within this 2019 MHMP. The results of
that review are now included as a part of Appendix 13 and Appendix 7. Appendix 13 is greatly expanded from
the previous edition of this plan. Successful hazard mitigation project applications are described in Appendix 11.

Integration of Local Plan Data

Since this document is a state-level plan, it focuses primarily on issues and concerns of a statewide or regional nature
and most of its plan elements are necessarily broad in nature, scope and application. The State of Michigan
acknowledges the “home rule” principle that hazard vulnerabilities involving local communities, local hazard areas,
and local facilities primarily need to be addressed in local hazard mitigation plans—since it is the local level at which
zoning and building permits and land use planning takes place, and the local level at which local resources and
information regarding drains and roads and municipal elected officials exist. As a state plan, the MHMP necessarily
takes a more “global” approach than any of the local plans, by addressing hazards and vulnerabilities across the state,
which usually involves a level of agency that focuses upon coordination, guidance, leadership, encouragement,
funding, regulations, legislation, and state agency resources—although at the same time including a consideration of
local needs, priorities, information, and coordination. Especially since many local hazard mitigation projects are
funded through higher-level government programs such as the Hazard Mitigation Assistance Program. This 2019 plan
seeks a broader array of hazard mitigation ideas than has been achieved in previous plans. Since the same staff from
MSP/EMHSD that has provided ongoing assistance to local emergency management programs in the development of
their local plans involves the same personnel who have been most heavily involved in the update of this state plan.

The process of updating the MHMP included the consideration of all approved local mitigation plans and planning
draft materials on file with the MSP/EMHSD State Support Unit. Consideration was especially given to the following
types of information, for local jurisdictions:

e Information on vulnerable residential and commercial structures in the floodplains and other hazard areas,
where this was substantial enough to suggest a need for state assistance or awareness.
e Historical events and their associated loss estimates.
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e Land use trends and associated areas of concern where development may overlap with identified floodplains
and other hazard areas.

e Specific mitigation projects coinciding directly with state goals and objectives, or that exhibit concerns
serious enough to warrant consideration at the state or federal level.

Consideration has also been given in avoiding the description of local information that may be considered sensitive or
confidential, especially in light of homeland security efforts to prevent terrorism and similar criminal activities.

In addition to the direct contacts between local communities and state-level agencies that address various types of
hazards (i.e. MSP/EMHSD, MDEQ, MDNR, MDOT, etc.), the MCCERCC has been involved through regular
meetings and monitoring of the state planning and update process, and thereby connects MSP/EMHSD (as a network
hub) with many other state agencies. This is supplemented by the Michigan Silver Jackets, whose charter was
officially adopted in 2016, and provides regular coordination between partners at the state and federal government
level, as well as some additional agencies that include stakeholders at the level of Michigan’s regional and local
levels. This updated 2019 MHMP has been discussed with and reviewed by MCCERCC members, and was the
subject of concentrated effort by its Hazard Mitigation Committee. Its final draft version (the FEMA review copy)
went before the MCCERCC and its hazard mitigation committee in January-February 2019 and received official
support from the full MCCERCC in March 2019. Thus, the MCCERCC (which includes representatives of the local
emergency management programs and the public at-large) was involved in the drafting process and its member
agencies have provided extensive feedback during the updated process. Although the MCCERCC is officially
designated as an advisory body, the practical and organizational import of its review and approval of this updated plan
(at the same time that FEMA’s review takes place) enables a confident set of recommendations and endorsements of
the quality of this plan to be made to the Governor, to allow timely review and approval from that office. (Both the
FEMA and the state review processes lead into the official adoption of the finalized plan by the Governor, the last
requirement for full FEMA approval of this update.)

Public Involvement and Outreach Activities for the 2019 MHMP Update

This plan was developed in coordination with the MCCERCC—a visible state agency with its own web site and a
regular open meeting schedule that allows the attendance of any interested citizens. Various citizens have observed
the MCCERCC meetings over the years, and although some communication took place that allowed a discussion of
hazard mitigation, emergency management, and planning activities, there were no specific comments provided from
that source that needed to be reflected specifically in this plan update. Rather, such interactions involve the kind of
exchange that has been common in the numerous outreach and educational activities provided by MSP—the provision
of information, answering of questions, discussion of planning and mitigation options, provision of guidance and
materials, web links, and so on. Reactions to review drafts of the MHMP have been positive, especially regarding the
need to simplify and shorten the document, and have provided the impression that the document is very impressive for
citizens and professionals alike. (The Michigan Hazard Analysis also seems to be good enough that most persons,
including expert reviewers, have accepted each portion without suggestions about how to improve it. Nevertheless,
repeated review opportunities were provided, especially on the new Climate Trends chapter, to ensure that the
document is as high-quality and authoritative as possible. That chapter provided the primary exception, going through
many revisions over the course of at least two years prior to its eventual inclusion.) In 2014, MDNR staff had stated
that the Invasive Species chapter should be completely overhauled. Although this hazard was not one that was stated
by FEMA as being required, as a natural hazard that is significant to Michigan, efforts were nevertheless made to
make improvements in its chapter, to comply with that activity which had been identified within the 2014 MHMP. A
more systematic process to include more diverse government agency review at both the state and federal level was
utilized for the 2019 MHMP.

Interest in MSP training courses and conferences has been strong, and there is continued interest in having EMHSD
staff provide outreach to communities (at local meetings) and students (in college courses). Since the same staff
members who are involved in presenting hazard mitigation planning information at these outreach activities are also
the ones who are involved in the update of the MHMP (as well as the review of local plans, which have their own
associated public involvement requirements), the reactions and ideas of the public can partially be gauged by the ideas
generated during these events and activities. Instances of doubt, uncertainties, concerns, confusion, or questions could
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often be discussed personally with the plan editor through these meetings. In other cases, various officials and
representatives attended and anonymously relayed concerns or ideas that had been expressed by citizens who had
communicated with the jurisdictions or agencies that they oversee or represent. Through such discussions and
feedback, various amendments have been made to the text of the MHMP to help update the document to better reflect
these concerns, clarify content, and make the sometimes-technical aspects of the subject more accessible for these
constituents. As already described, relevant subject matter experts were sought out for involvement and input even if
they were not officially representing a specific partnering agency.

A pattern was noticed that feedback at the level of state planning was more heavily weighted toward the middle and
professional classes, while feedback at the level of local planning was more likely to include a broader array of
backgrounds and concerns in its citizens. This makes sense in terms of the greater awareness and direct impact that
the local governments often have upon the property and lives of the average citizen, and thus reinforces the need for
the state level plan to continue to coordinate with the processes involved in local plan development, and to consider
the public input obtained at the local level in terms of its relevance for state-level planning. Obtaining representative
citizen feedback is often a challenge for all planning processes—especially those that operate on a fairly specific
timeframe and deal with a sometimes-complex topic that can include sensitive information (e.g. pipeline locations)
that needs to be handled delicately or (as in the case of the state critical facilities list) kept somewhat confidential.
Therefore, in addition to the specific outreach and public involvement opportunities described in this plan,
MSP/EMHSD personnel have also tried to incorporate additional public concerns as reflected in discussion,
newspaper letters/editorials, broadcast media discussions, internet postings, political presentations, and so on.
EMHSD planning staff has, since 2012, included in its activities the perusal of compiled media reports that pertain to
the Michigan State Police and its activities. In early 2014, an additional compilation activity was added to
consideration, involving all identified media reports involving emergency management activities and conditions in
Michigan. These, plus weekly updates from the MDNR, are part of the ongoing information sources that are tapped to
learn about new events and programs. EMHSD staff also was directly involved in the development of some local
plans during the period since 2014, most significantly the first FEMA-approved hazard mitigation plan to cover
Monroe County, and gained more grassroots feedback during that process. It is as a result of that plan, for example,
that harmful algal blooms were added to the hazard analysis. On the opposite corner of the state, feedback and
information provided from Dickinson County caused abandoned mine subsidence risks to be elevated in priority
within this plan. Actual disasters and emergency events have provided an additional means of receiving feedback
from citizens and representative groups. Please refer to Appendix 6 for a list of the disasters and emergencies
declared at the state and federal level within Michigan. Numerous SEOC activations also involved key MSP/EMHSD
staff in additional events that did not involve official declarations.
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Michigan Hazard Mitigation Plan:
S. Hazard and Vulnerability Summary

Michigan’s Vulnerability to Hazards

Michigan is vulnerable to a wide range of natural, technological and human-related hazards. Although Michigan is
fortunate in that it is generally not susceptible to catastrophic disasters involving major earthquakes or hurricanes, it
nonetheless has its share of potentially severe and widespread disasters and emergencies. As a relatively heavily
populated state with thousands of inland lakes, hundreds of rivers and streams, over 3,200 miles of Great Lakes
shoreline, numerous major manufacturing centers, frequent wind and winter storms, and lying on the northern fringe
of the nation’s tornado belt, Michigan experiences major disasters and emergencies on a regular basis.

The attached 2019 Michigan Hazard Analysis describes the state’s vulnerability to about 20 different types of natural
hazards, ranging from tornadoes to earthquakes. Although Michigan can potentially be affected in some way by all of
these hazards, several of them cause a disproportionate number of disaster events and generally result in more
damages and impact upon Michigan communities. (The Michigan Hazard Analysis is a companion volume attached
to this plan. This chapter of the MHMP provides a summary of it.)

Since 1953, Michigan has experienced 39 events that resulted in the declaration of a major disaster or emergency by
the President (including one fire suppression event in 1999). Since 1977, Michigan has experienced 79 events that
resulted in one or more Governor’s declarations of disaster or emergency. The majority of those declarations, at both
levels, were granted for flooding, tornadoes, winter storms, or severe thunderstorms. These disasters or emergencies
resulted in hundreds of millions of dollars in damage and destruction and caused tremendous disruption to the affected
communities. Clearly, there is a need to focus hazard mitigation efforts on floods and winds, in particular.

Michigan’s hazards can also be thought of in seasonal terms that divide the year into two risk periods: a winter risk
season and a non-winter risk season. Although light snow sometimes falls during warmer months and other unusual
events do sometimes occur, many natural hazards are strongly associated with particular times of year, and should
encourage patterns of preparedness to occur on an annual cycle. The most damaging winter hazard has been ice
storms, and pandemic influenza the most lethal. Floods do occur throughout the year, but especially after major
snowpack thaws accompanied by heavy precipitation. The current annual pattern for Michigan’s seasonal hazards
appears to be the following:

March: Final month for the highest-risk period involving influenza epidemics or pandemics

April: Winter risk season (involving significant risk of extreme cold, snowstorms, blizzards, and
ice/sleet storms) ends in the Lower Peninsula

May: Winter risk season ends in the Upper Peninsula, non-winter risk season begins in the Lower

Peninsula (involving a significant risk of extreme heat events, severe thunderstorms,
lightning, hail, tornadoes, and wildfires)

Late May: Non-winter risk season begins in the Upper Peninsula

Early September: End of the non-winter risk season in the Upper Peninsula

Late September: Winter risk season begins in the Upper Peninsula, end of non-winter risk season in most of
the Lower Peninsula

Early October: End of non-winter risk season in the southernmost counties of the Lower Peninsula

October: Start of the highest-risk period for influenza epidemics or pandemics

Early November: Winter risk season begins in the Northern Lower Peninsula

Late November: Winter risk season begins in the Southern Lower Peninsula

Michigan, which contains three operating commercial nuclear power plants, has continued to develop and expand its
capabilities to respond to a nuclear accident. Although stringent steps are taken at each plant to ensure safe and
trouble-free power generation, accidents can occur. To combat that possibility, Michigan must continue to be a leader
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in nuclear safety to ensure that the state’s residents are adequately protected from the potentially harmful effects of an
accidental radioactive material release.

Unfortunately, Michigan has experienced major acts of terrorist-like criminal action. On May 18, 1927, a disgruntled
taxpayer set off a bomb in a schoolhouse in Bath, killing 45 persons (mostly children) and injuring 58 others. In 1992
and 1999, eco-terrorists committed arson attacks against Michigan State University research facilities. In 2009,
Michigan narrowly avoided having a major terrorist act occur, as an attempt to bomb a passenger airline over Detroit
did not succeed. As evidenced by the mounting history of criminal and terrorist events and plots—the bomb blasts at
the World Trade Center in 1993, Oklahoma City in 1995, the Summer Olympics in 1996, the Boston Marathon in
2013, and the New York Metro Area in 2016; the September 2001 terrorist strikes in New York City and Washington
D.C.; lethal shooting events at the University of Texas (1966), in a McDonald’s restaurant in San Diego (1984), at a
restaurant in Killeen, TX (1991), at Columbine High School (1999), along Washington D.C. highways in 2002, at Fort
Hood in Texas (2009), in the Century 16 cinema in Aurora, CO (2012), at Sandy Hook Elementary in Newtown, CT
(2012), in San Bernardino, CA (2015), a nightclub in Orlando, FL (2015), at a Congressional recreational baseball
game in Arlington, VA (2017), in the First Baptist Church in Sutherland Springs, Texas (2017), and at the Country
Music Festival in Las Vegas (2017); and attacks involving motor vehicles in Columbus, OH (2016), Charlottesville,
VA (2017), and New York City (2017)—constant vigilance is needed by all citizens to prevent and deter future events
of these types.

Finally, this document presents some of the actions that must be taken to mitigate the hazards outlined here (and fully
addressed within the Michigan Hazard Analysis). Hazard mitigation is officially defined by FEMA as “any action
taken before, during or after a disaster or emergency situation to permanently eliminate or reduce the long-term risk to
human life and property from natural, technological and human-related hazards.” Hazard mitigation actions,
especially if implemented in a coordinated, inter-governmental, inter-disciplinary manner, can effectively reduce the
damage, suffering, injury, and loss of life and property associated with these hazards. That, in turn, helps reduce
disaster response and recovery costs, saving untold millions of dollars in public and private disaster relief assistance.
In addition, hazard mitigation can greatly reduce the social, economic and political disruptions that disasters bring to
bear on Michigan communities. The old adage “an ounce of prevention is worth a pound of cure” is certainly true
when it comes to disasters.

It is for those reasons that the Michigan Hazard Analysis directly informs this Michigan Hazard Mitigation Plan, in
coordination with the Michigan Emergency Management Plan, the Michigan Citizen-Community Emergency
Response and Coordinating Council, the Emergency Management Accreditation Program (EMAP), FEMA’s Threat
and Hazard Identification and Risk Assessment process (THIRA), and other plans, groups, agencies, and processes,
including those undertaken by Michigan’s network of local emergency management coordinators and state agency
emergency coordinators. Continuing to promote and advance the art and science of hazard mitigation will help ensure
that Michigan’s citizens are protected, to the maximum extent possible, from the harmful impacts of future disasters.

Statewide Hazards and Regional Hazards

The most damaging hazards in Michigan, in terms of property and crop damage, currently appear to be floods, public
health emergencies, oil/gas pipeline accidents, major industrial fires/explosions, and severe winds. These top four
hazards included huge events within the past 20 years whose costs each topped $1 billion.

An initial ranking on the basis of estimated physical damages and known response/recovery costs during recent
decades, resulted in a list that was discussed and debated by MCCERCC. The list did not include cyber-attack and
several other hazards whose assessment is less straightforward. The list was revised, based on the discussion and
additional consideration of other types of impacts, but the following presents the initial consideration.

1. Flooding: statewide expected annual losses are now estimated at more than $100 million ($25.69 million had
previously been estimated in the 2014 Michigan Hazard Mitigation Plan, but federal disaster 4195 confirmed a higher
magnitude more in line with earlier MDEQ estimates, as that Metro-Detroit flood event was quite similar to federal
disaster 1346 during the previous decade).
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2. Fixed site hazardous materials incidents and/or industrial accidents: statewide expected annual losses of about
$57 million.

3. Oil/gas pipeline accidents: statewide expected annual losses of about $57 million.

4. Public health emergencies: immense human costs from pandemic illness, PBB, Flint water emergency, etc. are
estimated to average in the tens of millions each year.

5. Severe winds: statewide expected annual losses of about $25.4 million.

6. Tornadoes: statewide expected annual losses of about $19.6 million.

7. Hail: statewide expected annual losses of about $16.6 million.

8. Ice/sleet storms: statewide expected annual losses of about $11 million.

9. Drought: statewide expected annual losses of about $8.4 million.

10. Snowstorms: statewide expected annual losses of about $3.3 million.

11. Hazardous materials transport: statewide expected annual losses of about $3 million.

12. Wildfires: statewide expected annual losses of about $1.1 million.

13-16. Invasive species, infrastructure failures, major structural fires, major transportation accidents:
statewide expected annual losses of at least $1 million (although some of these costs are difficult to estimate).

17. Geomagnetic storms: statewide expected annual losses of up to about $1 million.

18. Lightning: statewide expected annual losses of about $966,000.

19. Extreme cold: statewide expected annual losses of about $300,000.

20. Land subsidence: statewide expected annual losses of about $200,000, but recent events have involved
technological, urban infrastructure breakdowns as a cause, such as broken water mains that cause road collapses,
which are expected to increase in frequency and severity. In addition, Michigan’s most recent flood disaster revealed
a previously unseen vulnerability to mudslides within the Western Upper Peninsula, which hadn’t yet been factored
into this initial estimate.

The statewide expected annual loss from earthquakes, shoreline hazards, impacting celestial objects, and scrap
tire fires are each estimated to be less than $100,000 (although extremely rare catastrophic asteroid strikes are a
possibility that has here been downplayed in favor of smaller and likelier impacts expected within normal human time-
frames). Hazards such as extreme heat and fog do not have direct property damage normally associated with them,
even though freezing fog occasionally causes treacherously icy road conditions.

Michigan’s position as a national and international manufacturing and business center means that the state will remain
vulnerable to hazardous material incidents and other technological hazards, even though efforts must persist to
minimize the damage caused by these events. For summaries of all declared state and federal disaster and
emergency declarations in Michigan, please refer to Appendix 6. See Appendix 7 for a summary of
vulnerabilities described in local-level analyses.

There have also been 12 drought-related agricultural disaster declarations in Michigan between 2012 and 2018.

These further considerations are included in the following Hazard Analysis Summary Table that has been updated
from the one that first appeared in the 2014 Michigan Hazard Mitigation Plan.
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Hazard Analysis Summary Table
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Hail 191 0| 02 $18.2 million |+ 1 2 2 1 1 Some
Lightning 14| 08| 53 $0.8 million |= 1 1 2 2 2 Some
Ice and sleet storms 16| 02| 0S5 $11.4 million [+ 1 2 3 3 11 Some
Snowstorms 360 0.1 0.1 $1.9 million |+ 1 1 2 2 1 Many
Severe winds 395| 1.7 | 12.6 $51.3 million |+ 1 2 3 3 11 Many
[Tornadoes 18| 3.6 | 49.6 $17.2 million |+ 2 2 3 3 2 Many
Extreme heat 11| 04 | 41.0 None reported |= 2 0 2 2 |0 Some
Extreme cold 351 1.0 94 $6.4 million |= 2 2 3 3 11 Some
Fog 4| 01 0.1 None reported |+ 1 0 1 1 |0 None
Flooding 48| 04| 0.3 $106.6 million |+ 1 2 3 3 2 Some
Shoreline hazards 2| 14 0.4 < $0.1 million |+ 1 2 3 2 1 Some
Dam failures >1>0.1 [>0.1 $0.3 million |+ 1 2 3 2 |2 Some
Drought 3 0 0 > $7.0 million |? 0 0 3 1 2 Few
(Wildfires >1| >0 0.2 $1.0 million |+ 1 2 3 2 3 Some
Invasive species <1| <1| >1 > $1.0 million |? 1 2 3 1 3 None
Earthquakes <1 >0| >0 < $1 million |+ 2 2 2 2 |2 Few
Subsidence >1<01 ] <1 $0.2 million |+ 2 2 2 2 |1 Few
Celestial impacts (impacting object) <1 0| >0 < $0.1 million |+ 1 1 1 1 1 None
Celestial impacts (space weather) <1 0 0 < $1.0 million |+ 1 1 2 2 |1 None
Structural and industrial fires (major) >1| >1| >1 $57.0 million |- 2 2 2 1 2 Few
Scrap tire fires <1 0 0 < $1.0 million |= 0 1 2 1 2 Few
Hazardous materials incident (fixed site) >1| >1| >7 $4.0 million |+ 2 2 2 2 2 Some
Nuclear power plant <1 0| >0 < $0.1 million |+ 1 1 2 2 |2 Few
Hazardous materials (transportation) >1| >1| >1 > $3.0 million |+ 2 2 2 2 |2 Some
Oil & gas pipelines >1| >1| >1 $57.0 million [+ 1 2 2 2 2 Few
Oil & gas wells <1| <1]| <1 < $1.0 million |+ 1 1 1 1 |1 Few
Infrastructure failures >1| <1| <1 > $1.0 million |+ 2 1 3 3 12 Some
Energy emergencies <1 0 0 None reported |+ 1 0 2 2 11 None
[Transportation accidents (major) >1| >3 | >18 > $1.0 million |+ 2 1 2 1 1 Few
Catastrophic incidents <1 >0| >0 Outside of MI |= 1 1 2 2 |2 Few
Civil disturbances <1| <1| >1 < $1.0 million |= 2 2 2 1 |1 Few
Nuclear attack <1| >1| >1 > $1.0 million |- 2 2 2 2 |2 Many
Public health emergencies <1[>10 [>100 None reported |- 2 0 2 2 11 Few
[Terrorism and similar activities <1| >1| >1 > $1.0 million |= 2 2 2 2 |2 Some
Cyber-attack Many| <1 | <1 Undetermined |? 1 1 2 2 |1 Some

“Average annual” numbers are medium-term estimates only. Medium-term means that most estimates were based upon decades’
worth of data, to predict future decades’ risk. Some entries merely say less than (<) or greater than (>) some value.

Development trend effects use the following symbols to estimate the effects from Michigan’s recent land use trends (which still
mainly involve a net shift toward constructing suburban, exurban, and rural detached homes for persons moving out of denser
areas).

“+” means increasing risks, means few net effects, means decreasing risks, “?”means trends are unclear

Risk Ratings are based upon the estimated severity of average annual impacts (medium-term), as follows:

“0” means negligible: The risks as currently known are not likely to cause any emergency-level event.

“1”” means minor: There is a known although infrequent chance for impacts of moderate or purely local severity.

“2” means significant: A regular pattern of moderate effects, or an infrequent chance of severe impacts.

“3” means major: A regular pattern or high risk of major impacts, of statewide significance.

“Frequency as a top local hazard” refers to the number of local plans listing this as one of their top hazards. Categories include
“Many,” “Some,” “Few,” and “None.” Note that because FEMA requires the analysis of natural hazards, but not technological and
human-related hazards, local plans are inclined to favor the listing of natural hazards.

Some figures round down to zero (e.g. less than 1 death in the period of over 20 years), and have been expressed as “>0" to
distinguish them from a true zero.

“w__s [T3R2]
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The preceding table is an effort to “compare apples with oranges” by presenting estimated annual impacts from each
type of hazard (although some hazards are too new or unclear to have a precise set of impacts accurately estimated in
such a clear-cut manner). The table is still limited by a need for additional information, since some hazards have little
or no event history within Michigan, and could benefit from the insights, research, and analysis of additional subject-
matter experts. Detailed chapters are found in the Michigan Hazard Analysis, but since it is important to provide an
overall summary of the findings of that analysis, the following table attempts to do so, adjusting the previous listings
to include the full array of likely economic, environmental, energy, communication, casualty, and quality-of-life
impacts that threaten to arise, in addition to the damage and emergency response costs previously estimated.

Summary of Michigan’s Estimated Hazard Rankings
Note: Many hazard assessments are based upon a limited historical analysis and therefore their estimated
rankings should be treated merely as rough estimates.

Type of Hazard Priority Reason
Floods Top Many damaging incidents: urban, riverine, and coastal; disruptive
Public health emergencies Top Major incidents involving water quality, PBB (1973), pandemic potential
Oil and gas pipeline incidents Top Billion-dollar Kalamazoo River event (2010), related concerns
Major fires or industrial incidents Top Dearborn plant explosion (1999), potential casualties and disruption
Invasive species Top Potential Asian Carp and agribusiness impacts, Emerald Ash Borer damage
Severe winds Top Regularly occurring incidents with serious damages, widespread impacts
Tornadoes Top Potential for extreme damage and massive casualties, though uncommon
Infrastructure failures Top Potential impacts and disruption from major blackouts, though uncommon
Extreme heat Top Potential for widespread human impacts, burden upon infrastructure
Cyber-attack * Potential economic, infrastructure, disruptive effects; global source of risk
Catastrophic incidents * Recent hurricane impacts and other potential national emergencies; supply risks
Nuclear attack * Potential for terrorist device; potential from geopolitical strife
Terrorism and similar incidents * Recent U.S. incidents, 2012 sniper, 2009 airline incident, 1927 Bath School event
Hazardous materials incident High Many events of local concern occur frequently; potential for serious events
(site)
Hazardous materials High Many events of local concern occur frequently; potential for serious events
transportation
Ice storms High Michigan’s most damaging winter hazard; infrastructure/transportation

breakdowns

Major transportation accidents High A pattern of major interstate crashes, 1987 plane crash near Detroit
Hail High Strong events, although uncommon, have been as costly as tornadoes
Wildfires High Long wildfire history; some large-scale emergency events, potential casualties
Extreme Cold High Causes human casualties, infrastructure failures, and some other disruptions
Drought High Huge historical impacts might again be felt; agriculture’s importance in Michigan
Dam failures High Severe potential impacts upon selected locations; costly environmental risks
Great Lakes shoreline hazards High High lake levels, harmful algal blooms, casualties from dangerous currents
Lightning High More casualties than many hazards, but trickier to mitigate; needs awareness
Subsidence * Imminent need to assess Western U.P. risks; an increase in urban subsidence
Space weather * A strong geomagnetic storm could cause widespread infrastructure failures
Civil disturbances * Recent U.S. incidents, multiple historical events within Michigan
Energy emergencies * Currently an interagency priority, but closer to preparedness than mitigation
Snowstorms Medium | Annual events in each part of Michigan, transportation risks; limited damages
Scrap tire fires Medium | Multiple past events, but tire quantities have been greatly reduced in recent years
Earthquakes Medium | Unclear risks in Western U.P. subsidence zones; potential infrastructure loss
Nuclear power plant accidents Medium | Events are rare, most are not severe, few facility locations, extensive preparedness
Oil and gas well accidents Medium | Disaster events are rare; usually limited to one site or small area
Celestial impacts Medium | Catastrophic impacts are very rare; shorter-term risks tend to be limited
Fog Medium | Problematic for transportation; the worst direct impacts involve freezing fog

* The hazards marked with an asterisk are especially difficult to assess, but have been placed to divide the sets of top-
priority hazards from the high and medium-impact ones.
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Every hazard in the list is considered significant, having the potential to result in at least a local emergency situation
or to cause human casualties. These rankings are primarily based upon the state’s actual history of property damage,
crop losses, human casualties, economic and environmental impacts, and secondarily upon theoretical estimates of
risks and vulnerabilities involving hazards that do not have a clear history of occurrences to extrapolate from. Some
potentially catastrophic events were prioritized here using more than just a consideration of their worst-case
destructive potential. This table instead seeks to balance each hazard’s short- and medium-term likelihood, as
currently understood, with their corresponding level of expected impacts within these limited time-frames. Although
climate trends have been described in an entirely new chapter in this document, the topic has not yet been ranked
here. It can be conceived in terms of its influence upon the hazards that have been ranked. State rankings differ from
national/global ones. In addition, some attention has been given to the way in which vulnerabilities and priorities can
vary throughout different parts of the state. The following table summarizes some of this data (for natural hazards) at
the level of the four general geographic divisions defined and described in this document’s State Profile (Chapter 1).

Quantitative Summary by Region
Source: NCEI Storm Events online database* (1996-2017)
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Geographic Division=> Upper Peninsula Northern Lower Peninsula

Hail 2.2 0 0 $3,302,677 1.3 0]>0 $2,012,844
Lightning 01| 0.1 0.2 $24,600 010313 $49,337
[ce and sleet storms 0.2 0 0 $14,063 0.1 0 0 $83,205
Snowstorms 88| 0.1 | 0.1 $70,900 3.7 0 0 $1,243,754
Severe winds 30/ 0.1 0.1 $1,064,335 19] 02| 2.6 $4,647,190
[Tornadoes 0.1 0 0 $351,568 01|>0] 0.2 $348,474
Extreme heat >0 0 0 $0 >0 0 0 $0
Extreme cold 14| >0 0 $0 0.1 0 0 $3,492,242
Fog 0.2 0 0 $0 >0 0 0 $0
Flooding 08| >0 0 $2,374,256 0.3 0 0 $2,591,244
Shoreline hazards 1.1| 0.5 0 $9,469 >0] 02| >0 $0
[Drought* >0 0 0 $0 >0 0 0 $0
[Wildfires >0 0] 0.2 $849,201 >0 0 0 $109,689
*NOTE: This data source is not comprehensive for drought impacts. Refer instead to the Drought chapter in MHA.

Geographic Division=> Southern Lower Peninsula Metropolitan Detroit
Hail 2.6 0| 0.2 $11,752,581 6.5 0 0 $1,173,300
Lightning 02| 02| 2.1 $293,770 1.1 03] 1.6 $457,788
lce and sleet storms 0.2 0] >0 $2,948,718 02| >0 0.2 $8,366,709
Snowstorms 3.2 0] >0 $535,555 2.3 0| 0.3 $88,314
Severe winds 63| 08| 7.7 $3,145,786 | 15.8| 0.5 | 2.2 $14,230,488
[Tornadoes 03] 02| 2.6 $9,332,874 03| >0 4.6 $7,101,064
Extreme heat 0.2 0| 31 $0 0.6 04 [38.3 $0
Extreme cold 02| 01| 57 $1,389,866 07| 0.8 | 3.7 $283,598
Fog >0 >0] >0 $0 0.1 0 0 $0
Flooding 07| 0.3 04 $11,782,215 1.7 >0 0 $90,584,306
Shoreline hazards 08| 0.8 04 $938 0 0 0 $0
[Drought* >0 0 0 $0 0.1 0 0 $7,031,360
[Wildfires >0 0 0 $0 >0 0 0 $938

“Average annual” numbers are medium-term estimates only. Medium-term means that most estimates were based
upon decades’ worth of data, to predict future decades’ risk. Some figures round down to zero (e.g. less than 1 death
in the period of over 20 years), and have been expressed as “> 0” to distinguish them from a true zero.
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Local Hazard Loss Estimation Tables

A series of tables had analyzed natural hazards within the Michigan Hazard Analysis. These tables covered all 83
Michigan counties, for each natural hazard with records available in the National Climatic Data Center online
database, now known as the National Center for Environmental Information. These summary tables had provided a
more valuable and accessible method of estimating average losses for each hazard type than had been included in the
original editions of the Michigan Hazard Mitigation Plan. Previous editions of the MHMP had included efforts to
take some of that data and “smooth it” to better represent the risks to all of Michigan’s counties, since the initial data
had not included enough records to accurately represent all the risks when broken down to a local level. With the
agreement of a FEMA plan reviewer, these tables in the Michigan Hazard Analysis do indeed serve as an effective
replacement for a much longer set of tables that were being updated in previous editions of MHMP. The tables
effectively assess the vulnerability of local jurisdictions at the county level (at which most local hazard mitigation
plans are maintained), in terms of past impacts and casualties. However, some additional assessment is worthwhile
here, rather than leaving those tables to “explain themselves.” Some counties would be expected to have higher
measured impacts, purely by chance, but the key is to assess whether some areas of Michigan are more vulnerable
because of their location or some identifiable source of risk. For example, Oakland County experienced more hail
than adjacent Livingston County, but which county is more vulnerable to hail? Only long-term figures would show
this, rather than just a couple of decades. When the rare severe hailstorm finally struck the area, Oakland County had
a thousand times more damage than adjacent counties, including its more urban neighbor, Wayne County. Were these
impacts purely by chance? Since severe hail comes from strong thunderstorms and the incidence of such
thunderstorms is similar for those counties around Oakland, the answer appears to be “Yes, these damages were in
Oakland County instead of its neighbors purely by chance, rather than because of a special vulnerability of that
county.” Therefore, the important thing is to identify the large number of severe thunderstorms seen in all those
counties, and to treat Oakland as an example of what is likely to eventually happen to all counties in that area—rare
events with severe hail damage—and to plan to protect the entire area as a whole.

In this sense, the assessment of local vulnerabilities must be statistical in a broader sense, and informed by known
meteorological theory as well as the limited-term data that is available. The table on the previous page is one way to
“smooth” the impact of rare events across the many counties where such events could have occurred, but did not
necessarily occur within the recent data we’re using. The “Quantitative Summary by Region” table shows that the
historical impacts data, accumulating for more than 20 years now, predict over $1 million in hail damage per year in
the 5-county Metro area as a whole. The average impacts for the rest of the Southern Lower Peninsula are about 10
times as much, but that also covers a much larger geographic area. This is why maps have also been included within
the analysis, such as those showing tornado frequencies in each county. Severe summer weather risks are similar to
the tornado frequencies maps, since so much of the damage during the summer weather risk season is connected with
Severe Thunderstorms. An area of higher vulnerability can be identified from southwestern Berrien County,
stretching diagonally up through Saginaw Bay, and all areas to the southeast of that line. Vulnerabilities exist
throughout the state, but that region includes both (1) a higher risk of severe convective weather events, and (2) the
most dense urban areas, so that any particular location being impacted is more likely to have some sort of built
structure and human occupants located within it. This type of vulnerability assessment can be seen for each type of
natural hazard for which a history of impact damages is available. Some natural hazards, such as earthquakes and fog,
have caused very few documented damages in Michigan. The overall state priorities for its hazards can therefore be
compared in this way with the local assessments included within the Michigan Hazard Analysis. For additional
information on local jurisdictional vulnerabilities, see Appendix 7, 8, and 13 (vulnerability assessments from local
plans, and additional information about the state’s assessments of vulnerabilities, and project ideas from local plans).

Although general findings for the state and its regions have been summarized in these handy tables (earlier in this
chapter), a few points within the tables are worth noting. The largest damage amounts are seen in the categories of
Metro Detroit floods, Metro Detroit winds, Southern Lower Peninsula floods, and Southern Lower Peninsula Hail.
more detailed breakdown of risks by county (as well as an assessment of the impacts upon state owned/operated
facilities), Appendix 7 and Appendix 8 show additional details. For an assessment of emergency impacts upon
public confidence in governance, please refer to Appendix 9.
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When it comes to the comparative vulnerability of Michigan’s counties, the following table presents a ranking of
counties by each of the hazards that was able to be quantitatively assessed in the Hazard Analysis. (However, the
table only shows counties that had an estimated expected annual damage amount of at least $1 million from that
corresponding hazard. This reduces the distraction that less-serious hazards might otherwise cause within the
assessment.) As explained previously, many weather impacts these counties should also be considered indicative of
vulnerabilities in similar, nearby counties.

County Flood Severe Wind Tornado Hail Impacts Ice/Sleet Drought
Ranking Impacts Impacts Impacts Storm Impacts Impacts

1 Wayne Wayne Wayne Kalamazoo Oakland Wayne

2 Oakland Kent Monroe Marquette Macomb

3 Macomb Oakland Eaton Van Buren

4 Ottawa Ottawa Macomb Ogemaw

5 Gogebic Macomb Oakland

6 Allegan Muskegon

7 Washtenaw

8 Calhoun

9 Genesee

10 Livingston

11 Saginaw

12 St. Clair

13 Leelanau

14 Montcalm

15 Lenawee

16 Monroe

No Michigan Counties had annual expected losses of more than $1 million from lightning, snowstorms, wildfires,
extreme temperatures, fog, shoreline hazards, dam failures, earthquakes, subsidence, or celestial impacts. Please note
that technological hazards have not been considered in these comparisons, due to insufficient data.

When comparing individual county risks (from natural hazards only, defined in terms of annual historic damages)

against each other, the following rankings result:

1. Wayne Flooding $52,684,868 18. Ottawa Flooding $2,356,708
2. Oakland Flooding $18,902,700 19. Muskegon Severe Winds $2,326,856
3. Macomb Flooding $18.,863,977 20. Washtenaw Severe Winds  $2,090,236
4. Wayne Drought $7,032,150 21. Calhoun Severe Winds $1,953,672
5. Kalamazoo Hail $6,098,046 22. Genesee Severe Winds $1,683,590
6. Oakland Ice/Sleet Storms $5,037,457 23. Ogemaw Hail $1,528,321
7. Wayne Severe Winds $4,677,317 24, Livingston Severe Winds $1,514,397
8. Kent Severe Winds $4,660,112 25. Saginaw Severe Winds $1,493,535
9. Wayne Tornadoes $4,277,893 26. St. Clair Severe Winds $1,486,409
10. Oakland Severe Winds $3,031,607 27. Macomb Tornadoes $1,444,170
11. Marquette Hail $3,030,716 28. Oakland Hail $1,172,541
12. Ottawa Severe Winds $2,955,566 29. Gogebic Flooding $1,135,130
13. Macomb Severe Winds $2.,918,530 30. Leelanau Severe Winds $1,132,129
14. Monroe Tornadoes $2,822,378 31. Montcalm Severe Winds $1,190,777
15. Macomb Ice/Sleet Storms $2.687,453 32. Lenawee Severe Winds $1,094,296
16. Van Buren Hail $2,377,804 33. Allegan Flooding $1,055,526
17. Eaton Tornadoes $2,371,336 34. Monroe Severe Winds $1,038,461

Although these rankings may appear to be clear-cut, keep in mind that they do not include a consideration of human
casualties, local resources (for example, although more snow falls in the Upper Peninsula, it causes less damage
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there), and other considerations beyond property damage reports. They are also based upon little more than 20 years
of data. It is always appropriate for these statistics to be reviewed by multiple agencies, including the involved
local emergency management programs, if they are given consideration for use in prioritizing hazard
mitigation activities. (In addition, certain types of hazards are more susceptible to available mitigation options, and
therefore any prioritization in a hazard mitigation plan should not be based exclusively upon the extent of perceived
property risk. Some types of hazard mitigation projects are likely to be far more effective than others, and might
produce a greater benefit as a result than a less-effective project aimed toward the worst-risk areas.) For additional
information about local hazard assessments, NCEI damage records, and cross-county comparisons, please refer to
Appendix 7.

State Facilities Assessment

This plan’s assessment of (1) state owned and operated critical facilities located in identified hazard areas, and (2)
potential dollar-loss estimates for those facilities (where appropriate) for significant natural hazards can be found in
Appendix 8. However, because of the potential for misuse of data about Michigan’s critical facilities, copies of this
plan that are available for general distribution do not include the specific details about the location and type of those
facilities.
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Michigan Hazard Mitigation Plan:
6. Overview of Hazard Mitigation Methods

Hazard Mitigation: Unlocking the Disaster Equation

Perhaps the best way to understand hazard mitigation is to first understand the nature of disasters themselves. The
basic equation for a disaster is simple: Hazard Forces x [Vulnerable (Persons + Structures)] = Disaster. Disasters
only occur because people, structures, or infrastructure are located in harm’s way, vulnerable to the impacts of
particular hazards.

The key to preventing or limiting a hazard’s impact is to unlock and separate the key components of this equation.
Controlling the hazard may be difficult or impossible (a tornado is a good example), but there are situations in which
vulnerability can be effectively reduced. (See strategy numbers 2 through 4 below for more information.) Modifying
the characteristics of people and structures is often easier and more effective in reducing or eliminating hazard
vulnerability because these elements are more closely under our control than the threatening hazards are. However,
since multiple fundamental freedoms are a vital part of American society, and there is a widespread appeal to living
near water, in the woods, on hillsides, and in other hazard-prone or at-risk areas preventing harm in a way that does
not impose too high a cost, while simultaneously respecting individual choice, property rights, and economic needs,
can be a complicated process.

In some cases, the best option is to seek merely to inform persons of known risks and historical events. In other cases,
persons and agencies may voluntary choose preventive actions, because of the benefits that result to their property,
safety, and quality of life. Some of these voluntary actions can be encouraged and subsidized by insurance and
government policies and resources. Additionally, since police and executive powers can authorize mandatory
evacuations, development regulations, and other restrictions only when there is a recognized need and benefit from
such applications of power, it is in everyone’s interest to keep such powers limited to rare and extreme events, by
protecting ourselves from foreseeable hazards such as floods and severe weather, so that these do not result in life-
threatening emergencies that cause roads, flooded areas, schools, churches, and community facilities to become
inaccessible or hazardous, as well as requiring expensive and sometimes intrusive (yet necessary) emergency response
and recovery efforts to try to protect and restore everything to its ordinary, preferred state.

The following are six basic hazard mitigation strategies that can reduce or prevent the harmful interaction between
hazards, people, and development that results in a disaster:

Strategy #1: Modification of the Hazard

The first strategy involves modification of the hazard itself—removing or eliminating the hazard, reducing its size or
amount, or controlling the forces it exerts. In the right circumstances, this strategy can be successful, but it is often
difficult to do. Examples of this strategy include stream widening or modification to improve water flow and prevent
floods, and slope planting to prevent erosion. These measures can be cost-effective, but their application is normally
limited and expensive, and therefore not always as effective as other strategies in reducing or eliminating damage on a
wide scale. In terms of “the disaster equation,” if a hazard forces can be reduced to zero, there will be no disaster.
Hazard mitigation of this type attempts to reduce the impact of a hazard as much as possible.

Strategy #2: Segregating the Hazard

Strategy number two, segregating the hazard, attempts to “keep the hazard away from people.” This is often
accomplished in flood-prone areas through the construction of structural protection measures such as dams, levees,
floodwalls, debris basins, and other public works projects designed to redirect the impacts of a flood away from
people and development. This strategy can be highly effective, but it can also be expensive and in some cases can
cause (or exacerbate) environmental problems. Also, history has shown that structural protection measures
constructed to protect one community can increase problems in other communities (e.g., levees that channel and
increase the velocity of floodwaters, causing severe flooding downstream). Limited budgets and structural
maintenance costs may make this strategy less feasible in some communities and situations.
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Strategy #3: Preventing or Limiting Development

The third strategy involves preventing or limiting development in locations where people and development would be
at risk. This approach is based on “keeping the people away from the hazard” and includes a variety of land use
planning and development regulation tools, such as comprehensive planning, zoning, floodplain management
ordinances, capital improvements planning, and disclosure laws, as well as the acquisition and relocation of hazard-
prone properties. This approach attempts to reduce or eliminate the vulnerability of persons and structures, through
wise and prudent land use and development decision-making. When properly applied, this strategy can be highly
effective in promoting safe, sustainable development. Hazards continue to exist, but if human vulnerability has been
sufficiently reduced, no disaster will result from the hazard.

Strategy #4: Altering Design or Construction

The fourth strategy involves alteration of the design or construction of development to make it less vulnerable to
disaster damage. This strategy can be thought of as “inferacting with the hazard,” and allows the hazards to interact
with human systems that have been designed and planned to withstand potentially destructive impacts. Examples of
this strategy include elevating structures, employing wet and dry flood-proofing to improve flood damage resistance,
managing vegetation buffer zones in urban/wildland interface areas, using wind bracing to improve structural wind
resistance, and insulating water and sewer lines to prevent freezing damage. This strategy allows development in
hazard prone areas, but requires that the development meet stringent disaster-resistant performance criteria. In many
situations, this approach is an economically welcome method of reducing community hazard vulnerability. History
has shown that the two goals are not mutually exclusive. When careful and prudent development decisions are made
that take into account the reduction of hazard vulnerabilities, the result is safe and sustainable community
development. Safe rooms should be widely considered, to protect residents at home, workers at work, and visitors at
special events.

Strategy #5: System Capacity, Redundancy, and Back-Up Features

Like the previous strategy, this focuses upon mechanical, design, and construction elements, but of some important
system (e.g. critical infrastructure) rather than just for a specific structure. The design of structures should include
back-up power options for vital operations, and infrastructure should be able to accommodate the full extremes of
weather, drainage patterns, temperatures, and so on. Capacity should not be presumed to be a statically defined
concept that has never changed, but should take into account current trends toward increasing precipitation and heavy-
rain events. Critical facilities should have a reliable source of back-up power. Road and power systems should, if
possible, provide enough redundancies to allow the system to effectively handle the occasional breakdown in some of
its components.

Strategy #6: Early Warning and Public Education (overlaps with emergency management preparedness/response)

This strategy seeks to ensure that the public is aware of the hazards it faces, and that proper warning and
communication systems and practices are in place to save lives and protect property. This strategy should be applied
in all communities, as it is typically the last line of defense against serious disaster related injury or loss of life.

Hazard Mitigation: Corrective and Preventive
An alternative way to think of hazard mitigation strategies is to consider the following two broad categories:

e CORRECTIVE MITIGATION - correcting past practices that had increased hazard vulnerability; and
e PREVENTIVE MITIGATION - preventing future problems from occurring in the first place through public
education, wise decision-making, and disaster-resistant building and development practices.

The Corrective form of hazard mitigation can be expensive, resource intensive, time consuming, and sometimes only
marginally effective. Structural protection measures, hazard modification, and large-scale retrofitting fall under this
category. Attempting to go back and fix something that is problematic is almost always more difficult than doing it
right the first time. However, when dealing with hazard-prone property (i.e., structures in a floodway, floodplain, or
other hazard area), it is often necessary to go back and try to correct the problem in order to protect the affected
community and individual property owners from future harm.
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The Preventive form of hazard mitigation is desirable because it seeks to prevent future problems from occurring in
the first place. Wise land use planning and building design, small-scale retrofitting, and early warning and public
education fall under this category. When it comes to reducing community hazard vulnerability, the old adage “an
ounce of prevention is worth a pound of cure” certainly makes sense. (Or, with hazard mitigation, perhaps it is more
appropriate to say “an ounce of mitigation is worth a pound of recovery!”) Doing it right the first time is almost
always preferable to going back and trying to correct recurring problems at a later date. Preventive mitigation is
generally easier to implement than corrective mitigation because the administrative mechanisms that guide the land
development process—planning and plan review, zoning, capital improvements programming, building codes and
standards, etc.—are available to every local community and only require adoption and consistent application to be
highly effective in reducing or eliminating hazard vulnerability.

This plan addresses both types of hazard mitigation—an ideal hazard mitigation program will involve both types being
applied in appropriate amounts, in appropriate places, in a coordinated fashion. However, particular emphasis is
placed on the preventive form of hazard mitigation, since this approach is generally more flexible and cost-
effective and can significantly reduce or eliminate future hazard vulnerability. The preventive form of hazard
mitigation can help ensure that, at the very least, the state and local governments do not contribute to the increasing
severity of the problem through unwise decision-making. The corrective form of hazard mitigation measures, on the
other hand, are emphasized for areas that suffer recurring or particularly severe disaster damages and impacts or that
offer clear hazard mitigation opportunities that can be addressed with existing resources.

Hazard Mitigation: Creating Safe, Sustainable Communities

To create and maintain safe, sustainable communities, both preventive and corrective forms of hazard mitigation
must occur at the state and local levels. An example of the preventive form of hazard mitigation at the local level
would be a policy requiring that all future development occur in such a way as to avoid or reduce, to the extent
possible, community exposure and vulnerability to hazards. That would seek to prevent the scope and magnitude of
hazard impacts from increasing. The corrective form of hazard mitigation therefore could be applied in those areas
that already have a high degree of exposure and vulnerability to certain hazards and therefore suffer severe and/or
repetitive damage as a result. Such actions would correct current problems that had been caused by unwise and/or
outdated land development patterns.

Because disasters can be particularly devastating for private businesses and industry, creating and maintaining safe,
sustainable communities makes “business sense” as well—statistics from the National Fire Protection Association
(NFPA) show that 40% of organizations that suffer a major disaster of any kind go out of business within one year. A
University of Minnesota study found that 93% of all businesses that lost their data centers for 10 days or more went
out of business—50% filing for bankruptcy almost immediately. A follow up study by Datapro Research found that
43% of the businesses in the University of Minnesota study never reopened, and an additional 29% went under within
two years. Creating and maintaining safe, sustainable communities through the implementation of mitigation
measures at the state and local government levels is certainly in the best interests of private business and industry.

As stated previously, this plan addresses both types of hazard mitigation but emphasizes the preventive form as a more
efficient and effective way to try to keep the scope and magnitude of future problems in check.

Hazard Mitigation Plans Identify and Create Implementable Hazard Mitigation Opportunities

It must be emphasized that the hazard mitigation measures identified in this plan and in counterpart local plans are, in
reality, hazard mitigation opportunities. Identification of a possible hazard mitigation measure does not necessarily
mean that it can or even should be implemented. Implementation (and the desirability) of a hazard mitigation measure
is highly dependent on a number of factors—environmental, social, economic and political. Just because a measure
may reduce or eliminate the effects of a hazard does not necessarily mean that it should be implemented. There may
be extenuating factors or circumstances that could or should preclude its implementation. Those decisions will be
made in the local and state political arenas and in the land use and land development decision-making processes.
Typically, hazard mitigation measures will be implemented if they are able to balance environmental, social,
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economic and political factors, and are cost-effective. It does not make sense to implement a measure that will not be
supported by state and/or local officials and the citizenry, or that cannot be economically justified.

Accomplishing everything proposed in this plan will be a very tall order and will take years. Nevertheless, it is
important to the future of this state that these issues be addressed, at least to some degree. Our nation, our state, our
local communities and the insurance industry cannot continue to respond to and pay for increasingly large disasters.
Proper application of hazard mitigation measures and strategies, coupled with wise land use and land development
decision-making, can help our communities become more safe and sustainable, and our future as disaster-free as
possible.

For a more detailed description of hazard mitigation ideas, resources, and capabilities, please refer to
Appendix 10.

Note: It should be emphasized that the focus and intent of this plan is not to encourage wholesale limits on
development or in any way to usurp the authority or scope of local land use and land development decision-making.
Land use decisions in Michigan, by and large, have been made by local officials based on local priorities and
conditions. What this plan seeks to promote is safe, sustainable development and communities by integrating hazard
mitigation considerations into everyday governmental and private sector business practices and processes. This in
turn will help reduce injuries and loss of life, property and environmental damage, and adverse economic, social, and
service impacts caused by natural, technological, and human-related hazards.
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Michigan Hazard Mitigation Plan:
7. Hazard Mitigation Accomplishments and Progress

Since the 2014 plan, 64 plans or plan updates have been completed and approved by FEMA. These include 57 county
plans, plus 7 independent, community-level or university plans. An approved tribal organization was in several plans.

The totals in the following multi-page table represent 424 separate grants. Three-hundred-eighty-one (381) of the
projects are complete and the totals included in the table are based actual project costs. Forty-three (43) of the grants
are awarded but not yet complete as of January 2019. For these grants, projected totals were used based on grant
application budgets. For grants that benefited multiple counties, the project totals were evenly distributed to the
counties they benefitted. A total of 26 grants yielded statewide benefits, and those are totaled under the category of
“Statewide” within the table. The project grant totals provided here are from grants awarded to the State of Michigan
from the Federal Emergency Management Agency (FEMA). The grants were awarded from four separate FEMA
grant programs, which are collectively known as Hazard Mitigation Assistance (HMA). The grant programs within
HMA are the Hazard Mitigation Grant Program (HMGP), the Flood Mitigation Assistance (FMA) program, the Pre-
Disaster Mitigation (PDM) program, and the Repetitive Flood Claims (RFC) program. The RFC program no longer
exists as an independent grant, but is part of FMA. All grants, other than totaled in the “Statewide” category, were
passed through from the State of Michigan to local units of government, tribes, or state agencies.

MITIGATION PROJECT FUNDS MADE AVAILABLE SINCE 1994, BY COUNTY (as of Jan. 2019)

FEDERAL
COUNTY PROJECT TOTAL SHARE
Alcona $358,662 $224,581
Alger $49,557 $36,624
Allegan $10,804,718 $8,086,954
Alpena $627,210 $411,669
Antrim $469,887 $303,039
Arenac $303,139 $195,100
Baraga $112,668 $81,852
Barry $343,076 $256,124
Bay $3,244,737 $2,578,999
Benzie $126,290 $88,712
Berrien $28,632 $21,195
Calhoun $104,456 $78,125
Cass $121,116 $89,136
Charlevoix $469,308 $329,002
Cheboygan $64,010 $47,672
Chippewa $624,143 $468,413
Clare $2,263,973 $1,698,846
Clinton $873,506 $655,184
Crawford $62,637 $46,056
Delta $62,133 $46,056
Dickinson $117,006 $87,359
Eaton $405,623 $289,208
Emmet $179,684 $83,983
Genesee $5,720,039 $4,302,903
Gladwin $63,379 $48,401
Gogebic $713,348 $407,771
Grand Traverse $1,888,630 $1,413,973
Gratiot $493,944 $339,986
Hillsdale $55,407 $26,634
Houghton $760,708 $560,694
Huron $663,392 $430,966
Ingham $1,792,709 $1,321,132
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Tonia $425,028 $324,100
Tosco $218,075 $115,912
Iron $243,791 $174,340
Isabella $1,568,077 $1,170,544
Jackson $163,044 $103,431
Kalamazoo $218,304 $161,926
Kalkaska $22,375 $16,781
Kent $7,310,511 $5,269,782
Keweenaw $184,618 $138,097
Lake $134,767 $100,000
Lapeer $1,055,993 $791,726
Leelanau $44.350 $30,656
Lenawee $202,855 $137,220
Livingston $674,605 $459,067
Luce $57,491 $43.424
Mackinac $494 272 $333,142
Macomb $2,838,700 $1,695,652
Manistee $22,375 $16,781
Marquette $2,166,234 $1,334,220
Mason $631,906 $471,604
Mecosta $123,094 $123,094
Menominee $49,557 $36,624
Midland $1,704,215 $1,440,576
Missaukee $22,375 $16,781
Monroe $6,258,169 $4,755,396
Montcalm $12,727 $12,727
Montmorency $60,670 $44,581
Muskegon $1,781,097 $1,335,703
Newaygo $329,868 $245,302
Oakland $4,594,043 $3,101,583
Oceana $106,827 $80,000
Ogemaw $294,056 $217,639
Ontonagon $98,777 $73,977
Osceola $40,668 $32,727
Oscoda $60,670 $44,581
Otsego $62,776 $46,156
Ottawa $4,371,821 $3,117,035
Presque Isle $809,416 $604,715
Roscommon $858,368 $644,643
Saginaw $4,167,642 $2,736,640
Sanilac $729,896 $458,251
Schoolcraft $49,557 $36,624
Shiawassee $179,175 $134,113
St. Clair $1,286,974 $953,557
St. Joseph $327,175 $245,381
Statewide $4,571,418 $3,739,893
Tuscola $4,138,550 $2,680,040
Van Buren $636,393 $416,935
Washtenaw $5,899,496 $4,335,841
Wayne $19,036,463 $13,298.426
Wexford $868,806 $651,605
State of Michigan Totals: $116,176,040 $83,605,905

For a summary of projects funded through Hazard Mitigation Assistance in the past, please refer to Appendix
11. For a list of hazard mitigation objectives previously appearing in past editions of the Michigan Hazard
Mitigation Plan, please refer to Appendix 12.

52
Chapter 7: Hazard Mitigation Accomplishments and Progress



Michigan Hazard Mitigation Plan:
8. Hazard Mitigation Alternatives, Criteria, and Selection

Hazard Mitigation Alternatives

The identification of risks and vulnerabilities should lead planners and officials to consider various hazard mitigation
alternatives that might be applied to improve the safety and security of residents, property, the environment, the
economy, and quality of life. A hazard mitigation alternative is not the same as a project or specific action that will
definitely be implemented. Rather, an alternative is one of a potential set of actions or strategies that will be evaluated
and compared with each other (as well as with the maintenance of the status quo, sometimes called a “do nothing”
alternative, which can be handy for considering the costs and benefits of a project). An evaluation process should
involve more than one agency, take into consideration feedback from the public, legal limitations, economic
constraints, and so on. The eventual result would be the identification of one or more specific actions that can (and
should) be undertaken to improve conditions for all or part of the planning area. Chapter 6 had provided an overview
of various general types of hazard mitigation actions. This chapter involves an extensive consideration of numerous
alternatives for each significant hazard that can affect Michigan. Chapter 9 in this plan will then present the array of
carefully selected hazard mitigation objectives, which have received multi-agency approval for their appropriateness
and feasibility, cost-effectiveness, legal defensibility, and so on. But such a list of specific objectives stems from a
consideration of a wide variety of mitigation alternatives, both general and specific in nature.

In this current chapter, an array of hazard mitigation alternatives is presented. Some of these alternatives (such as
zoning decisions) are more appropriate for local implementation, and the state’s role would be to try to promote the
consideration of these hazard mitigation strategies in local hazard mitigation plans. Other alternatives (such as
legislation) are more appropriate for implementation by state government. Some alternatives may involve the
participation of multiple actors at different levels (local, state, and federal; public, private, and non-profit). An
example of such a hazard mitigation idea could be an improvement in a local community’s drainage infrastructure that
obtains federal grant funds (administered by a state agency) and makes use of matching funds from a local community
foundation, while providing benefits to downstream areas in the watershed region as well. These types of very
specific projects usually stem from hazard the mitigation actions found in local hazard mitigation plans, which are
usually produced in coordination with state and federal agencies (the Michigan State Police Emergency Management
and Homeland Security Division, and the Federal Emergency Management Agency).

An extensive list of alternatives had appeared within the Michigan Hazard Analysis, and is presented again in the first
part of Appendix 13. The list was considered here by planners and stakeholders at the state level, but is also intended
for consideration by planners and emergency managers in regional and local jurisdictions.

Hazard mitigation is often presented as if it is something entirely distinct from “preparedness, response, and
recovery,” (known together as four phases of emergency management, but later amended to be described as five
mission areas, in which preparedness was replaced with prevention and protection). However, there are not always
clear limits or distinctions between other activities that are designed to save lives and protect property. The federal
definition of hazard mitigation includes the concept of seeking a “permanent” solution that reduces vulnerability, but
shorter-term solutions can also be worthwhile. All “mission areas” and “phases” of emergency management
ultimately share the same goals of protecting life and property, community quality of life, and so on. Many of the
hazard mitigation strategies listed in state guidance documents (and local plans) have included preparedness activities,
and it has been widely recognized that many hazard mitigation activities can occur most easily during a period of
recovery from a disaster (for example, while rebuilding a community’s structures to a higher standard). However, the
many strategies listed in Appendix 13 were refined from broader lists previously published, and have tried to
emphasize the kinds of activities that are closer to how FEMA has defined hazard mitigation, and thus to have a better
chance of gaining FEMA grant eligibility for at least some project ideas. Additional activities may potentially help to
save lives and protect communities and important agencies, beyond the lists here representing the ideas that are closer
to “pure” hazard mitigation actions. But not all ideas must fall within the official definition of hazard mitigation. The
key accomplishment is that at least some strategies are clearly recognized by FEMA as hazard mitigation. That is, a
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“pure” hazard mitigation strategy is an effort to prevent hazard impacts, or to take advance, proactive steps toward the
long-term reduction of the impacts of hazards on a community. Some of these may take place during the response or
recovery phases of a disaster, and many will be implemented before an event occurs. (Another event may begin as
soon as an earlier disaster ends, and therefore anything that gets done is always potentially in advance of some future
hazard event). It has been emphasized by FEMA that the narrower, more specific view of hazard mitigation should
receive emphasis (but not exclusive emphasis) so that this plan receives their approval and thus meets requirements
for HMA project grant eligibility.

The extensive list of hazard mitigation alternatives is available for general consideration, and has been organized by
hazard types, following their order of appearance within the Michigan Hazard Analysis. Some hazards that are
relatively new to this type of planning do not yet have a clearly established set of hazard mitigation strategies, but it is
anticipated that this list will be refined in the future. Please refer to Appendix 13 for lists of hazard mitigation
ideas.

State Hazard Mitigation Goals and Objectives
The State of Michigan’s four hazard mitigation goals are:

GOAL 1: Promote Life Safety
Minimize disaster-related injuries and loss of life through public education, hazard analysis, and early warning.

GOAL 2: Reduce Property Damage
Incorporate hazard mitigation considerations into land use planning, resource management, land development
processes, and disaster-resistant structures.

GOAL 3: Build Alliances
Forge partnerships with other public safety agencies and organizations to enhance and improve the safety and
wellbeing of all Michigan communities.

GOAL 4: Provide Leadership
Provide leadership, direction, coordination, guidance, and advocacy for hazard mitigation in Michigan.

Under each goal is a set of hazard mitigation objectives. A full list of these objectives appears, with explanatory
descriptions, within Chapter 9 of this plan.

The hazard mitigation goals and objectives listed in this plan were developed by the MHMCC and MCCERCC and
the MSP/EMHSD staff after extensive hazards research, consultations with stakeholders, and years of experience in
dealing with a wide variety of disasters and emergencies. The goals and objectives were developed from practical and
philosophical considerations, which include but are not limited to the following:

e The desire to minimize hazard-related deaths and injuries as much as possible.

e The desire to minimize hazard-related property and environmental damage as much as possible.

e The desire to minimize the number of disasters that occur in Michigan, and their associated response and
recovery costs, as much as possible.

e The desire to minimize negative hazard-related social and economic impacts.

e The desire to enhance and maximize coordination between local, state and federal agencies and applicable
nongovernmental organizations in identifying problems, opportunities, and solutions, and to coordinate
resources to implement the identified solutions.

e The desire to make hazard mitigation a part of the daily business practices of all Michigan governmental
agencies and nongovernmental organizations, to the extent possible.
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e The desire to keep hazard mitigation “on the front burner” of current issues, concerns, and priorities by
institutionalizing it within comprehensive planning and land development processes at the local and state
levels.

e The desire to make hazard mitigation an important part of the daily lives of all Michigan citizens by
increasing their awareness of their hazard vulnerability, their willingness to undertake appropriate hazard
mitigation measures for their homes and businesses, and their support for community and statewide hazard
mitigation activities.

Development of Statewide Goals

With these and other relevant factors in mind, the MHMCC and the MSP/EMHSD began to develop a core set of
hazard mitigation goals and objectives that reflected these practical and philosophical values as early as late 1998.
Numerous work sessions were held during that period to develop and ultimately refine the plan goals which have
served Michigan well since that time, even as numerous objectives within each goal have been changed and replaced.
That original work had been carried out primarily through the MHMCC operating committee structure. Advice and
assistance from numerous supporting agencies and organizations had been solicited during the development of the
goals and have been open to input from the whole community ever since the first edition of this plan received official
publication and gubernatorial adoption back in 2005.

After the federal Disaster Mitigation Act of 2000 and the subsequent development of regulations further interpreting
that Act, these goals have been regularly revisited to ensure that they continue to be appropriate to address Michigan’s
wide array of hazards. More specific planning “Objectives” are placed under each of the main goals. Since many
specific hazard mitigation actions must be implemented at a local level, this state plan emphasizes higher-level
coordination and funding administration issues that cannot be covered in local plans. This newest edition in 2019 has
made an effort for these objectives to be more heavily based upon the findings of the Michigan Hazard Analysis.

These goals include both the reduction of future hazard-related damage and negative impacts, through preventive
mitigation, and the correction of existing problems (corrective mitigation) that may contribute to an increase in the
number or severity of hazards and their resultant damage and impacts. One significant revision has been proposed and
accepted for this 2019 update, in which the original phrase “land use planning/management” within Goal 2 has been
amended to clarify and broaden the concept. Michigan’s current goals are:

MICHIGAN’S STATEWIDE HAZARD MITIGATION GOALS

1. Promote Life Safety: Minimize disaster-related injuries and loss of life through public education, hazard
analysis, and early warning.

2. Reduce Property Damage: Incorporate hazard mitigation considerations into land use planning, resource
management, land development processes, and disaster-resistant structures.

3. Build Alliances: Forge partnerships with other public safety agencies and organizations to enhance and improve
the safety and wellbeing of all Michigan communities.

4. Provide Leadership: Provide leadership, direction, coordination, guidance, and advocacy for hazard mitigation in
Michigan.

Development of Objectives

In support of these four statewide goals, a number of specific objectives have been identified related to each goal.
Those objectives, and guidelines for the implementation of each, are listed in Chapter 9. The list of objectives has
been far more subject to change and reconsideration than the general goals—changing and evolving with each new
edition of this plan to better meet the current problems, concerns, and issues facing the State of Michigan, its local
governments, private industry, residents, and other stakeholders.

Review of Goals and Objectives for 2019 Plan Revision

For the 2019 MHMP revision, the goals and objectives were thoroughly reviewed by the MCCERCC, MSP/EMHSD,
and relevant stakeholders (i.e., state and federal agency subject matter experts and nongovernmental organizations).
As a result of that process, the four goals remain essentially unchanged, but extensive changes were made to the

55
Chapter 8: Hazard Mitigation Alternatives, Criteria, and Selection




objectives. Many objectives were reprioritized, amended as required, and “retired” (removed) if they were deemed
either to have been adequately addressed or unfeasible within current and projected political and budgetary
environments. These determinations were based on current and anticipated conditions in Michigan regarding hazard
risks and vulnerabilities, state and local governmental budgeting, and stated priorities of the new gubernatorial
administration regarding governmental structure, functions, and standards. In accordance with the requirements of the
Emergency Management Accreditation Program (EMAP) accreditation process (in which the State of Michigan has
participated since 2011), some objectives address technological and human-related hazards (including homeland
security), in addition to those natural hazard objectives that are expected and required by FEMA as part of the federal
DMA 2000 plan approval process.

Consideration of Hazard Mitigation Ideas from Local Plans and Previous Disaster Reports

This 2019 MHMP includes an enriched consideration of two additional sources of important information: (1) Local
hazard mitigation plans (or draft materials) from Michigan’s 83 counties, plus selected additional local communities,
universities, and Native American organizations, and (2) Post-disaster hazard mitigation strategies that had been
developed after federally declared disasters. Information from these sources is presented within appendices. Hazard
mitigation project information from local plans has been summarized as part of Appendix 13. Information
from hazard mitigation strategies from recent federal disasters is found in Appendix 14. Additionally, for
Michigan’s Executive Actions involving Flood Mitigation, please refer to Appendix 15.

Selection and Prioritization of 2019 MHMP Objectives
The objectives presented in this updated 2019 edition of the Michigan Hazard Mitigation Plan were selected and
prioritized according to the following criteria:

e Objectives have been added to the 2019 plan in order to better reflect activities that are actually being
implemented by Michigan agencies, but which may not have been represented in previous editions.

e Activities considered to be very high priority by Michigan’s agencies and active partners, by the Michigan
Hazard Analysis, or within local hazard mitigation plans, were compared and prioritized according to their
perceived balance of risks and expected benefits.

e Objectives listed in the 2014 MHMP were assessed to see (1) whether sufficient progress had been made to
enable the objective to be removed from, or assigned a lower priority in, the updated list for 2019, or (2)
whether progress had stalled because of resource, coordination, political, technical, or other issues.

e Objectives were re-prioritized on the basis of their perceived match with the current and anticipated trajectory
of programs, administrative organization, funding, political support, or other aspects of the current operating
environment. Some objectives were re-phrased to better match the current operating environment.

e Strategies for which resources were currently available, or likely to be available soon, were prioritized over
objectives that required more resources than are likely to be available. The scope of some objectives has been
adjusted so that there is a better match with the resources currently available.

e Objectives had their priority adjusted to reflect the degree of match between the involved tasks and the
agencies available to implement them. The prioritization process favored objectives that seemed better-
matched for Michigan’s agencies and their active partners.

The following chapter includes additional detail that was considered appropriate for the specific objectives that were
actually selected as a result of these initial prioritization considerations, such as the current implementation and
funding capability of each lead agency and its main partners, estimated project cost-effectiveness, and other aspects of
feasibility. This kind of additional information is presented in the notes that each of the objectives provided within
the full list appearing in Chapter 9.
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Michigan Hazard Mitigation Plan:
9. Action Plan for 2019-2024

Hazard Mitigation Opportunities, Recommendations, and Implementation

Overview and General Guiding Principles

The mitigation opportunities and recommendations listed (in the form of objectives) in the goals tables that follow are
just that—opportunities and recommendations. Listing an objective does not necessarily mean that it definitely will
be implemented. It merely means that the objective could, and probably should, be implemented because the basic
principles behind the activity (or activities) associated with the objective are sound and will result in a reduction or
elimination of damage, impact and suffering caused by natural, technological or human-related hazards. In the case of
many high-priority objectives, however, implementation is already ongoing. This plan seeks to make more hazard
mitigation actions an ongoing reality in Michigan’s local communities, state agencies, and the private sector. The
opportunities and recommendations contained in the goals tables that follow are designed to make a real difference in
the lives of Michigan’s citizens by reducing or eliminating the dangers and costs associated with disasters.

Political, social and fiscal realities must be understood and taken into consideration when implementing hazard
mitigation activities. Even the best ideas and opportunities, if not crafted within the parameters of existing system
constraints, may be considered impractical or unfeasible from the start. Some of the recommendations listed may be
very difficult to achieve in the near future because it may have one or more significant constraints working against it.
Nonetheless, those recommendations have been included in the plan because the principles behind the
recommendation are strong and they at least warrant future consideration.

In developing mitigation recommendations and implementation strategies for the hazards addressed in this plan, the
following general guiding principles have been included:

Non-structural measures should be considered along with structural measures.

Voluntary measures have been emphasized over mandatory measures.

Education-based compliance and cooperation has been emphasized over legislated mandates.

The least expensive alternative has, in general, been emphasized over more expensive alternatives.

Furthermore, the following additional principles will govern the development and implementation of flood hazard
mitigation recommendations:

e NFIP-participating communities will have priority over non-participating communities.

e Communities and sites suffering repetitive losses will have greater emphasis.

e Flood mitigation projects will tend to be implemented in the following order of priority:
L. Acquisition and relocation of flood-prone structures.

Elevation of flood-prone structures.

Stormwater management/improvement projects.

Drainage projects (culverts, channels, retention ponds, detention ponds, etc.).

Wet and dry flood proofing of structures.

Structural measures (floodwalls, dikes, jetties, etc.).

ATl

Funding Sources for the Implementation of Hazard Mitigation Projects

For each mitigation opportunity or recommendation listed in the following tables, potential funding sources have been
identified. For the most part, those sources include the federal Emergency Management Performance Grant (EMPG),
and state, local and private funding, and the Hazard Mitigation Assistance program—an umbrella grant program that
includes the Hazard Mitigation Grant Program (HMGP), the Flood Mitigation Assistance Program (FMAP), and the
Pre-Disaster Mitigation Program (PDMP). A few items still refer to the Homeland Security Grant Program (HSGP),
where still considered potentially relevant. Those are the primary funding mechanisms currently used to implement
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hazard mitigation projects in Michigan (and most other states). It should be noted that Michigan does not yet have a
state mitigation fund, although the establishment of such a fund is a recommended measure under Goal 4 of the
Mitigation Opportunities, Recommendations, and Implementation Section that follows (see Objective 4.5 later in this
chapter). The state does have a Disaster and Emergency Contingency Fund (DECF) as a result of amendments to P.A.
390, which requires the legislature to annually appropriate sufficient funds to maintain the fund at a level between
$2.5 million and $10 million. This marks a substantial improvement over previous years, although the fund is not
oriented specifically toward hazard mitigation.

Sources of pre-disaster funding include the federal grants available under PDMP and FMAP. One identified need had
been for Michigan to compile specific information from local plans in order to better solicit specific hazard mitigation
projects within the sometimes-tight timeframes under which applications must be submitted. This need has finally
been met for this updated plan, as seen in the second part of Appendix 13.

The main source of post-disaster hazard mitigation funding is the HMGP. However, there have been numerous cases
over the past decade in which Michigan has attempted to gain federal disaster declarations, but in which these
attempts have resulted in disappointment, and a lack of additional HMGP funds. Some of the successful Michigan
requests have been relatively modest in the amount of funds made available, and in some cases, the limited amount of
post-disaster funds has meant that they only served a limited portion of the state, rather than a representative selection
of communities, statewide. (The fairest distribution in such cases has often been considered as one that favors the
area specifically impacted by the disaster.)

A desirable future work activity for the MCCERCC Hazard Mitigation Committee could involve the identification of
specific protocols for creating public/private partnerships and accessing private-sector funding for hazard mitigation
purposes. It is unlikely that large amounts of private sector funding will be identified for general hazard mitigation
use, but such funding would likely be targeted to specific projects, even if they may turn out to be one-time-only
projects and circumstances. Nonetheless, private sector funding can, in many instances, be obtained and is a valuable
supplemental funding source for project implementation in the right circumstances.

It is often possible to successfully fund hazard mitigation projects using other sources of federal funding targeted
primarily for other purposes. This typically involves “multi-objective” projects that include, either purposely or
coincidentally, hazard mitigation elements. For example, a riverfront parkland acquisition project also includes the
added benefit of preventing unwanted development in the floodplain, thereby effectively mitigating potential flooding
problems. These types of projects are possible and desirable, but they often are more difficult to implement because
more individuals and agencies are involved and the benefits of hazard mitigation might not be the primary objective.
However, under the right circumstances, they can work to the benefit of all involved parties.

Recognizing that fact, this plan includes guidance within Appendix 10, which can provide a “roadmap” to the many
governmental and private sector funding programs and mechanisms currently in place that can be used to assist in
implementing hazard mitigation projects and initiatives of a multi-objective nature. It points the way to more detailed
information sources available to anyone via the Internet, such as the Federal Assistance Listing, state agency web sites
that describe funding programs, and private philanthropic organization web sites. This information can be used either
to help implement projects at the local level, or to identify potential funding sources for mitigation projects of regional
or statewide application. Actual Michigan projects subsidized with federal funds are listed in Appendix 11.

Project Funding Criteria

Pursuant to Executive Order 2007-18, the MCCERCC is responsible for reviewing, prioritizing and selecting all
projects for funding under the HMGP, FMAP and PDMP. The MSP/EMHSD and MCCERCC have established
specific review criteria and a multi-step review process for carrying out that responsibility.

The review process in each case begins with the MCCERCC Hazard Mitigation Committee, which is responsible
along with the MSP/EMHSD staff for screening of solicited applications and potential applicants. For each of the
grant programs, the MCCERCC Hazard Mitigation Committee reviews the applications received (project and
planning) to ensure applicant, work and cost eligibility and to categorize the project type. For major events involving
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a large number of project applications, the MCCERCC Hazard Mitigation Committee has convened a State Selection
Panel that consists of committee members, selected MSP/EMHSD staff, and state agency representatives with
expertise in the particular type of disaster that occurred. The size of the State Selection Panel is left to the discretion
of the Hazard Mitigation Committee chair, but typically consists of 7-10 individuals. The State Selection Panel
reviews and evaluates each eligible application received (project and planning) and then prioritizes the applications
using a numerical scoring system (from 1 to 5) based on the following criteria:

The project demonstrates sound hazard mitigation techniques.

The project is listed in the applicable local hazard mitigation plan.

The project supports the Michigan Hazard Mitigation Plan.

The project meets the required eligibility criteria.

The project is suitable for funding under the Hazard Mitigation Assistance (HMA) programs, rather than other
funding programs.

The project is consistent with the MCCERCC approved strategy for the federally declared disaster (if
applicable).

The project completely or substantially solves the problem.

The project provides a permanent or long-term solution.

The project is likely to be cost-effective based on physical damages prevented.

The project will not create negative environmental effects.

The project is consistent with other projects, initiatives, and state agency priorities.

Communities with the highest risk.

Communities with the greatest number of repetitive-loss properties.

Communities with the greatest number of NFIP-insured structures.

Communities with the most intense development pressures.

Communities with the largest increases in population and/or physical development.

Communities that have the ability to successfully implement hazard mitigation projects within the required
timeframes.

e Communities that have expressed interest in hazard mitigation activities.

The numerical scores for each project are added together and then divided by the number of voting members of the
State Selection Panel, thereby establishing an average score for the project. The projects are then ranked according to
their numerical score. (See Appendix 10 for a sample project scoring matrix and a further explanation of the
prioritization criteria used.)

Generally, the scored projects are then funded according to their ranking, up to the established federal funding limit,
after receiving full Council concurrence. However, in some cases the Council may establish special priority for
certain types of projects and those projects would then receive the highest funding consideration for that disaster. For
example, the Council may determine that acquisition or elevation of flood-prone structures is the highest priority for a
federally declared disaster and those types of projects would receive consideration over other types of projects for
HMGP funding. Any special funding priorities established would be set forth in the mitigation strategy developed
jointly with FEMA for that disaster.

For the nationally competitive PDMP, project applications are reviewed and prioritized for funding consideration by
the Council upon recommendation of the MSP/EMHSD mitigation staff. All PDMP applications are submitted
directly by applicants to FEMA via the federal E-Grants system. A prioritized project application listing is submitted
by the MSP/EMHSD to FEMA for federal review by national review committees established by FEMA. Once the
project applications enter that review process, there is no guarantee that the State’s highest priority applications will
actually be selected for funding under the PDMP. In some cases, lower priority projects may be selected because the
national review committee felt that the higher priority projects were not eligible due to technical problems with the
project or a lower benefit/cost ratio. Beyond any minimum amount that gets stated by FEMA as authorized for each
state, it is possible that no additional projects get selected for the State of Michigan, due to the competitive nature of
the programs.
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In the event that project applications received exceed available funding possibilities, the projects will be prioritized
and selected for funding consideration (e.g. on the basis of the highest benefit-cost ratio as determined by the
applicant and the MSP/EMHSD staff). Other prioritization and selection criteria may be instituted by the MCCERCC
Hazard Mitigation Committee based on current or anticipated local conditions or other relevant factors.

Assurances:

The State of Michigan will comply with all applicable federal statutes and regulations during the periods for which it
receives grant funding, in compliance with 44 CFR 13.11(c) and will amend its plan whenever necessary to reflect
changes in state or federal laws and statutes as required in 44 CFR 13.11(d).

At the time of application for FEMA mitigation grant funds, applicants sign FEMA Form 20-16 certifying that they
will comply with applicable standard assurances as follows: (FEMA Form 20-16A) Assurances for Non-Construction
Programs, (FEMA Form 20-16B) Assurances for Construction Programs, (FEMA Form 20-16C) Certifications
Regarding Lobbying; Debarment, Suspension, and other Responsibility Matters; and Drug-Free Workplace
Requirements, and (FEMA SF-LLL) Disclosure of Lobbying Activities.

At the time of grant award for FEMA mitigation grant funds, recipients sign a grant agreement officially certifying
that they will administer the grant in accordance with federal regulations including (but not limited to) Titles 2, 31,
and 44 of the Code of Federal Regulations, OMB Circulars, and applicable State laws and statutes.

HAZARD MITIGATION OPPORTUNITIES, RECOMMENDATIONS,
AND IMPLEMENTATION

Under the four planning goals, each objective is listed with one or more specific implementation methods, a priority
classification, targeted completion date, potential funding source(s) if needed, explanatory comments including
current “2019 status” description, any additional clarifying comments, and descriptions of benefit-cost considerations.

The current implementation status (“2019 status”) of each objective from the 2014 plan edition can be found in the
“Comments” section under each objective, including an explanation of any delays, implementation problems, or
amendments made to the objective in this 2019 plan.

Objectives from the previous plans that have been completed or removed from further consideration (due to non-
feasibility, consolidation or other reasons) have been transferred to the tables and listings within Appendix 12.

Benefit-cost review text (“BC Review”) is provided for every objective, to explain why a net benefit would be
expected if sufficient resources, staff time, interagency coordination, political priorities, etc. are sufficiently available
to allow the objective’s implementation.

The list of currently active, prioritized objectives for this 2019 plan is summarized in the corresponding table entitled
“Summary of Target Completion Dates for Plan Objectives,” at the very end of this chapter.

Notes for Goals and Objectives:
THE OBJECTIVES UNDER EACH GOAL ARE NOT LISTED IN ORDER OF PRIORITY.

Note on Committee Priorities: The MCCERCC Hazard Mitigation Committee re-assessed and re-prioritized these
plan objectives in early 2019. Priority rankings are as follows:

HIGH PRIORITY objectives are those slated for implementation during the next 2 years (by 2021), as resources and
circumstances allow.
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MEDIUM PRIORITY objectives are those slated for implementation during the next 5 years (by 2024), as resources
and circumstances allow.

LOW PRIORITY objectives are those slated for implementation over the next 10 years (by 2029), as resources and
circumstances allow. (Note: This ranking may also include projects that, because of their nature, will require a multi-
year, phased implementation approach. However, the one project from the 2014 plan which had that “Phased
Implementation” status has been amended and reclassified within this updated plan.)

The option of having selected high-priority objectives being given additional emphasis was discussed by the
MCCERCC Hazard Mitigation Committee. The possibility of having some objectives reclassified with a new “top
priority” status was left open as an available option while every 2014 objective plus several new ones were discussed
for inclusion, potential amendment, and re-prioritization in this plan. During that process, it was felt unnecessary to
add an additional category to add additional emphasis to some of the objectives. Therefore, at the moment, all
objectives do happen to be targeted for progress within the 5-year timeframe of this plan. In addition, discussion has
begun to have this plan updated on a shorter time-frame (e.g. for upcoming EMAP re-accreditation, and then every 4
years). However, in terms of the implementation schedule for these objectives (displayed in a table toward the end of
this chapter), a distinction was made between the HIGH (ongoing) classification and the HIGH classification, with the
former listed within the year 2020 for their “completion” schedule (rather than repeating them within each year’s
listings). MEDIUM objectives also had some finer classification adjustments in their implementation priority within
that table, although technically the three-category priority classifications were initially assigned and defined in terms
of a 2-year timeframe, 5-year timeframe, and longer timeframe. It was felt that the FEMA prioritization standards
would value the additional prioritization detail implicit within the “Summary of Target Completion Dates” table.

Funding Program Acronyms and Terms:
EMPG = Emergency Management Performance Grant
HMA = Hazard Mitigation Assistance
HMGP = Hazard Mitigation Grant Program
PDMP = Pre-Disaster Mitigation Program
FMAP = Flood Mitigation Assistance Program
CAP = Community Assistance Program
HSGP = Homeland Security Grant Program
CDBG = Community Development Block Grants
FEMA HMTAP = FEMA Hazard Mitigation Technical Assistance Program
RiskMAP = FEMA’s RiskMAP (Mapping, Assessment, Planning) Program
USDA = United States Department of Agriculture
State Funding = Funds appropriated by the Michigan Legislature from the State General Fund
Private Funding = Funds provided by a private sector entity for hazard mitigation purposes

Cost-effectiveness is described using a text description under the heading “BC REVIEW.” Formal techniques for the
review of benefits and costs (including qualitative techniques) is described in the FEMA “How To” guidance
document FEMA 386-5, “Using Benefit-Cost Review in Mitigation Planning,” dated May 2007. An important part of
the BC concept established by FEMA is that the total benefits of a project are to be compared with its total costs,
regardless of who receives these costs and benefits. Project costs are usually being considered with respect to the
justifiability of applying federal funds. Thus, although a specific project may involve a substantial federal subsidy,
the federal grant usually is not seeking a net benefit for its own budget, but rather is seeking an overall collective
benefit, in the form of reduced damages and costs for all who may be affected or at-risk (not just the government).

NOTE: All of these objectives have been considered satisfactory in terms of environmental soundness and technical
feasibility. Some comments include clarification or confirmation of how a particular objective can address a full array
of natural, technological, and human-related hazards (“multi-hazard” applicability), rather than just one specific type
of natural hazard.
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Goal 1

Promote Life Safety: Minimize disaster-related injuries and loss of life through public
education, hazard analysis, and early warning.

Objective 1.1: Increase public and private sector awareness of hazard related dangers, resiliency principles,

and mitigation solutions.

Implementation Method:

o State agencies will distribute information about hazard mitigation through training sessions, the internet,
professional networks, and other readily available means.

Committee Priority: HIGH (ongoing)

Completion Target: 2021

Funding: HMA

Comments: (2019 status) Originally connected with an HMGP project to develop educational materials targeted to

professional groups, for distribution on CD-ROM, this objective has evolved into a more general series of ongoing

outreach and educational activities. The continued development and update of guidance documents for wider

distribution through internet web sites, and the training offerings provided by state agencies and their partners, are the

forms of outreach that this objective has most frequently involved.

BC REVIEW: Many casualties occur only because people were unaware of the actual risks present in hazards such as

lightning, severe winds, industrial accidents, floods, hazardous materials incidents, public health emergencies, or

wildfires. By building awareness through the provision of instructional materials and partnerships with other agencies

(governmental, media, educational) at the local, state, and federal level, casualties are certainly prevented, for costs

that are far less than most other projects. For example, the web posting of a booklet involves negligible marginal

costs and therefore may pay off it its reading prevents even a single life from being lost. For example, the mere

awareness of actual risks from lightning for persons outdoors may save lives.

Objective 1.2: Encourage and promote multi-hazard emergency plans in all public and private institutions, to
include provisions for mitigating applicable hazards.

Implementation Method:

e Provide planning guidance, technical assistance, and continuous follow-up to applicable facilities, as required.
Committee Priority: HIGH (ongoing)

Completion Target: 2021

Funding: State Funding (General Fund), HMA, EMPG, etc.

Comments: (2019 status) Michigan schools are now required by 1999 PA 102 to plan for incidents of violence and
other hazardous situations. Virtually all state-owned facilities have an emergency plan in place that addresses a wide
range of hazards. Community and site planning for hazardous materials are ongoing activities and one of the main
missions of MCCERCC. Such plans are informed by the Michigan Hazard Analysis and Michigan Emergency
Management Plan, both of which are currently being updated. These are ongoing activities that will be continued and
supported by state staff. State agencies also provide training to many persons in these subjects. This objective
corresponds with recommendations within Disaster Strategies #4195, 4326, and 4381 (see Appendix 14).

BC REVIEW: Federal funding has been used for the development and maintenance of these plans, in accordance with
relevant regulations. Plan development is not evaluated for a cost-benefit ratio in the way that physical projects are
(although federal funding for physical hazard mitigation projects requires FEMA-approved state and local plans to be
in place, and the development of emergency response plans is an ongoing activity associated with the Emergency
Management Performance Grant at both the state and local level). In view of the enormous potential impacts of
hazards such as transportation accidents, terrorism, wildfires, and infrastructure failures, it clearly makes sense to have
coordinated planning efforts taking place throughout the state. Such plans also help to justify budgets and priorities
established for grant fund use. The planning process requires the involvement of multiple agencies and thus
encourages these other agencies to contribute their efforts and resources toward at least some of the goals, activities,
and projects identified by the plans. It has been reported by some local emergency management programs in
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Michigan that the benefits realized from multi-agency coordination, by themselves, were already considered to justify
the local planning efforts, even before the plan had been completed.

Objective 1.3: Promote local early warning systems and capability.

Implementation Method:

e Use information from local hazard mitigation plans to assess gaps in warning system coverage.

e Assist with funding warning systems and warning sirens in local jurisdictions, through the administration of
FEMA Hazard Mitigation Assistance grant funds.

Committee Priority: MEDIUM

Completion Target: 2024

Funding: HMA, EMPG, HSGP

Comments: (2019 status) Many sirens have been funded by EMHSD through the use of federal funds. At certain

times, the frequency of that activity would have qualified this action for high priority status, but the funds available

for this activity have been limited to a limited, discretionary portion of HMGP post-disaster funds. The State endorses

the nationally recognized Emergency Management Accreditation Program (EMAP) standards for early warning

systems and capability as part of its ongoing local emergency management and hazard mitigation planning efforts.

Federal mitigation grant funding will continue to be provided, where available and appropriate, for future early

warning capability enhancement projects, but this may only mean a small fraction of the mitigation funds available

after a declared disaster.

BC REVIEW: The great value of human life and health, and the relatively low cost by which many warning systems

can alert large numbers of persons about hazardous events and conditions, warrant continued emphasis as a very cost-

effective way of preventing casualties from all types of large-scale hazards. Michigan has been involved in the

administration of federal funds that have been directed toward warning systems, with local emergency management

programs themselves proposing the specific locations for sirens, and areas needing coverage by new warning systems.

Other types of warning systems, such as the provision of NOAA weather radios to facilities (including equipment that

had been specially adapted to serve the hearing-impaired), and the installation of radio relay towers, have also been

funded. This is done in accordance with FEMA benefit-cost standards, typically through the use of “5%” State

discretionary funds under HMA.

Objective 1.4: Promote the concept of “safe rooms” within homes, businesses, and local and state governmental

facilities to prevent and minimize injury and loss of life from tornadoes and severe winds.

Implementation Method:

e Work with the Michigan Committee on Severe Weather Awareness to promote safe rooms as a viable option for
severe storms protection.

e As circumstances allow, develop prototype “safe rooms” within public buildings to serve as demonstration
projects.

e Develop new (or enhance existing) safe space public information materials for mobile home residents.

e Make use of available grants to support qualifying safe room projects.

Committee Priority: MEDIUM

Completion Target: 2024

Funding: HMA, EMPG

Comments: (2019 status) A safe room demonstration project was funded at the Michigan State University Day Care

Center under HMGP for Federal Disaster 1346. (This project, which includes eight safe rooms, was completed during

2002.) FEMA provides detailed technical guidance in the form of publication FEMA P-361, which is available online

for reference. Bullet 1 described an ongoing effort. Bullet 2 is exemplified by a safe room demonstration project at

the Grand Traverse Band of Ottawa and Chippewa Indians Reservation in 2008, consisting of six safe rooms. Bullet 4

describes an ongoing effort.

BC REVIEW: Certain safe room projects have been shown to be cost-effective life-protective measures even when

calculations have been focused exclusively on severe wind events. Safe rooms are potentially useful for other types of

hazards for which sheltering may be useful, which might increase the cost-effectiveness of this strategy (e.g.

technological and human-related hazard events that may result in a need for “sheltering in place,” such as terrorism,

nuclear attack, nuclear power plant accidents, or hazardous materials incidents). Each proposed safe room is assessed
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on a case-by-case basis, using a FEMA-established quantitative assessment. (Additional safe room projects may be
privately implemented, without the use of grant funds, by business and residential owners who have independently
decided that the projects are useful.)

Objective 1.5: Support and utilize a system of real-time rainfall and river flow gauges throughout Michigan as

part of an overall flood warning system.

Implementation Method:

e Support a multi-agency system of stream gauges and inter-gauge interpolation for local, state, and federal users.

e Incorporate stream gauge system and data into State hazard analysis and resource protection activities.

e Encourage local and regional agencies to consider or make use of stream gauge data in their own activities.

e Maintain weather web site to display precipitation information so that agriculture and fire weather notice and
actions may be undertaken in a timely manner.

Committee Priority: HIGH (reclassified from MEDIUM)

Completion Target: 2021

Funding: Federal Funding (current effort led by U.S. Geological Survey); state/federal partnering agencies

Comments: (2019 status) Several state agencies supported a U.S. Geological Survey grant proposal to obtain funds for

inter-gauge interpolation of stream gauge data starting in 2013. A StreamStats system provides information to local,

regional, state, and federal agencies. Stream gauges are in place on many rivers throughout the state, but conditions

between the gauges must be interpolated, to make the gauges maximally effective. Beta versions of interpolated

stream monitoring have recently become active. This objective has therefore been upgraded to HIGH priority, in light

of these new advances. Many gauges that are already in place throughout Michigan as part of a real-time monitoring

system can be examined through the WaterWatch web site at http://waterwatch.usgs.gov).

BC REVIEW: Although an expansion of the gauge locations does seem to be cost-effective within floodplain areas

that contain development, the capacity to use computers to interpolate stream conditions between these gauges

similarly appears beneficial to provide extra information for many areas throughout the state, at a cost that is

ultimately lower than adding and maintaining additional gauges. Although originally designed for flood mitigation,

these gauges are also useful for other water-related hazards, such as the 2010 Enbridge pipeline break disaster, in

which a large amount of fuel was accidentally released into the Tallmadge Creek and Kalamazoo River. Immediate

access to water level measurements provided useful information for emergency responders, technicians, and

engineers.

Objective 1.6: Develop comprehensive hazard analyses and risk assessments, as part of a hazard mitigation
plan development process in all local emergency management program jurisdictions, to address all pertinent
natural, technological, and human-related hazards.

Implementation Method:

e The multi-year hazard analysis development process initiated in FY 2000 is primarily implemented by municipal
and county governments and their partnering agencies, making use of local grant agreements (annual work plans
for EMPG-funded emergency management programs), available planning grants, and dedicated hazard mitigation
planning staff in MSP/EMHSD.

e Create hazard area data sets using the locally compiled and reported hazard data.

e Overlay the hazard area data on the critical facilities inventory and relevant population data to identify and further
define and quantify risk and vulnerabilities.

Committee Priority: HIGH (Ongoing)

Completion Target: 2021

Funding: EMPG, HMA

Comments: (2019 status) Local emergency management program jurisdictions (and their partnering agencies) use

printed and digital (web-posted) guidance materials, plus state-agency input and training opportunities, to develop a

detailed hazard analysis as part of their local hazard mitigation plan development process. Local hazard data is, in

turn, compiled by the MSP/EMHSD over time, feeding into periodic updates of the Michigan Hazard Analysis and

Michigan Hazard Mitigation Plan. Some of this information is used at the state and local levels to develop and select

hazard mitigation projects and to make more informed hazard mitigation decisions (e.g. see Appendix 13 within this

document). This objective still describes ongoing activities for MSP/EMHSD and its network of local emergency
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management programs, funded through EMPG. It ties in with other assessment processes overseen by different
branches of government, such as the flood map updates, transportation plans, public health plans, and so on. This
objective corresponds with recommendations within Disaster Strategies #4195, 4326, and 4381 (see Appendix 14).
BC REVIEW: Federal funding has subsidized the development of local hazard analyses and mitigation plans in about
100 local Michigan EM programs. Since plans assist with quality hazard mitigation project selection, and the tens of
millions of dollars so far spent on hazard mitigation has been estimated to save as much as 6 times as much in long-
term reductions in emergency response costs, property damage, environmental impacts, loss of life, and
economic/business impacts, it has been deemed worthwhile to include the costs of planning as part of that calculation.

Objective 1.7: Update the Michigan Hazard Analysis to include the full array of natural, technological, and

human-related hazards.

Implementation Method:

e Expand the Michigan Hazard Analysis (EMHSD Pub. 103) by 2020, to update the full array of technological and
human-related hazards required under EMAP standards.

e Document will be reviewed by FEMA and EMAP personnel, to ensure that it complies with the current standards
rooted in the Disaster Mitigation Act of 2000, and the Emergency Management Accreditation Program.

Committee Priority: HIGH (Ongoing)

Completion Target: 2020

Funding: EMPG, HMA

Comments: This objective had previously appeared in the 2005 and 2008 editions of the Michigan Hazard Mitigation

Plan. It has been restored to this 2019 plan, to reflect the anticipated need for a Michigan Hazard Analysis document

to include updated technological and human-related hazard chapters to comply with the standards of the Emergency

Management Accreditation Program. The document will still provide a factual basis for the MHMP, MEMP, various

local hazard mitigation plans, and other processes, and if the Michigan Hazard Mitigation Plan is also updated earlier

than its required 2024 timeframe, then a 2020 update of the Michigan Hazard Analysis might be well-timed to be

integrated into full plan update if it occurs around the same time or not too long afterward.

BC REVIEW: This document is updated primarily with the staff time of existing department personnel, and is

therefore deemed cost-effective to support the various activities just described.
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Goal 2

Reduce Property Damage: Incorporate hazard mitigation considerations into land use
planning, resource management, land development processes, and disaster-resistant
structures.

Objective 2.1: Increase knowledge of urban/regional planners and emergency managers about sound land use

and development practices that can help reduce long-term hazard risks and vulnerabilities.

Implementation Method:

e Coordinate with accreditation organizations for undergraduate and graduate city, urban, and regional planning
programs at Michigan colleges and universities, to encourage integration of hazard mitigation principles and
practices into comprehensive planning courses, and the development of course, materials, and conference sessions
on the topic.

e Encourage the American Institute of Certified Planners (AICP) and the American Planning Association to include
questions pertaining to hazard mitigation on the exam for AICP certification.

Committee Priority: HIGH (Ongoing)
Completion Target: 2021
Funding: EMPG
Comments: (2019 status) A Hazard Mitigation / Comprehensive Plan Interface course is included in MSP/EMHSD
PEM training requirements, and the course is consistently offered as part of the MSP/EMHSD training curriculum. In
addition, hazard mitigation training sessions and presentations have been offered to planning and urban studies
students at Wayne State University, Michigan State University and the University of Michigan at various times since
2001. These sessions and presentations continue to be offered as requested. In recent years, awareness and outreach
has been greatest at Michigan State University, due primarily to the convenience of its location and the great overlap
between State government and university social networks. State agencies gave presentations at a 2017 “Resilience
Summit” conference of the Michigan Association of Planning, in 2018. A webinar on hazard mitigation was hosted
by the MSU Extension Region for the Saginaw Bay watershed, and posted online for additional viewing. Other
educational institutions and conferences are hereby encouraged to inquire about having a guest speaker from EMHSD
on the topics of hazard awareness, hazard vulnerabilities, and hazard mitigation activities. Additional presentations
have occurred at other professional conferences around the state. Information on the FEMA Mitigation Management
Series training courses has been included in recent MSP/EMHSD Training Catalogs. Planning guidance is provided
online and in MSP/EMHSD Publication 207a (Hazard Mitigation Planning Handbook). This document and the
Michigan Hazard Analysis have been widely distributed to the planning community and to other professional
disciplines involved in hazard mitigation and/or land use planning in Michigan. This objective corresponds with
recommendations within Disaster Strategies #4195, 4326, and 4381 (see Appendix 14).
BC REVIEW: The costs of guidance activities are being minimized through the use of internet resources, but there are
still many live conferences which involve invited speakers and direct social networking. The benefits of these
conferences is indicated by their continued occurrence and the sometimes substantial registration fees that are
willingly paid by attendees and their organizations. Guidance documents can be readily accessed from federal and
state agency web sites, and their use is encouraged during correspondence, courses, and presentations at already-
established conferences. Since these conferences are already held periodically, costs are not great to simply add or fill
one of the sessions with a speaker on the subject. The publication of articles and letters in planning magazines and
newsletters (or editorial postings on web pages and associated web logs) is also considered to be a very cost-effective
means of reaching a large number of professionals. The costs of such activities would easily be justified if hazard
awareness allows even just a few extra lives to be saved. The urban and regional planning profession has traditionally
sought to foresee and address such issues as infrastructure failures, transportation accidents, and potentially
conflicting land uses (e.g. the segregation of industrial hazardous materials handling from schools and residential
areas). Michigan’s guidance documents, technical assistance, and plans seek to expand planners’ awareness of
additional types of spatial and systemic interactions, such as the potential impact of hazards upon critical facilities,
special populations, and other emergency management concerns (such as the capacity for evacuation and other
emergency response actions within a vulnerable area).
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Objective 2.2: Additional evaluation of flood vulnerabilities in specified state owned/operated critical facilities.

Implementation Method:

e As needed, arrange with vendors for a detailed assessment of the flood vulnerabilities of state owned or operated
critical facilities to help to determine what protective measures might reduce those vulnerabilities and also lower
insurance costs.

e Michigan Department of Technology, Management and Budget (MDTMB) oversees these studies at designated
sites on a periodic basis, coordinated with insurance needs.

Committee Priority: MEDIUM

Completion Target: 2024

Funding: Facility and Insurance Budgets, HMA, FEMA HMTAP, RiskMap, USGS, etc.

Comments: (2019 status) A detailed study of vulnerable state owned/operated critical facilities, specifically, is

performed as needed, in conjunction with insurance arrangements and through the use of vendor services. These help

to determine the types of floodproofing or flood mitigation projects that could permanently reduce a facility’s
vulnerabilities to flooding. This objective has been re-worded with MDTMB assistance, to clarify the nature of
activities to support this objective.

BC REVIEW: The coordination with insurance concerns assures that flood mitigation is considered to be cost-

beneficial. Some of the facilities in question involve critical functions and other types of emergency-related concerns,

such as public health, energy emergencies, transportation accidents, and infrastructure failure.

Objective 2.3: Consolidate flood-related data into appropriate Geographic Information Systems to promote

increasingly integrated assessments that inform development decision-making and future land use planning.

Implementation Method:

e Make the results available to all appropriate land use planning and regulatory agencies in the state.

e  Where resources allow (e.g. transportation studies), use the available data to assess the need for water storage
areas at each project site or within a floodplain area.

e Promote multi-agency and intergovernmental coordination between public agencies and private developers so that
drainage and infrastructure needs are more effectively addressed.

Committee Priority: HIGH (reclassified from LOW — Phased Implementation)

Completion Target: 2021

Funding: HMA, CAP, FEMA HMTAP, USGS, USACE, State Funding (General Fund)

Comments: (2019 status) The Michigan Hazard Analysis provides a mechanism for achieving progress in this task, the

new 2019 edition having included updated maps showing all currently available dFIRM information throughout the

state. More extensive analysis using Geographic Information Systems is anticipated to follow within the next 5 years

as the state becomes comprehensively covered with digital information from LiDAR. RiskMAP activities have been

ongoing and continue to occur in Michigan watershed areas and their associated local governments. The ready

availability of digitized floodplain information across Michigan will thus enable the quality of flood analysis to

improve. Further dFIRM progress is still being awaited, however.

BC REVIEW: Specialized Geographic Information System resources makes new kinds of research feasible. As digital

flood information becomes available from RiskMAP and LiDAR projects in Michigan, it can be used for hydrologic

modeling, floodplain overlays, and other analyses. The result can take the form of detailed maps that estimate flood

risks throughout the state’s diverse facility locations. A complete “layer” of floodplain areas throughout the state,

“overlaid” with a complete layer of critical facility locations, would provide an ideal starting point, followed by

further considerations of local topography and “first floor elevations™ for facilities that may be at-risk. As with

planning activities, the expected benefits of these risk assessment activities are expected to exceed the costs of that

research. Moreover, some of these topographic and hydrological analyses can be useful for hazards such as pipeline

breaks, chemical spills, or water contamination. Further development of digital geographic data sets may be needed

on the part of specialized geologic or hydrologic agencies to make the costs (mostly staff time for data preparation and

processing) lighter. With further progress on that task, and confirmation that modeling capabilities are sufficiently

valid, greater certainty about the cost-effectiveness of this objective would result.
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Objective 2.4: Acquire/remove, relocate, or elevate structures that currently occupy Michigan’s floodplains, or
that have otherwise suffered from repetitive flood losses.

Implementation Method:

e Identify structures that are in floodplains, or that have suffered from repetitive flood losses.

e Acquire/remove, relocate, or elevate these at-risk structures.

Committee Priority: HIGH

Completion Target: 2021

Funding: HMA

Comments: (2019 status) This objective has merged together two previous objectives that had been separately listed
within the 2014 MHMP (as objectives 2.4 and 2.5). These activities are addressed by Hazard Mitigation Assistance
projects, such as those described in Appendix 11 in this document. The acquisition and relocation of at-risk structures
has been consistently funded under various HMA program cycles. This objective corresponds with recommendations
within Disaster Strategies #4195, 4326, and 4381 (see Appendix 14). Also see Appendix 10 for RL and SRL detail.
BC REVIEW: The projects for this objective are typically assessed on a case-by-case basis, and the consent of private
property owners is essential. Projects funded through HMA grants must pass a FEMA-mandated benefit-cost analysis
calculation, to demonstrate the cost effectiveness at each proposed project site. Thus, those specific projects to be
funded with federal matching grants will have had their cost-effectiveness verified in this way. Some at-risk
properties may involve businesses that handle hazardous materials (or provide valuable community services), and thus
help to prevent secondary harm from such hazards in the event of a flood.

Objective 2.5: Encourage Community Wildfire Protection Plans and establish and sustain additional

FIREWISE communities, statewide.

Implementation Method:

e The MDNR will assist communities in developing Community Wildfire Protection Plans (CWPP), as funding
allows.

e Communities with completed CWPPs are to be encouraged, as appropriate, to obtain FIREWISE designations to
address their wildfire risks/vulnerabilities (where local willingness exists to establish and sustain the program).

e As MDNR staff resources allow, work with the identified communities to focus local activities to meet
FIREWISE program requirements, fire-related elements of their CWPPs, “fire adapted community” standards, etc.

e Formally recognize outstanding CWPPs, examples of FIREWISE community participation, “fire adapted
communities,” and other wildfire-related achievements, as a “best practice” for other Michigan communities to
emulate.

e Expand wildfire mitigation to include related efforts, such as the “fire adapted communities” standard, referenced
in the new guidance document available at http://www.fs.fed.us/openspace/fote/reports/GTR-299.pdf.

Committee Priority: HIGH

Completion Target: 2021

Funding: USDA Forest Service, HMA, EMPG, local match

Comments: (2019 status) The promotion of the FIREWISE program in Michigan dates back to pilot programs in 2001.

The MDNR Forest Management Division established pilot FIREWISE communities and then sought to expand the

program statewide. A state “FIREWISE” Conference was held in December 2001. A statewide fire threat assessment

project was partially funded under the HMGP for Federal Disaster 1346. Wildfire mitigation efforts are more diverse

than just the FIREWISE program, so this objective recognizes multiple related means of increasing wildfire resilience

and safety. Part of this objective had involved the completion of the “Wildfire Prevention in Southern Michigan

Project” funded under Federal Disaster 1346-DR-MI. Future, relevant projects covering multiple areas of the state are

being promoted as time, resources and circumstances permit.

BC REVIEW: This strategy would encourage CWPP, FIREWISE, and other community preparedness and wildfire

mitigation activities. Since it need not add heavy administrative or staffing requirements, and would be adopted by

communities that have substantial wildfire risks, its guidance and coordination efforts toward wildfire preparedness,

mitigation, and management is considered to be clearly cost-beneficial for these communities, in light of the

substantial wildfire costs and risks many of them have endured. This initiative can also help to protect against the

failure of critical facilities and infrastructure which may be located in the wildfire risk area.
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Objective 2.6: Promote and assist with flood mitigation projects in all vulnerable areas, statewide.

Implementation Method:

e The MDEQ will continue their flood mapping coordination work, dam safety programs, NFIP outreach, and other
activities to alleviate general flood risks (beyond the specific sites identified in Objective 2.4).

e MSP/EMHSD will continue to provide technical assistance with, and promotion of, hazard mitigation planning
that identifies potential at-risk sites for flood mitigation activities.

e MSP/EMHSD will continue to administer grant programs that allow federally subsidized flood mitigation
activities to occur.

e Develop ways to evaluate flood damage to and caused by the failure of sewage handling systems.

Committee Priority: HIGH

Completion Target: 2021

Funding: HMA, EMPQG, State Funding (General Fund)

Comments: (2019 status) This objective generally covers all additional flood mitigation activities not otherwise

specified. The projects are mainly determined in accordance with HMA funding principles and voluntary

participation by property owners and the communities they are located within. This objective corresponds with

recommendations within Disaster Strategies #4195, 4326, and 4381 (see Appendix 14).

BC REVIEW: Evaluations of flood mitigation projects are typically assessed on a case-by-case basis, and the consent

of the involved property owners is essential. In the case of grant-funded projects, a specific benefit-cost analysis

calculation is required by FEMA to demonstrate the cost effectiveness at each proposed project site. Thus, those

specific projects to be funded with federal matching grants will have had their cost-effectiveness verified as a part of

the grant’s administrative procedures. Additional benefits from some of these projects might include reductions in

infrastructure failures, hazardous material incidents, transportation accidents, and other flood-associated hazards.

Objective 2.7: Promote and assist with wildfire mitigation projects statewide.

Implementation Method:

e MDNR will make use of grants from the USDA Forest Service to help fund local communities in their
development of Community Wildfire Protection Plans.

e Coordinate with USDA Forest Service in their Landfire fuel modeling program to assess statewide fire risks.

e Since wildfires can be very damaging in large areas of Michigan, scan local plans for hazard mitigation projects to
support with technical assistance and/or federal hazard mitigation funds (if applicable).

Committee Priority: HIGH

Completion Target: 2021

Funding: HMA, EMPG, USDA Forest Service

Comments: (2019 status) This objective generally covers all additional wildfire mitigation activities not otherwise

specified. MDNR and USDA Forest Service coordination has been ongoing for years now.

BC REVIEW: The evaluation of wildfire mitigation projects must be assessed on a case-by-case basis. Although

there is not an extensive history of HMA funding for such projects in Michigan, an array of USDA Forest Service

activities has been increasing. Past damages from this hazard have sometimes been extensive, and therefore new ways

to prevent or mitigate its impacts need to be explored. It is therefore judged as cost-effective to promote such efforts.

Objective 2.8: Identify and fund appropriate mitigation measures for vulnerable public and private facilities

and infrastructure.

Implementation Method:

e Continue to identify, solicit, fund and implement cost-effective, environmentally sound, and technically feasible
mitigation projects under the HMA, EMPG, and other pertinent programs.

e Per Objective 1.3, fund early warning systems under the HMGP 5% state discretionary set-aside provision and
other pertinent programs.

e Per Objective 1.4, fund “safe rooms” within vulnerable public and private structures.

e Per Objective 2.2, further define identified flood vulnerabilities in state owned/operated critical facilities.

e Per Objective 2.4, acquire/remove or relocate at-risk structures currently occupying Michigan floodplains, or that
have suffered from repetitive flood losses.

Committee Priority: HIGH

Completion Target: 2021
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Funding: HMA, EMPG, State Funding (General Fund), Private Funding (Partners TBD), FEMA HMTAP.

Comments: (2019 status) Please refer to the specific objectives referenced in the bullet points for more details related
to each action item. The State of Michigan has funded, or is currently funding, structural and/or non-structural
measures under each of the objectives listed in the “Implementation Method” descriptions. This objective
corresponds with recommendations within Disaster Strategies #4195, 4326, and 4381 (see Appendix 14).

BC REVIEW: Although limited federal funds are available for hazard mitigation projects at any given time, such
grant funds are only given to subsidize projects that have passed a formal, FEMA-mandated benefit-cost review, thus
ensuring that such expenditures are considered to be cost-effective, on a case by case basis.

Objective 2.9: Promote and assist with severe wind mitigation projects statewide.

Implementation Method:

e Since tornadoes and severe winds are very damaging events in Michigan, scan local plans for hazard mitigation
projects to support with technical assistance or federal hazard mitigation funds (if applicable).

Committee Priority: HIGH

Completion Target: 2021

Funding: HMA, EMPG

Comments: (2019 status) This objective generally covers all additional wind and tornado mitigation activities not

otherwise specified.

BC REVIEW: The evaluation of wind mitigation projects must be assessed on a case-by-case basis. Yet, the damages

from this hazard are extensive, and therefore some of the identified ways to prevent or mitigate its impacts are likely

to include measures that are cost-effective. Additional benefits may include reductions in infrastructure failures,

transportation accidents, and other hazards.

Objective 2.10: Promote and assist with winter weather mitigation projects statewide.

Implementation Method:

e Since severe winter weather is very damaging in Michigan, scan local plans for hazard mitigation projects to
support with technical assistance or federal hazard mitigation funds (if applicable).

Committee Priority: HIGH

Completion Target: 2021

Funding: HMA, EMPG

Comments: (2019 status) This objective generally covers all additional ice storm, snowstorm, and deep-freeze

mitigation activities not otherwise specified.

BC REVIEW: The evaluation of winter weather mitigation projects must be assessed on a case-by-case basis. Yet, the

impacts from these hazards have been extensive, and therefore some of the identified ways to prevent or mitigate their

impacts are likely to include measures that are cost-effective. Additional benefits may include reductions in

infrastructure failures, transportation accidents, and other hazards.
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Goal 3

Build Alliances: Forge partnerships with other public safety agencies and organizations to
enhance and improve the safety and wellbeing of all Michigan communities.

Objective 3.1: Promote urban forestry and vegetation management programs and initiatives to develop more

resilient woodlands, streetscapes, and landscapes in communities throughout Michigan.

Implementation Method:

e Promote coordination and provide technical support for local urban forestry programs (professional guidance,
training, and education; tree selection, planting, and maintenance; local tree ordinance development; public
awareness and education; street and park tree management and planning; community climate adaptation planning;
utility vegetation management, awareness, and safety; recognition/certification).

e Conduct periodic educational programs on creating and maintaining a storm-resistant urban forest, targeted at
urban forestry programs and local public works agencies, making their areas more resistant to severe winds, fires,
lightning, ice storms, and invasive species.

Committee Priority: HIGH

Completion Target: 2021

Funding: EMPG, HMA, State Funding (General Fund), Private Funding

Comments: (2019 status) The MDNR Urban and Community Forestry (UCF) program covers the details in the first

bullet point, and its recognition/certification aspects include designations such as “Tree City USA,” “Tree Line USA,”

and Certified Arborist. The Michigan Urban and Community Forestry Council (MUCFC) is an advisory committee to
state and urban foresters, and works to promote, recognize, and support effective and sustainable management of
urban and community forests throughout the state.

BC REVIEW: Urban forestry programs have produced useful results in areas that were determined by local authorities

(or utility providers) as being cost-beneficial. For example, where tree damages are likely to block high-traffic roads,

heavily damage nearby property, or interfere with the services provided by critical infrastructure (e.g. electricity,

telephones, drains, and sewer services), then some preventive urban forestry activities have clearly been beneficial.

By promoting these types of programs, numerous local residents and programs are encouraged to identify the most

promising locations and activities where the needs for action greatly exceed the associated costs.

Objective 3.2: Promote floodplain management activities throughout Michigan, and increase statewide

participation in the National Flood Insurance Program.

Implementation Method:

e Conduct Community Assistance Contacts (CACs) and Community Assistance Visits (CAVs) to promote the
NFIP.

e Where feasible, promote participation in the NFIP (as a viable and prudent flood mitigation measure) in all

MSP/EMHSD and MDEQ hazard mitigation guidance documents.

Promote the NFIP at applicable governmental conferences and trade shows.

Fully participate in all FEMA sponsored promotional events and activities for NFIP recruitment.

Participate in RiskMAP activities and agency coordination.

Following federally declared disasters in Michigan, coordinate with FEMA to deliver NFIP technical assistance to

communities.

Committee Priority: HIGH (Ongoing)

Completion Target: 2021

Funding: EMPG, HMA, CAP, State Funding (General Fund)

Comments: (2019 status) The activities are all ongoing implementation efforts. MDEQ regularly conducts CACs and

CAVs to promote NFIP and floodplain management as part of its regular work plan under the federal CAP grant with

FEMA. The MDEQ regularly presents information on the NFIP at applicable conferences, training workshops, trade

shows, etc. involving both flood hazard management professionals and elected officials. Both activities will continue

to the extent possible. The MSP/EMHSD and MDEQ promote NFIP participation in their guidance publications, and

will continue to do so. The activity has become a part of FEMA-approved local hazard mitigation plans throughout

Michigan. Progress on flood map updates has been substantial and widespread, as has been participation in the
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activities of the RiskMAP program. Several state agencies regularly attend local meetings in support of the RiskMap
program, helping to identify hazard vulnerabilities and brainstorm local hazard mitigation activities. This objective
corresponds with recommendations within Disaster Strategies #4195, 4326, and 4381 (see Appendix 14).

BC REVIEW: Compared with the annual damages caused by flooding each year, the costs of encouraging most
communities to participate in the NFIP are minor. In addition to making flood insurance available to residents
throughout these communities, the NFIP (and its associated Community Rating System) encourages flood mitigation
activities designed to reduce future losses. The NFIP also encourages improvements in various policies and practices,
designed to increase the long-term safety and security of residents and communities. The costs associated with such
improvements are also not primarily borne by just a few agencies or stakeholders, but are widely distributed among a
great many public and private stakeholders, in a carefully calculated manner. Thus, the efforts and expense borne by
any single participant in this network of stakeholders tends to be appropriate, from a cost-effectiveness standpoint.

Objective 3.3: Maintain and strengthen partnerships and coordination between public, private, and non-profit

agencies.

Implementation Method:

e Maintain and strengthen coordination between federal and state agencies, and other participants in the Silver
Jackets program.

e Maintain and strengthen coordination between state agencies and their partners and constituents.

e Continue MCCERCC coordination and activities.

e Maintain agency district, associated local networks, and other whole community outreach.

Committee Priority: HIGH (Ongoing)

Completion Target: 2021

Funding: State Funding (General Fund), EMPG, HMA, USACE

Comments: (2019 status) This is a new objective for 2019. Michigan’s official Silver Jackets charter was put into

place in 2016, and the Silver Jackets team was included within the processes to update the Michigan Hazard Analysis,

Michigan Hazard Mitigation Plan, and related hazard mitigation projects, meetings, conferences, and opportunities.

Regular meetings of State Emergency Management Coordinators and the governor-appointed MCCERCC body have

provided many coordination opportunities directed toward hazard mitigation objectives, including the involvement of

both within the update process for the Michigan Hazard Analysis, Michigan Hazard Mitigation plan, and related

activities. Various state agencies work in coordination with local partners through districted or regionalized

programs, representative associations, and other professional networks. In addition, all have at least occasional

associations with volunteer agencies, private for-profit and non-profit organizations, utility providers, quasi-

governmental entities, and programs and representatives of tribal organizations and neighboring states.

BC REVIEW: Most of these activities are integrated into the work of existing personnel, or so directly related to the

stakeholders’ missions that they are considered cost-effective. Decisions to increase staffing levels, attend training

sessions, participate in exercises, or to host conferences, workshops, and coordination meetings all tend to be rooted in

the value of these partnering activities as they enhance and parallel the specific programs whose merits have already

justified their current funding levels.

Objective 3.4: Identify, establish, and promote new partnership opportunities.

Implementation Method:

e Agencies and their personnel will keep aware of other entities that share similar goals and may be available for
coordination.

e  When appropriate, more formal partnerships can be officially recognized.

Committee Priority: MEDIUM (Ongoing)

Completion Target: 2024

Funding: State Funding (General Fund), EMPG, HMA, USACE

Comments: (2019 status) This is a new objective within this plan. The formal establishment of Michigan’s Silver

Jackets charter in 2016 was an example of how what at first began as a voluntary series of meetings, at the original

invitation of the U.S. Army Corps of Engineers, eventually became accepted as a beneficial arrangement and

institutionalized by the most heavily involved organizations. Similar activities have been and continue to be explored.

For example, the Michigan Climate Coalition has become increasingly involved in coordination with MSP/EMHSD

and the review and refinement of appropriate sections of the Michigan Hazard Analysis.
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Goal 4

Provide Leadership: Provide leadership, direction, coordination, guidance, and advocacy
for hazard mitigation in Michigan.

Objective 4.1: Educate and inform local and state officials, political leaders, policy-makers, the public, and

involved professional disciplines about resilience and hazard mitigation concepts, programs, processes, and

considerations.

Implementation Method:

e Conduct educational seminars where feasible and appropriate.

Develop, update, and distribute written guidance targeted to specific groups.

Post relevant information on web pages of the MSP/EMHSD and other agencies.

As necessary, update EMHSD Pub. 207: “Local Hazard Mitigation Planning Workbook.”

Refine or reformat the MSP/EMHSD “Best Practices” document to identify and formally recognize successful

hazard mitigation activities in Michigan, with a greater emphasis upon the benefits gained from damage-reduction.

e Consider how new formats such as GIS Story Maps could be used to improve upon or replace the existing “Best
Practices” document through easier web accessibility, multimedia formatting, and greater interactivity.

e Consider how existing project documentation and grant closeout reports could tie in with these recognition efforts.

e Highlight the cost savings and other benefits to taxpayers that have resulted from successful hazard mitigation
activities.

Committee Priority: HIGH (Ongoing)

Completion Target: 2021

Funding: EMPG, HMA, State Funding (General Fund)

Comments: (2019 status) Ongoing activities include the distribution of guidance materials, handling inquiries with

appropriate information, conducting training sessions in multiple locations throughout Michigan, and outreach to

interested college and university classes related to urban and regional planning. EMHSD Pub. 207 provides detailed

guidance to agencies that develop local hazard mitigation plans, along with similar FEMA guidance documents. This

objective corresponds with recommendations within Disaster Strategy #4195 (see Appendix 14).

BC REVIEW: This objective is met by the distribution of information (including web-posting), attendance and

presentations at meetings, training sessions, and appropriate conferences, and by the submission of materials to

newsletters, electronic networks, or targeted publications. All these options generally entail only low-to-moderate

staff, preparation, and travel costs, and the selected approaches can be readily adjusted over time to suit the current

staffing and budget situations of the implementing agency. Thus, the benefits of this effort are very likely to outweigh

the costs involved.

Objective 4.2: Promote better information flow on hazard mitigation among agencies, between levels of
government, and between public and private entities.

Implementation Method:

e Invite other state agencies and private industry to share their concerns, expertise, and ideas with the MCCERCC.

e Regularly publicize the MCCERCC’s activities and actions using all appropriate means.

e Promote greater overlap between state and local planning activities.

Committee Priority: HIGH

Completion Target: 2021

Funding: EMPG, HMA, State Funding (General Fund)

Comments: (2019 status) Ongoing activity. Presentations by outside agencies and organizations have been included
as a regular part of the MCCERCC meeting agenda. MCCERCC meeting notices, meeting notes, and associated
reports are made available (via the MSP/EMHSD web site) to a wide array of public agencies and nongovernmental
organizations. In addition to the MCCERCC, the primary focus of this objective will include its component agencies
such as MSP/EMHSD, which monitors and encourages the development of local hazard mitigation plans throughout
Michigan. An added element (#23) within Michigan’s local hazard mitigation plan review sheets (see Appendix 16)
encourages local plans to make reference to information and objectives in the MHMP and to consider coordinating
their local objectives with this plan. Much greater outreach to and coordination with volunteer agencies has occurred
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within the past few years. This objective corresponds with recommendations within Disaster Strategy #4195 (see
Appendix 14).

BC REVIEW: The activities in this objective can be encompassed within current and ongoing staff duties, and
therefore should not impose significant additional cost upon the involved agencies. Therefore, the benefits that should
be gained from the specified activities can be seen as cost-effective.

Objective 4.3: Continually revise and enhance the Michigan Hazard Mitigation Plan (MHMP) to ensure it
remains current, accurate, relevant, implementable, and in compliance with the federal Disaster Mitigation Act
of 2000 and the Emergency Management Accreditation Program (EMAP).

Implementation Method:

e Integrate relevant data and findings from the Michigan Hazard Analysis and local hazard mitigation plans into the
Risk Assessment and other appropriate sections of the plan.

e Keep the documents posted on the MSP/EMHSD web site, with appropriate staff contact information, so as to be
continually available for public review and feedback.

e Maintain contact with all partnering agencies, and collect information about plan monitoring, project
implementation, new conditions, emerging hazards, climatological changes, emergency incidents, and other topics
relevant to all types of hazards that could affect Michigan.

e Revise the Michigan Hazard Mitigation Plan to address the appropriate revision period.

e Ags feasible, establish enhanced collection and analysis systems for the following types of data:

» Loss estimations for all relevant state owned/operated facilities.
» Structure counts in floodplains, with particular emphasis on commercial structures.
» Use of satellite and aerial photographs (now readily available online) for risk assessment purposes.

e Develop the information management capacity to utilize the HAZUS-MH risk assessment tool or to match or
exceed its capabilities through other means.

Committee Priority: HIGH

Completion Target: 2021 (expanded hazard analysis, and full plan update to support EMAP re-accreditation)

Funding: EMPG, HMA, State Funding (General Fund)

Comments: (2019 status) Earlier plan editions were approved as federal DMA 2000 compliant on March 29, 2005,

March 27, 2008, March 26, 2011, and April 22, 2014. Plan revisions are now required every five years, in accordance

with the state mitigation plan standards set forth in the federal DMA 2000. The MSP/EMHSD oversaw the 2019

MHMP update and simultaneously completed its updated natural hazards analysis within a 2019 edition of the

Michigan Hazard Analysis, with extensive review and input from its partnering agencies. Internal Geographic

Information System enhancements, the expansion of online database and aerial photo archives, and improved

coordination among state and federal agencies have led to a substantial improvement in the capacity to analyze

hazards. After the 2014 edition of the MHMP was completed, a substantial improvement in the coordination of state
and local hazard mitigation plans was undertaken, through the perusal of all approved plans on file and the
compilation of potentially fundable hazard mitigation projects (see Appendix 13 in this 2019 edition of the document).

Coordination between state departments and other agencies upon the issue of climate change has also increased,

resulting in a new chapter on the subject within the 2019 Michigan Hazard Analysis. Upcoming work will include

updated Michigan Hazard Analysis chapters on various technological and human-related hazards, and state re-
accreditation under EMAP. This objective corresponds with recommendations within Disaster Strategy #4195 (see

Appendix 14).

BC REVIEW: This objective is a normal part of the work of MCCERCC, MSP/EMHSD, and its other constituent and

partnering agencies, and therefore does not entail any unusual additional expense for the state. Since the MHMP is

required for the receipt of numerous forms of federal disaster and hazard mitigation assistance, there is clearly a net
benefit involved in accomplishing the task. This objective is required by FEMA in order to maintain eligibility for an
array of grants and post-disaster public assistance, and this type of plan is considered to be a foundational activity for

a good emergency management program. Therefore, the efforts of staff are considered to be well-justified in this

activity.
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Objective 4.4: Educate public policy-makers at all levels on the subjects of hazard mitigation and resiliency.

Implementation Method:

e Establish and maintain reporting relationships with state agency legislative liaisons so that mitigation-related
aspects of proposed legislation are identified and shared with appropriate staff and other agency representatives,
including State Emergency Management Coordinators and the MCCERCC.

e Establish and maintain a capability within the MSP/EMHSD to continually monitor proposed legislation for
hazard mitigation implications (using the key word notification mechanism of the Michigan Legislature web site
or by other means).

e Establish and maintain reporting relationships with all applicable emergency management and first responder
organizations so that mitigation aspects of proposed legislation are identified and reported to the MCCERCC.

e Establish liaison with the Michigan Legislative Service Bureau so that the following are identified and reported to
the MCCERCC (to the extent possible): 1) mitigation-related aspects of legislation, 2) the enactment, revision,
and recession of Administrative Rules with mitigation implications, and (3) potential opportunities for legislation
to be affected in ways that support the principles of resilience and hazard mitigation.

Committee Priority: MEDIUM
Completion Target: 2024
Funding: EMPG, State Funding (General Fund)
Comments: (2019 Status) Although each state department should have staff who are prepared for coordination on any
forthcoming legislation that has implications for their operations (in this case including hazard mitigation), actual
awareness and systematic communication has not appeared to be fully successful regarding legislation with (potential)
hazard mitigation implications. Improvements have been made in media monitoring and coordination, but should also
be made with respect to legislative monitoring and coordination throughout all MCCERCC-associated agencies and
their partners. It takes time and diligence to establish and strengthen these links to become a part of standard
operating procedure. The issue of legislation monitoring should be revisited regularly to seek improvements to its
processes and opportunities.
BC REVIEW: Since certain staff already dedicate more time to this activity, it is hoped that this objective could be
accomplished through increased awareness and the development of standard operating procedures that increase the
level of communication among agency staff and partnering agencies. The costs of such progress might not be great,
and therefore should be beneficial in view of the important impacts that legislation can have statewide, either to
mitigate or to (unknowingly) exacerbate hazard risks and impacts. There should therefore be a clear net benefit from
this effort.

Objective 4.5: Work to establish a new, state-funded hazard mitigation program within Michigan that can

provide funds for qualifying activities and projects.

Implementation Method:

e Promote the state-level hazard mitigation funding program to become a legislative priority.

e If determined to be feasible and allowable, develop standard protocols for soliciting, accepting, expending, using,
managing, reporting on, and accounting for donations (financial and/or in-kind).

Committee Priority: HIGH (reclassified from MEDIUM after the 2014 objective had been amended)

Completion Target: 2021

Funding: State Funding

Comments: (2019 status) The priority for this objective has been raised back to HIGH after amending it to emphasize

a new state-funded hazard mitigation program rather than just the potential for MCCERCC to be enabled to make use

of donated resources for hazard mitigation purposes. Limited progress had been made on that donations objective

during the past decade, but in recent years, substantial progress has occurred toward the development of a state-funded

source of hazard mitigation funds. The MCCERCC element has still been retained implicitly within this revised

objective, but the more generalized wording now used has left open various possibilities for donations to be overseen

by some other mechanism than MCCERCC.

BC REVIEW: State-funded hazard mitigation activities would be likely to include many principles and procedures

seen in federal-level programs, to ensure that funds are fairly distributed to projects and activities that are judged to be

cost-effective and otherwise beneficial for the improvement of Michigan’s quality of life, infrastructure, economy,

environment, health, and safety.

75
Goal 4: Provide Leadership (for hazard mitigation in Michigan)



Objective 4.6: Improve coordination between local, regional, state, and federal agencies, private for-profit

agencies, volunteer and not-for-profit agencies, and the general public.

Implementation Method:

e Consistent with federal principles and the National Framework for emergency management, processes should
include outreach and coordination processes with the whole community of governmental and non-governmental
agencies, for-profit and not-for-profit agencies, specialized subject matter experts and the general public citizenry.

Committee Priority: HIGH

Completion Target: 2021

Funding: EMPG, State Funding (General Fund)

Comments: (2019 status) This is a newly added objective. An increase in coordination activities has been important

for the improvement of many processes over time, and is consistent with guidance from FEMA and the Emergency

Management Accreditation Program.

BC REVIEW: Problems arise and can cause considerable expense, injury, and environmental harm if agencies have

not adhered to these important coordination principles. Many are already acknowledged and merely need increased

diligence to achieve, maintain, or improve, and this diligence can prevent costly disasters and emergency events,
without necessarily involving much cost to achieve. This principle is clearly a prudent one to follow and bolster
throughout all relevant agencies and their partners.

Objective 4.7: Identify strategies to assist local governments in overcoming obstacles to successfully applying

for hazard mitigation grants.

Implementation Method:

e Identify sources of non-federal match for Hazard Mitigation Assistance Grants (including the pursuit of a state
funded mitigation program) and educate local officials about grant matching opportunities.

e Develop supplemental assistance tools for local officials to use when developing HMA grant applications and the
associated benefit-cost analysis process.

e Provide technical assistance to HMA applicants.

e Monitor the status of local hazard mitigation plans and promote the continued development and update of local
plans to maintain local eligibility for HMA programs.

e Encourage the timely adoption of local hazard mitigation plans by participating communities within multi-
jurisdictional plans.

Committee Priority: HIGH

Completion Target: 2021

Funding: EMPG, HMA, State Funding (General Fund)

Comments: (2019 status) This is another newly added objective. State administrative personnel have been making

efforts to improve the processes by which grant applications can achieve success. The listed implementation methods

reflect ongoing activities whose efficiency and coordination with non-state partners is in the process of being refined.

Some recent staff reorganization efforts have sought to increase the number and specialized skills of those focusing

upon each component of these processes, and additional refinements in work activities are being considered.

BC REVIEW: Since this objective is being implemented by existing state personnel, and since HMA grants already

involve processes to ensure their cost-effectiveness, this objective is considered cost-beneficial.
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Summary of Target Completion Dates for 2019 Plan Objectives

Year

Objectives to Be Completed

General
Priority

2020

1.1: Increase public and private sector awareness of hazard related dangers and
mitigation solutions.

1.2: Encourage and promote multi-hazard emergency plans in all public and
private institutions, to include provisions for mitigating applicable hazards.

1.5: Support and utilize a system of real-time rainfall and river flow gauges
throughout Michigan as part of an overall flood warning system.

1.6: Develop comprehensive hazard analyses and risk assessments, as part of a
hazard mitigation plan development process in all local emergency management
program jurisdictions, to address all pertinent natural, technological, and human-
related hazards.

1.7: Update the Michigan Hazard Analysis to include the full array of natural,
technological, and human-related hazards.

2.1: Increase knowledge of urban/regional planners and emergency managers
about sound land use and development practices that can help reduce long-term
hazard risks and vulnerabilities.

3.2: Promote floodplain management activities throughout Michigan, and
increase statewide participation in the National Flood Insurance Program.

3.3: Maintain and strengthen partnerships and coordination between public,
private, and non-profit agencies.

4.1: Educate and inform local and state officials, political leaders, policy-makers,
the public, and involved professional disciplines about resilience and hazard
mitigation concepts, programs, processes, and considerations.

4.3: Continually revise and enhance the Michigan Hazard Mitigation Plan
(MHMP) to ensure it remains current, accurate, relevant, implementable, and in
compliance with the federal Disaster Mitigation Act of 2000 and the Emergency
Management Accreditation Program (EMAP).

HIGH
(ongoing)

2021

2.3: Consolidate flood-related data into appropriate Geographic Information
Systems to promote increasingly integrated assessments that inform development
decision-making and future land use planning.

2.4: Acquire/remove, relocate, or elevate residential and commercial structures
that currently occupy Michigan’s floodplains, or that have otherwise suffered
from repetitive flood losses.

2.5: Encourage Community Wildfire Protection Plans and establish and sustain
additional FIREWISE communities, statewide.

2.6: Promote and assist with flood mitigation projects in all vulnerable areas,
statewide.

2.7: Promote and assist with wildfire mitigation projects statewide.

2.8: Identify and fund appropriate mitigation measures for vulnerable public and
private facilities and infrastructure.

HIGH
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Summary of Target Completion Dates for 2019 Plan Objectives (continued)

Year

Objectives to Be Completed

General
Priority

2021
(cont.)

2.9: Promote and assist with severe wind mitigation projects statewide.

2.10: Promote and assist with winter weather mitigation projects statewide.

3.1: Promote urban forestry and vegetation management programs and initiatives
to develop more resilient woodlands, streetscapes, and landscapes in
communities throughout Michigan.

4.2: Promote better information flow on hazard mitigation among agencies,
between levels of government, and between public and private entities.

4.5: Work to establish a new, state-funded hazard mitigation program within
Michigan that can provide funds for qualifying activities and projects.

4.6: Improve coordination between local, regional, state, and federal agencies,
private for-profit agencies, volunteer and not-for-profit agencies, and the general
public.

4.7: Identify strategies to assist local governments in overcoming obstacles to
successfully applying for hazard mitigation grants.

HIGH

2022

3.4: Identify, establish, and promote new partnership opportunities.
4.4: Educate public policy-makers at all levels on the subjects of hazard
mitigation and resiliency.

MEDIUM

2023

1.3: Promote local early warning systems and capability.

MEDIUM

2024

1.4: Promote the concept of “safe rooms” within homes, businesses, and local and
state governmental facilities to prevent and minimize injury and loss of life from
tornadoes and severe winds.

2.2: Additional evaluation of flood vulnerabilities in specified state
owned/operated critical facilities.

MEDIUM
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Future Planning Efforts

Support for Local Planning Activities

Following the adoption of this updated Michigan Hazard Mitigation Plan, planning efforts at the local level will
continue to be actively supported through MSP/EMHSD monitoring, direct and indirect technical/planning assistance,
and through the administration of relevant grant funds and provision of guidance materials and training. (At the same
time, other state agencies’ ongoing outreach efforts, related to the various hazards in this plan (e.g. MDNR re: forest
fires, MDEQ re: flooding, etc.), will continue. State and local coordination of hazard mitigation planning efforts
during future plan updates (at both levels of government) will be enhanced through the:

e Sharing of state, local, and regional information on hazard incidents.

e Sharing information sources (e.g. printed guidance, online databases, etc.) between state and local planners.

Provision of training sessions by MSP/EMHSD (and other state agencies) to local emergency managers,

planners, etc.

State, district-level, and local meetings, hearings, training sessions, conferences, etc.

The Michigan Citizen-Community Emergency Response Coordinating Council.

Ongoing assistance to and feedback from local emergency management programs (direct and indirect).

Coordination with state agency emergency management coordinators and MSP district coordinators.

Coordination with planning and emergency management agencies (e.g. MEMA).

Coordination with other agencies who also work with local communities (e.g. Michigan’s regional planning

offices, MSU extension centers located in each county throughout the state, U.S.G.S. and National Weather

Service offices, Silver Jackets, etc.).

e Numerous other contacts and information sources that are present during the various meetings and business
conducted by, or attended by, relevant MSP/EMHSD planning staff (e.g. Michigan Climate Coalition).

Current FEMA guidance materials for hazard mitigation planning were considered suitable for use throughout
Michigan, without any special adjustments, given that the Michigan Hazard Analysis and previous editions of the
MHMP have provided extensive information about Michigan-specific risks and hazard vulnerabilities. Although the
MHMP plan update schedule was expanded to a 5-year cycle instead of the previous 3-year cycle, it was found that
there was still a heavy work burden on personnel during the final 2 years of the update process, due in part to an
increase in the number of emergency and disaster activations, including state and federal declarations. Please refer to
Appendix 4 for a more detailed discussion of planning challenges and opportunities.

For guidance on various aspects of the local hazard mitigation planning process, local communities and agencies have
frequently been referred to (or provided with) copies (printed or digital) of the books in FEMA’s “How To Guides”
series (https://www.fema.gov/media-library/resources-documents/collections/6). For guidance on the requirements of
local hazard mitigation plans and their review standards, communities and agencies have regularly been referred to (or
provided with) FEMA’s “Local Mitigation Plan Review Guide” book, available at http://www.fema.gov/media-
library/assets/documents/23194?id=4859 and their companion publication, “Local Mitigation Planning Handbook,”
available at http://www.fema.gov/media-library/assets/documents/31598?id=7209). It is considered that these books
provide guidance to local planners and emergency managers that is sufficiently comprehensive and timely for their use
in developing local hazard mitigation plans, and that there was no need yet for the existing state guidance document
(EMHSD Pub. 207, “Local Mitigation Planning Handbook”) to be updated. The FEMA documents came out in 2011
and 2013, and still contain the most up-to-date and authoritative guidance about official plan review standards.

As stewards of both state and local mitigation planning in Michigan, the MSP/EMHSD and the MCCERCC have used
their unique positions to foster and arrange for state/local plan coordination through these methods, plus new and
updated plans, materials, policy memoranda, training, plan reviews, interagency communication and collaboration,
coordination meetings, and joint problem identification. Please refer to Appendix 3 and Appendix 5 for details about
coordination, meetings, and other events that have been used to promote local planning, state planning, and
coordination between the two. Future efforts will involve similar activities, with improvements made where possible.
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Searchable Hazard History Tool

Previous editions of this plan have referred to a searchable collection of past hazard event information, as compiled by
the MSP/EMHSD and designed to help provide relevant and useful information to local jurisdictions’ planning
processes, regarding their hazards. The stated goal was the development of a searchable “hazard history” list that
allows incidents to be tracked by county, based on information from the Law Enforcement Information Network
(LEIN), media reports, and other available sources. This information, although only partially organized to-date, has
periodically been used to assist various local communities in describing previous occurrences of hazardous events
within their jurisdictions’ local plans and hazard analyses. It was hoped that this tool could, after additional
development and formatting, be able to systematically provide additional detail about local hazard impacts, risks,
damages, etc. and would supplement the state maps/overviews and National Climatic Data Center sources that have
typically been used in local planning efforts since 2000, but which had remained focused upon natural hazards rather
than a full array of technological and human-related hazards. Some work has continued toward this goal, but it
requires such extensive work by EMHSD staff, and has usually only been partially available in cases when that staff is
directly assisting with local hazard mitigation planning. New innovations during recent years that have suggested that
a change in approach is required for this information-processing to actually become more widely useful. A great
amount of information about natural hazards is available through alternative sources, such as the NCEI Storm Events
Database (online). USGS online tools (as well as those of the National Weather Service) have provided extensive
flood and weather information. As more efficient means of obtaining, collecting, and processing hazard and risk
information are discovered or created, MSP/EMHSD intends to make the best use of such efficiencies. This type of
flexibility serves the interests of all involved parties. Although a hazard history tool is still technically in
development, its practical uses now appear to be limited to technological and human-related hazards that are not
already covered systematically by alternative sources. However, its form is still incomplete and can be improved upon
only with considerable staff time (which has not been available because of higher-priority competing activities in
recent years). If staff time allows, collected information can become organized well-enough to become very useful for
hazards such as hazardous materials incidents, plane crashes, and homeland security events. Such progress is not
expected until at least 2020, however.

Direct Planning Assistance

The process and timeframe for reviewing local plans will be a continuation of current procedures. A great number of
counties currently have planning grants to update their plans, and one of the goals for MSP/EMHSD planning staff
that had been included in past editions of the MHMP involved the provision of direct planning assistance to
communities that had been unable to complete a FEMA-approved local hazard mitigation plan. Some progress has
occurred toward that goal, with the approval of an Osceola County plan in 2016 and a Monroe County plan in 2017,
and substantial progress toward the completion of a Montcalm County plan by 2019. However, as mentioned
previously, EMHSD personnel has found it increasingly difficult to oversee local plans, update the state plan, and
provide such extensive “direct assistance” for specific local plans that had not felt able to make use of planning grant
funds through the HMA program. The slowed schedule of this direct assistance will not necessarily come to a halt,
but at this time, no additional counties can be added to the list of those remaining from the initial goal (Montcalm,
Mecosta, Ionia, St. Joseph, and Branch Counties). With the probable exception of Montcalm, whose plan is close to
complete as of early 2019, if those counties are able to apply for HMA planning grants, or to make progress on their
plans through other means, they are encouraged to do so, since it is no longer clear how long it would take for these
plans to be completed with the direct assistance of available MSP/EMHSD staff.

As always, preliminary reviews of draft materials will still be provided upon request and full advisory reviews will be
provided upon receipt of a submitted plan. Occasional delays must result when staff time is already committed to
higher-priority activities, such as active disasters, updating the state hazard mitigation plan, or grant-related deadlines.
In these cases, FEMA staff may be requested to officially review such plans without being preceded by a state review.
Plans that are judged as needing enhancement in order to meet federal planning requirements will result in the
provision of guidance and advice to local jurisdictions and/or their consultants. In some cases, with the approval of
involved stakeholders, MSP/EMHSD staff will provide suggested language, procedures, methods, guidance, editing
and proofreading assistance to support the successful completion of local plans. When such plans are completed, they
are forwarded to FEMA for official review. Completed FEMA reviews are promptly relayed to appropriate local
stakeholders upon receipt, along with any advice deemed pertinent to the federal review.
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The following approximate timeframe for anticipated planning activities is as follows:
e April 2019 — Official adoption of the 2019 Michigan Hazard Mitigation Plan update.

e 2019 to 2023 — Further coordination of state and local plans, in two directions, as further described below: (1)
assistance and guidance provided to local planning efforts, and (2) the use of information from local hazard
mitigation plans to inform the Michigan Hazard Mitigation Plan, improve its information base, find new ideas
for mitigation needs and actions, prioritizing project funding, informing future refinements to the methods for
prioritizing communities, accounting for development pressures, etc. As shown in Appendix 16, an element
within the final section of Michigan’s local plan review form seeks to encourage local plans to coordinate
their activities with the goals and objectives in this state plan.

e 2019 to 2024 — Ongoing assistance with local mitigation planning, plan review activities, and planning grant
administration, to promote the successful completion of as many local hazard mitigation plans as possible
(including all those that had received funding support), and with some effort (as staff time permits) to provide
direct assistance to the remaining Michigan counties that had not yet completed any FEMA-approved local
hazard mitigation plan. Continued administration of available planning grant funds for local communities that
need to update their approved hazard mitigation plans. Coordination between state agencies and their partners
continues, through the MCCERCC, the state agency emergency management coordinators meetings, Silver
Jackets, MSP/EMHSD training activities, disaster outreach activities, and other staff contacts and activities.

e 2019 to 2024 — Maintain and bolster coordination with the USGS, National Weather Service, regional
planning offices, Michigan Climate Coalition, Silver Jackets, Michigan’s many public universities, and
agencies such as the Michigan Association of Counties, Michigan Townships Association, and Michigan
Municipal League, and the Michigan Association of Planning, to promote and facilitate hazard mitigation
planning which is a prerequisite for many project activities and funding.

e 2019 to 2024 — Continuing provision of training through regularly scheduled MSP/EMHSD training courses,
direct training provided by MSP/EMHSD planning staff, and outreach and presentations (at conferences,
meetings, and university settings).

e 2019 to 2024 — Making use of local hazard mitigation plan information now compiled into Appendix 13 of
this Michigan Hazard Mitigation Plan.

e 2019 to 2022 — MSP/EMHSD planning staff will meet with, provide information to, and offer assistance to all
local emergency management coordinators, through the regularly scheduled MSP district coordinator
meetings. At these meetings, staff will present relevant and information, guidance, and resources for use in
local plan development and update processes. During past state planning cycles, this type of outreach has
tended to be focused upon the time immediately after the state plan has been updated, and for staff time to
focus upon the state plan update during the last part of the state planning cycle.

e 2020 to 2024 — As staff time permits, refinement of the previous goal involving the (initially LEIN-based)
searchable hazard history tool; investigating and developing more efficient methods to document
technological and human-related hazard events not already covered by the activities and products of the
USGS, National Weather Service, and other agencies. If successful, this information would eventually be
available to assist with local and state hazard mitigation planning and hazard analysis processes.
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Michigan Hazard Mitigation Plan:
10. Implementation, Monitoring, and Maintenance

2019 Plan Adoption and Promulgation

The 2019 MHMP process led to official adoption and promulgation by the MCCERCC, the State Director and Deputy
State Director of Emergency Management and Homeland Security (the two highest ranking emergency management
and homeland security officials in Michigan), and Governor Gretchen Whitmer. The final dates for these parts of the
process can be found on the official promulgation letters that appear at the beginning of this document (immediately
following the Table of Contents, before page 1). Sections of the plan were submitted electronically for FEMA review
starting in February 2019, and that process was completed in April 2019, with a final version of the MHMP submitted
in its entirety to the FEMA Region V office in Chicago. With that submission, approval was requested as a Standard
State Hazard Mitigation Plan under the standards of the Disaster Mitigation Act of 2000, and based upon FEMA’s
feedback from advance drafts of the document. The plan may be further revised during 2019 and 2020, as appropriate
for compliance with the Emergency Management Accreditation Program, to support Michigan’s re-accreditation
goals.

Plan Distribution

The final plan will be published online, and also available upon request (or distributed under certain conditions) in
alternative formats, such as digital media. Notification of availability will be provided to members of the emergency
management and homeland security communities, MCCERCC members and their agencies, as well as professional
planning agencies and registered MSP/EMHSD course attendees. Only some of the content in Attachment A is
withheld from online posting and other general distribution. Distribution procedures assure that all of
MSP/EMHSD’s most important partnering agencies, along with interested members of the general public will receive
copies of the plan and be encouraged to provide comments and feedback. Copies will also be distribution in
accordance with state law). This plan document itself encourages interested parties to submit comments and
suggested revisions to MSP/EMHSD planning staff for consideration in future updates. The MSP/EMHSD
Publications web site and other contexts of MHMP distribution are also designed to invite such feedback.

Implementation of Objectives

The MSP/EMHSD and the MCCERCC Hazard Mitigation Committee are jointly responsible for initiating and
monitoring the implementation of the mitigation objectives listed in this plan. Council members and MSP/EMHSD
staff involved with each objective will report (when appropriate) on implementation status at MCCERCC Hazard
Mitigation Committee meetings, regular MCCERCC meetings, or other activities connected with the monitoring and
update of this plan. Specific implementation actions taken are highlighted in Chapter 9’s “Mitigation Opportunities,
Recommendations, and Implementation™ section within this plan, and a table in that chapter provides more detail
involving either targeted completion years, or the continuation of work that has been classified as a high, ongoing
priority. In addition, some implementation actions may be highlighted and discussed in MCCERCC’s Annual Plans or
other documents, such as MSP/EMHSD Publication 106a “Hazard Mitigation Best Practices: Michigan Success
Stories,” which have been widely distributed to state agencies, the Governor’s office and Michigan Legislature, and
posted for public viewing and downloading on the MSP/EMHSD web site. When significant accomplishments are
made on a specific project or it has been completed, the MSP/EMHSD and MCCERCC may (at the discretion of the
MCCERCC Chair) issue a media release that highlights those accomplishments and the overall benefits derived from
the project (a mitigation “success story”).

Integration with Other Ongoing State Planning Efforts

The state mitigation planning effort has been integrated with a number of other, ongoing state-level planning efforts.
Various objectives listed under the four goals outlined in the “Mitigation Opportunities, Recommendations, and
Implementation” section of Chapter 9 had described an increase in the coordination of state mitigation efforts with
other ongoing state programs and planning efforts. Recent enhancement of the Silver Jackets coordination
mechanism, participation of MSP/EMHSD in the Michigan Climate Coalition, continued use of urban planning
networks, and similar activities, all provide new and potentially expanding means to coordinate with other planning
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efforts. As documented in Appendix 5, personnel have advocated for hazard mitigation principles when participating
in processes involving state transportation planning, MDMV A miilitary facility planning, climate change assessments
and conferences, an urban planning conference and class sessions, an MSU Extension meeting and webinar, and so
on. Similar opportunities will be identified and made use of in the future.

Integrating Hazard Mitigation into Comprehensive Planning Processes

For example, one of the most basic priorities outlined in this plan is the statewide integration of hazard mitigation
principles and practices into the comprehensive planning process at the local government level. If such integration
were to be achieved on a statewide basis, the state of Michigan could reduce the number of new developments and
structures or redeveloped areas that are at risk to a variety of hazards. This effort is being approached from several
angles in this plan, including:

e Educating professional and lay planners about mitigation principles and practices to enhance plan integration
efforts.

e Encouraging the effective use of land use and land development (regulatory) tools to mitigate hazards.

e Developing and disseminating planning guidance that provides instruction on the integration of mitigation
into comprehensive planning.

e Continued participation in national, regional, state, and local efforts to integrate hazard mitigation into land
use and land development mechanisms (e.g., through the American Planning Association, Michigan
Association of Planning, Michigan Land Use Leadership Council, etc.).

e Coordinating state and local hazard mitigation planning efforts.

(Refer to “Goal 2: Reduce Property Damage” in Chapter 9 for more detailed background information on and specific
objectives related to these integration efforts.)

Integrating Hazard Mitigation into the Michigan Emergency Management Plan

The Michigan Emergency Management Plan (MEMP) is the state’s emergency operations plan developed pursuant to
1976 PA 390, as amended (the Michigan Emergency Management Act). The MEMP, which addresses all phases of
emergency management, assigns specific mitigation tasks to state agencies in an effort to reduce the hazard
vulnerability of state owned/operated facilities, or local facilities that state agencies may assist in the construction of
using state and/or federal grant funding. For example, the Michigan Department of Environmental Quality is tasked
in the MEMP to “maintain programs to protect the operational and structural integrity of public water distribution and
wastewater treatment systems.” Similarly, the Michigan Department of Natural Resources is tasked to “coordinate
wildfire mitigation and prevention activities” and “promote urban forestry measures to minimize ice- and storm-
related damage,” and so forth. A number of state agencies have been assigned similar mitigation tasks in the MEMP,
which helps to further institutionalize the concept of hazard mitigation in the state’s emergency management program.
Simultaneous with the update of this 2019 MHMP, MSP/EMHSD personnel within the same unit have begun to
update the MEMP. A January 2019 draft edition of MEMP was reviewed for consistency with the April 2019 MHMP
(along with its attached document, the Michigan Hazard Analysis), which in turn informs the continued refinement of
the MEMP. In these ways, the state hazard mitigation planning and emergency response planning activities have
coordinated with each other. It should be noted that EMAP accreditation standards require the effective coordination
of state-level hazard mitigation and emergency response plans.

State Flood Hazard Mitigation Executive Directive

The state hazard mitigation planning effort also helps ensure that mitigation principles and practices are taken into
account when state agencies site and construct public facilities and infrastructure such as state buildings and roads and
bridges. In fact, for flooding, this has been mandated through the issuance of the Governor’s Executive Directive
2001-5, “State Flood Hazard Mitigation” (which can be found in Appendix 15). This Executive Directive, issued on
September 11, 2001, requires all Michigan state agencies to adhere to the provisions found in the State’s original
flood hazard mitigation plan—Executive Order 1977-4, dated May 13, 1977—which requires state agencies to
evaluate flood hazards when planning and constructing state facilities and avoid flood-prone areas to the extent
practicable. Executive Order 1977-4 (included as Appendix 15) also requires state agencies to flood proof existing
facilities whenever practical and economically feasible, attach deed restrictions to flood-prone state lands being sold
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or distributed to the public, and take flood hazards into consideration when evaluating land use plans submitted for
programmatic purposes.

From a practical standpoint, the effectiveness of these two gubernatorial edicts to prevent state agency development in
flood hazard areas will be a function of a number of factors, including the willingness of each Governor and the state
agencies to enforce the basic hazard mitigation principles, the costs associated with property development in an
alternate area, the level of knowledge, understanding and acceptance of mitigation by all involved parties, and the
political, social and economic environment in place at the time the decision has to be made. Simply put, a
Gubernatorial Executive Order or Directive might be considered only as effective as those involved at the time want it
to be. Although essentially carrying the weight of law, such edicts can be rescinded by future Governors or neglected
after sufficient time has passed. If subsequent Governors do not enforce the measures through cabinet-level agency
directors and their support staffs, the measures can easily become ineffective. On the other hand, if the Governor in
office at the time of the development decision diligently enforces the provisions, these two documents can be very
effective at limiting or eliminating state-sponsored development in flood hazard areas.

Plan Approval by FEMA and Compliance with the Emergency Management Accreditation Program

Coordination meetings, phone calls, and emails took place with the appropriate FEMA reviewer over the course of
many months. Draft materials resulted in a February plan review, allowing a few noncompliant elements to receive
additional focus. The plan was refined into a final draft in March, with sections of it submitted as their update process
was considered complete. Some EMAP compliance elements were reserved until after FEMA review requirements
could be met, so that Michigan’s coverage with an approved plan would not lapse. Subsequent to April 2019,
additional updates to satisfy EMAP criteria will be included in the MHMP, and the amended plan will be re-submitted
to FEMA. The April 2019 edition and its associated Michigan Hazard Analysis focused upon FEMA standards and
natural hazards. Follow-up editions of these documents will include updated technological and human-related
hazards, and additional MHMP updates aimed toward EMAP re-accreditation. To see plan review sheets for state
plans, local plans, and EMAP compliance standards, please refer to Appendix 16.

Integration with FEMA’s Hazard Mitigation Programs and Initiatives

The process used to develop this plan is necessarily intertwined with numerous FEMA mitigation programs and
initiatives in that 1) the mitigation planning requirement originated at the federal level and the planning therefore must
follow the established federal guidelines, 2) some of FEMA’s programs are frequently used to fund the
implementation of some of the specific objectives listed under the four established goals in the plan, and 3) the
mitigation strategies that are developed subsequent to a federally declared major disaster in Michigan lead to revised
or new planning initiatives addressed or coordinated with in this plan.

Community Rating System — National Flood Insurance Program

An example of a FEMA program that is being used to encourage the achievement of specific objectives is the
Community Rating System (CRS), a voluntary incentive program under the National Flood Insurance Program that is
being successfully implemented in Michigan by the Michigan Department of Environmental Quality. (The CRS
recognizes and encourages community floodplain management activities that exceed the minimum NFIP requirements.
Flood insurance premium rates are discounted to reflect the reduced flood risk resulting from the community actions.)
Generally, each participating community has either prepared a flood mitigation plan (in some cases as part of a
county- or region-wide planning effort) or is actively working on a more focused strategy for floodplain management.
The undertaking of floodplain management activities—such as public information and education enhancement,
mapping and floodplain regulations, flood damage reduction, and flood preparedness—all tie in with objectives
specified in this state plan.

Federal Hazard Mitigation Grant Programs

The Hazard Mitigation Grant Program (HMGP), Flood Mitigation Assistance Program (FMAP), and Pre-Disaster
Mitigation Program (PDMP) have all been successfully used to fund hazard mitigation projects covered in this plan or
originating in local plans. Other projects have been successfully funded under the annual Emergency Management
Performance Grant (EMPG), Homeland Security Grant Program, U.S. Forest Service, etc. Please refer to Appendix
10 and Appendix 11 for extensive information about these programs and projects.
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Post-Declaration Hazard Mitigation Strategies

The post-declaration mitigation strategy process has also contributed to the development of this plan in that the issues,
concerns, and opportunities identified in those strategies have led to revised or new objectives being added to the plan,
and new project ideas to fund under the various grant programs. Development of the post-event mitigation strategy
necessarily focuses attention on each disaster and its initiating conditions during the short-term recovery period, when
mitigation opportunities are available that might otherwise disappear as the long-term recovery process begins. The
mitigation strategies were jointly developed by FEMA and the MSP/EMHSD (with input from other involved federal,
state and local agencies) and are signed by both parties as a commitment to implement the strategy to the extent that
resources and circumstances allow.

The mitigation strategies developed all previous federally declared disasters are summarized in Appendix 14 of this
plan and have been incorporated, where appropriate, into specific objectives listed under one or more of the four plan
goals. (Prior to Federal Disaster 1181 in Michigan, states were required to develop a more formalized plan, rather
than the shorter strategy document, to meet the requirements set forth in Section 409 of the Stafford Act. Selected
recommendations from Michigan Section 409 plans from Federal Disasters 0774, 1028 and 1128 are still referenced
within this document, although they may have changed over time. Please refer to Appendix 12 for more detail.)

Since it can take some time for after-action reports and hazard mitigation strategies to be developed after a disaster
occurs, it is therefore important to have promoted and obtained a widespread awareness of hazard mitigation
opportunities and their value during response and recovery efforts. Even if such awareness is only achieved among a
portion of the involved responders, emergency managers, and crew leaders, the benefits gained are still notable and
important for reducing or preventing future problems. For example, during disaster #1028 (the Northern Michigan
Deep Freeze), broken water pipes that needed immediate replacement (a response action) were fortified with freeze-
resistant properties so as to prevent future damage from that type of hazard. This was due to a recognition that simple
restoration of the pipes would leave them vulnerable to breaks during the next freeze event.

Similarly, any hazard mitigation activities funded under Section 406 can also serve as recognized, documented
examples of post-declaration hazard mitigation projects executed as part of a response/recovery phase of emergency
management, because Section 406 provides funding for “mitigation measures in conjunction with the repair of the
disaster-damaged facilities...performed on the parts of the facility that were actually damaged by the disaster.”
Michigan has had numerous (post-disaster/recovery) hazard mitigation projects funded under this source, and new
details about them have been included in this plan. Appendix 11 and Appendix 14 provide more information.

Cooperating Technical Partner Program (NFIP Floodplain Mapping)

The Michigan Department of Environmental Quality, Water Resources Division (MDEQ/WRD) worked with local
communities for which floodplains were being mapped—the “Cooperating Technical Partner” (CTP) Program enabled
states and local communities with demonstrated resources and expertise to be delegated the authority to review and
publish National Flood Insurance Program (NFIP) studies without the need for further federal review. The state and
local communities, as CTPs, could also process revisions to existing NFIP studies and then re-map the floodplain.
Local community resources could include labor, funding, in-house information, the gathering of field data, and
technical support for printing floodplain maps. The MDEQ/WRD devotes staff time and technical expertise to
develop hydraulic models and produce the NFIP reports and associated digital floodplain maps which are then made
available on MDEQ/WRD and FEMA web sites. This information can provide the basis for the community’s flood
hazard mitigation planning and floodplain management efforts.

Plan Maintenance and Mitigation Monitoring

Plan Maintenance

The MSP/EMHSD and MCCERCC are jointly responsible for the continuous maintenance and revision of this plan,
although the MCCERCC’s role is strictly advisory in nature. The MCCERCC continually examines planning-related
issues at its meetings (full council meetings and committee meetings) and makes recommendations to MSP/EMHSD
staff to conduct research as necessary and make appropriate revisions to the plan based on the Council’s suggestions.
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Within the MCCERCC, plan maintenance responsibilities rest primarily with the Hazard Mitigation Committee. The
MCCERCC Hazard Mitigation Committee and MSP/EMHSD mitigation staff will continue to meet periodically to
review and evaluate parts of the plan. MSP/EMHSD and other agencies that are referenced, either directly or
indirectly, in the list of MHMP Objectives will monitor progress in achieving or reassessing those objectives. If
deemed necessary and appropriate by the Hazard Mitigation Committee, representatives from local government,
involved state and federal agencies, and nongovernmental organizations that participated in the plan development
and/or that are impacted by the plan may be invited to participate in this review process. The Hazard Mitigation
Committee will analyze the overall success and progress in implementing the plan, as well as the appropriateness of
the plan’s content. Criteria that will be used to evaluate the plan include but are not necessarily limited to:

The relevance and appropriateness of the plan goals and objectives to current conditions,

The nature, scope and magnitude of hazard-related problems in the state and country,

The type and amount of resources available to implement the plan,

The current and projected capabilities of the assigned implementing agencies,

Relevant deadlines, priorities, and other considerations of the scarcity of available resources,

Plan implementation problems that have occurred or that may occur, such as technical, political, legal, social,
or coordination issues, and

e The overall success of actions that have been implemented.

One of the dilemmas in past plan updates, including this one, is that of finding ways to more evenly distribute heavy
work burdens throughout the available timeframe for this large plan, and its associated hazard analysis document, in
coordination with multiple agencies and their subject matter experts. After completing the initial MHMP in 2004-
2005, the Michigan Hazard Analysis was updated in 2006 but already felt out-of-date by 2008, leading to the inclusion
of an updated hazard analysis within the 2008 and 2011 editions of the MHMP. Another update of the Michigan
Hazard Analysis was then published in 2012, but felt out-of-date by 2014 and therefore again had all of its content
updated and included with the 2014 MHMP. The work undertaken to update the hazard analysis in advance did not
result in a relieved work burden during each MHMP update. Key MSP/EMHSD personnel has identified the likeliest
solution to these problems: the maintenance of shared files that must be updated whenever new information becomes
available, and that can quickly be assembled into a full publishable document on an as-needed basis. Both the
Michigan Hazard Analysis and the Michigan Hazard Mitigation Plan must be re-organized for this kind of ongoing
maintenance. Periodic distribution of the updated contents to subject matter experts and partnering agencies (as well
as online postings of the newest consolidated document), for feedback, would have to occur periodically—not so soon
that the review feels unnecessary, but soon enough that MHMP deadline problems and workloads can be relieved.
Thus, for example:

1. The April 2019 MHMP gets officially adopted and receives FEMA approval. Its attached document,
Michigan Hazard Analysis, is included as a part of this plan, and provides chapters on all of Michigan’s
natural hazards.

2. Each chapter of the Michigan Hazard Analysis must be set up, in editable form, on a shared platform that
allows for multiple editors, but these chapters are also regularly checked for quality and backed-up regularly.
Each chapter and appendix of the MHMP is similarly set up for shared editing in this way.

3. Authorized personnel and subject matter experts (SME) may edit the content of these documents as needed.
For example, if a new grant program becomes available, the information about that program will be edited
into the appropriate files in both publications. If a department or agency’s name changes, edits will
immediately be made so that the new agency name is found and replaced in all the appropriate points of both
documents. Only in this way can the update work become better distributed across the entire available time
frame.

4. The content of the 2019 Michigan Hazard Analysis will need to have its technological and human-related
hazard chapters (previously published in the 2014 MHMP) fully updated, and then added to the shared
document platform to make those available for edits along with the natural hazard chapters already placed
there. After EMAP re-accreditation in 2020 or 2021, an adjusted MHMP could go through the FEMA review
and official publication process.
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5. Periodically then, about every 2 years thereafter, all the continually maintained chapters of the Michigan
Hazard Analysis will need to be distributed for SME and partner agency review prior to consolidation for
publication and general re-distribution.

6. Similarly, the full MHMP would have its continually maintained components reviewed by appropriate SMEs
and agencies, and these revised components would be quickly consolidated into a full document that can be
sent for FEMA review (along with the most current edition of the Michigan Hazard Analysis), and through the
administrative process that results in the authorization and signature of Michigan’s governor. The proposed
timeframe for this MHMP cycle would be every 4 years (approximately one plan update for every 2 updates
of the associated Michigan Hazard Analysis).

The MCCERCC and its Hazard Mitigation Committee would be an important part of this periodic review process, as
well as the source of current information that needs to be identified as meriting revisions to these key documents. The
MCCERCC Hazard Mitigation Committee will also review the implementation methods for each objective to
determine which methods worked (or may work) well. In addition, the Committee will examine any difficulties
encountered, assess how well coordination efforts are proceeding, and determine which methods need to be revised or
strengthened. The Hazard Mitigation Committee will compile its findings and create a list of recommended changes
that need to be made to the plan content or implementation. Detailed information about hazards and events would
need to be compiled continually by MCCERCC agencies and submitted to support staff for timely editing into the
appropriate documents. New partnerships, information sources, and analytic methods will continue to be sought,
tested, used, maintained, and improved.

The State Planner, lead Hazard Mitigation Planner, and other staff within the State Support Unit of the MSP/EMHSD
are the key personnel who would receive recommendations and information, make the necessary changes to the
appropriate documents, oversee the distribution processes involved in periodic document review, and also oversee the
process of periodically consolidating the files into a consolidated publishable form. The MSP/EMHSD State and
Local Support Section staff and members of the MCCERCC Hazard Mitigation Committee will present the revised
plan to the MCCERCC for its review, approval and adoption. The revised plan will then be submitted to the 1)
Deputy State Director of Emergency Management and Homeland Security, 2) State Director of Emergency
Management and Homeland Security, and 3) Governor for review, approval, and official adoption and promulgation
by the State of Michigan. The newly revised and adopted plan will be submitted to FEMA for approval under the
federal Disaster Mitigation Act of 2000 plan revision process—currently on a five-year cycle. Once approved by
FEMA, the drafted sections of the plan will (subject to sensitivity considerations) be replaced by final versions on the
MSP/EMHSD web site. The finalized 2014 plan had been available for public review and comment for the entire five
years until its update process was completed, and it will be replaced with the finalized 2019 edition, when that is
approved. Hardcopy editions of the plan may be produced at the discretion of the MSP/EMHSD and MCCERCC.

Post-Incident Plan Review

As appropriate, the plan will be reviewed after Michigan receives a major disaster or emergency declaration under the
federal Stafford Act. Multiple such events had taken place since the 2014 edition of this plan had been completed,
and their strategies have been summarized within Appendix 14. The MSP/EMHSD and MCCERCC will jointly
determine if additional review is required, and the extent of the review, based on the situational circumstances at the
time of the declaration. (Similar consideration is given to the Michigan Emergency Management Plan, which serves
as the response plan for the state.) The incident-specific hazard mitigation strategy document developed jointly with
FEMA may in this way become incorporated into appropriate elements of plan structure. Changes to the plan’s goals
or objectives, or the prioritization of or implementation methods for the objectives, will be made if there is a
compelling need to expedite the implementation of specific hazard mitigation measures. Objectives for the 2019
update have been changed, guided in part from a consideration (or reprioritization) of activities and events that have
occurred within Michigan during the past five years. Any routine or non-urgent changes noted during the post-
incident plan review are to be made during the next scheduled plan revision cycle, but may be immediately logged
within the draft documents maintained by MSP/EMHSD personnel.

For non-federally declared incidents involving natural, technological, or human-caused hazards that cause a need for
SEOC activation or significant government involvement, the MSP/EMHSD will, at its discretion based on incident
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circumstances, review the plan for possible mitigation opportunities during the incident recovery period. In those
instances, the MCCERCC may be consulted for its advice, expertise, and resources as determined necessary and
appropriate by the MSP/EMHSD. Hazard mitigation opportunities will be pursued, at the discretion of the
MSP/EMHSD or another state, local, or federal agency with regulatory or stewardship authority over the hazard, if
deemed appropriate and potentially effective to mitigate future such incidents and their associated negative impacts
and consequences. Such mitigation actions may be reported in the Incident Action Plan (IAP), Incident After-Action
Report (if one is developed), or in similar reports. In some cases (at the discretion of the MSP/EMHSD or other
regulatory/steward agencies), a specific report or strategy document may be developed to outline the problems
encountered, the need for mitigation actions, the specific actions taken, and by whom. If such a report is developed, it
may (at the discretion of the MSP/EMHSD) be appended to this plan for monitoring, implementation and historical
record purposes. Again, routine or non-urgent matters are best handled through the ordinary five-year MHMP update
cycle, since this provides the greatest opportunity for coordination and feedback involving many agencies as well as
the general public.

Post-incident review for possible mitigation opportunities could be recorded in the following format, to provide an
historical record for the reviews and activities that occurred:

Post-Incident Hazard Mitigation Plan Reviews, by Incident
Incident type and date.
Name of reporting person and agency.
Brief description of the incident and its specific impacts observed by the agency and its partners.
Specific hazard mitigation actions implemented.
Name(s) of implementing agency (agencies).
Additional hazard mitigation needs identified (including specific locations and details, if available and
appropriate to report).

AN

Hazard Mitigation Plan Monitoring

The responsibility for monitoring and tracking the progress of mitigation actions and project closeouts rests primarily
with the MSP/EMHSD staff for activities that involve HMA funding, while other Objectives involve the activities of
agencies such as the MDNR and MDEQ, who would thus handle the monitoring for these activities and report either
through direct contact with MSP and other relevant agencies, or through their MCCERCC representatives. The
MSP/EMHSD mitigation staff has always carried significant project monitoring and tracking responsibilities as the
grant managers for the Hazard Mitigation Assistance (HMA) program (including HMGP, FMAP, and PDMP), which
are often used to fund projects or actions listed in this plan (or which this plan supports for implementation by local
communities in conjunction with their own plans).

MCCERCC’s Annual Report and Plan

A significant component of the MCCERCC monitoring process involves the update of the mitigation elements in its
Annual Report and Plan. This report is updated each year and serves as an official record of MCCERCC-related
mitigation achievements for each year. The Annual Plan and its updates are made available to the Governor, state
agencies, and the state’s local emergency management and homeland security programs. The annual reports have also
been made available on the associated MSP/EMHSD and MCCERCC web site for viewing and downloading by the
general public and other interested parties. Once projects or objectives are completed and closed out, they will be
removed from the “active” objectives in the MHMP by the MSP/EMHSD and reported on, as appropriate, in the
MCCERCC Annual Plan, sometimes taking the form of a mitigation “success story.” Many projects, however, are
ongoing rather than fully completed, and in these cases, the MHMP reports the current status (i.e. any progress
achieved since the previous MHMP update in 2014).

As indicated above in the “Plan Maintenance” section, the MCCERCC Hazard Mitigation Committee and
MSP/EMHSD mitigation staff do meet regularly to review various sections of the plan (and its hazard analysis) during
the five years between update deadlines for the MHMP’s FEMA-mandated cycle. Part of that process includes a
thorough review of the plan goals, objectives, prioritization criteria, and selected implementation details. The
MSP/EMHSD charts progress on each objective, reports this to the MCCERCC Hazard Mitigation Committee in the
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MCCERCC Annual Plan and during explicit MHMP update activities, and the results are summarized in the updated
MHMP Objectives. The MSP/EMHSD State Hazard Mitigation Officer (SHMO) will be primarily responsible for
continually tracking and monitoring the progress of implementation of the various projects and actions listed under
each plan objective. As part of the MCCERCC annual plan update, the SHMO or his associated staff will follow up
with the involved parties throughout the year to determine the implementation progress and status. As appropriate,
periodic reports (verbal or written) will be requested on each project’s status, conducted site visits, media reports,
conference calls or meetings held, or other methods used as necessary to obtain status information.

Project Tracking, Monitoring, and Closeout

Mitigation projects listed in the MHMP that are being funded under the HMA (HMGP, FMAP, PDMP) are tracked,
monitored and closed out by MSP/EMHSD mitigation staff in accordance with applicable federal and state laws and
guidelines and the provisions set forth in the FEMA-approved State Administrative Plan and program guidance
documents for the funding program. The status of each of these projects will be reported on periodically by the
SHMO at MCCERCC Hazard Mitigation Committee meetings. Progress is also reported in quarterly reports to
FEMA, per federal program requirements. All projects are closed out in accordance with the requirements set forth at
the time of close-out by FEMA. In general, the closeout process for these grant projects involves reconciling financial
documentation, processing the final payment, conducting a site visit, photographing the project site, geo-locating the
project, completing all required closeout paperwork (including environmental documentation), and submitting a
closeout request package to FEMA. These activities are the responsibility of the SHMO and are sometimes carried
out with the assistance of the Assistant SHMO, other staff, or a FEMA Disaster Assistance Employee (DAE).

Monitoring Acquired Land

Another component of the grant program project closeouts involves the long-term monitoring of acquired lands. The
State is required to provide a report to the FEMA Regional Administrator every three years certifying that acquired
lands continue to be maintained, consistent with the open-space grant requirements of 44 CFR Part 80. To achieve
this obligation, the MSP/EMHSD corresponds with each jurisdiction where land has been acquired, for confirmation
of compliance. The MSP/EMHSD maintains a table of acquired properties and points of contact for each jurisdiction.
Every three years, the MSP/EMHSD reviews and updates the contacts and then sends out correspondence reminding
each jurisdiction of their 44 CFR Part 80 obligations, provides them with a list of properties they are responsible for
on a “3-year Open Space Property Certification” form, and establishes a deadline by which they need to return the
completed form and photographs of the vacant parcels. The MSP/EMHSD then compiles a report for FEMA.

The MSP/EMHSD maintains a comprehensive data base of all HMA (HMGP, FMAP, PDMP) projects funded in
Michigan, which it uses to track and monitor the projects and which also serves as a historical record of all projects
funded under each program. A summary of those databases (in table format) can be found in Appendix 11 in this
plan.

Implementation Status of Hazard Mitigation Objectives: 2014-2019

Some of the mitigation objectives under each goal from the 2014 edition of this plan have been implemented, some
have not, and many are still in process (or designed to be ongoing processes). Information related to implementation
status for each objective is generally contained in the “Comments” for each goal in the “Mitigation Opportunities,
Recommendations, and Implementation” section (in Chapter 9). In addition, the section titled “Compendium of
Addressed Objectives” (Appendix 12) contains a complete listing of those objectives that have either been completed
or removed from further consideration due to non-feasibility, consolidation, or some other reason. The State of
Michigan will continue to work toward the successful implementation of the updated objectives during the five-year
revision cycle for this plan as time, resources, priorities, and circumstances permit, as estimated within the table
toward the end of Chapter 9, and its associated lists of planning-oriented tasks and timeframes.

A number of factors influenced the implementation of state-level mitigation objectives in Michigan during the period
from 2014-2019, although conditions were generally recovering from a previous series of negatively impacting factors
during the “great recession” period that had limited or hindered the full implementation of all scheduled objectives.
Currently identified factors include:
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e Lack of available state and local funds for project cost-sharing and general project implementation due to state
and local budget limitations. (Note: Nationally, Michigan had recently been ranked last or near the bottom in
various state-level economic vitality indicators, and was also the only state to lose population between the
2000 and 2010 censuses.) In recent years, Michigan has seen the recovery of most of its lost population, a
drop in unemployment rates, and an uptick in various fiscal and financial indicators.

e Competing projects within the MSP/EMHSD and other agencies which address hazard mitigation activities,
whether from disasters or other required emergency management activities, staff departures and
reassignments, cross-training needs to prepare for the possibility of such departures or reassignments,
documentation requirements, increases in planning standards, difficulties in application processing, etc.

e The unreliability and reductions in homeland security, emergency management, and other grant funding
sources experienced in recent years by MSP/EMHSD and other agencies, creates additional work to find
compensating or substitute sources of funding, or to calculate cheaper and more efficient means of
accomplishing planned tasks with reduced funds and staff. In addition, an ever-increasing complexity of
program requirements, and correspondingly shorter timeframes for successful development and completion of
activities under the various grants or mandates (e.g. THIRA), have created tremendous challenges.

e The general complexity and time-consuming nature of the DMA 2000 state mitigation planning requirements
themselves, such that during the latter half of each update cycle, limited staff time is less able to be devoted to
local plan oversight and actual implementation activities, and instead dedicated to updating the plan.

e The statewide local hazard mitigation planning effort still has challenges in justifying the extensive efforts
that are required to develop or update a plan, and then to attempt long and complicated application processes
that might not be successful under nationally competitive selection processes. Local efforts are many ways
the more natural level of government to be able to address hazards and implement specific projects in the field
(or through land use regulatory functions, which are primarily held by local levels of government), but some
counties have become inactive with regard to developing or updating their local plans.

Please refer to Chapter 9 for a comprehensive discussion of the plan’s goals, objectives, recent implementation status,
and implementation methods. In addition, please refer to Appendix 4 for a discussion of challenges and problems
involving state resources, program coordination, and implementation impediments.

Applicant Assurances

The State of Michigan will comply with all applicable federal statutes and regulations during the periods for which it
receives grant funding, in compliance with 44 CFR 13.11(c) and will amend its plan whenever necessary to reflect
changes in state or federal laws and statutes as required in 44 CFR 13.11(d).

At the time of application for FEMA mitigation grant funds, applicants sign FEMA Form 20-16 certifying that they
will comply with applicable standard assurances as follows: (FEMA Form 20-16A) Assurances for Non-Construction
Programs, (FEMA Form 20-16B) Assurances for Construction Programs, (FEMA Form 20-16C) Certifications
Regarding Lobbying; Debarment, Suspension, and other Responsibility Matters; and Drug-Free Workplace
Requirements, and (FEMA SF-LLL) Disclosure of Lobbying Activities. At the time of grant award for FEMA
mitigation grant funds, recipients sign a grant agreement officially certifying that they will administer the grant in
accordance with federal regulations including (but not limited to) Titles 2, 31, and 44 of the Code of Federal
Regulations, OMB Circulars, and applicable State laws and statutes.
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Michigan Hazard Mitigation Plan:
Appendices

Appendix 1: Glossary of Selected Hazard Mitigation Terms

ACQUISITION/RELOCATION: A voluntary program offered through the Hazard Mitigation Grant Program
(HMGP), Flood Mitigation Assistance Program (FMAP), and Pre-Disaster Mitigation Program (PDMP) in which
repetitively flooded structures may be acquired by a municipality in order to remove the structure from the floodplain.
The property owner is given a fair pre-flood market value for the property. The municipality then clears the property
of the structure and maintains the property as open space in perpetuity. The State is the administrator of the grant
throughout this process and monitors the municipality in maintaining this property as open space.

ASSISTANCE: Any form of federal grant to implement cost-effective mitigation measures that will reduce the risk of
future damage, hardship, loss, or suffering as a result of major disasters.

BASE FLOOD: A flood having a one percent chance of being equaled or exceeded in any given year. This has
commonly been called the “100-year” flood, but efforts have been underway to discourage that phrase so that it is not
interpreted as a recurrence interval. A proposed replacement term would refer instead to the 1%-chance flood level.
COMMUNITY: Any state or area or political subdivision thereof, or any Indian Tribe or authorized tribal
organization, or authorized native organization which has the authority to adopt and enforce floodplain management
regulations for the areas within its jurisdiction.

COUNTY OR LOCAL EMERGENCY MANAGEMENT COORDINATOR: A person appointed pursuant to Act
390, P.A. 1976, as amended, to coordinate emergency management activities for a county or municipal emergency
management program. Often commonly called “County EM,” “Local EMC,” or “Emergency Manager.”

DAMAGE ASSESSMENT: The systematic process of determining and appraising the nature and extent of the loss,
suffering, or harm to a community resulting from an emergency/disaster.

DISASTER FIELD OFFICE (DFQO): The location established within the disaster area that functions as the joint
federal-state center for all response and recovery activities.

DISASTER MITIGATION ACT (DMA) OF 2000: Public Law 106-390, signed into law on October 30, 2000,
which amended sections of the Robert T. Stafford Disaster Relief and Emergency Assistance Act (Stafford Act) and
placed new hazard mitigation planning requirements on states and local governments in order to obtain Stafford Act
disaster relief assistance.

DISASTER RECOVERY CENTER (DRC): A location established within the disaster area that functions as a “one-
stop” information source for disaster recovery and hazard mitigation-related issues. DRCs are staffed by personnel
from FEMA and other federal agencies, state and local agencies, and private, voluntary relief organizations.
DISTRICT COORDINATOR: The Michigan State Police Emergency Management and Homeland Security
Division uniformed employee serving at any of eight State Police District Headquarters, whose primary job is to work
directly with local communities on emergency management activities.

DRY FLOODPROOFING: Any combination of adjustments and/or additions to structures that are intended to
eliminate or reduce the potential for flood damage by preventing water from entering the structure. (Examples:
waterproof walls and floors; permanently or contingently seal doors, windows, or other openings; build a berm higher
than the floor level.)

ELEVATION: A voluntary program offered through the HMGP, FMAP, and PDMP to raise the first floor of a
structure at least one-foot above the recorded base flood elevation. Utilities and mechanical equipment are also
elevated above the base flood elevation to reduce or prevent damage to them.

EMERGENCY MANAGEMENT AND HOMELAND SECURITY DIVISION (EMHSD): The division within
the Department of State Police that coordinates the comprehensive emergency management activities (mitigation,
preparedness, response and recovery) and homeland security activities of state and local government and maintains the
Michigan Emergency Management Plan and Michigan Hazard Mitigation Plan. The Emergency Management and
Homeland Security Division is also the primary state coordinating agency for the HMGP, FMAP, and PDMP, and
serves as the administrative arm of the Michigan Citizen-Community Emergency Response Coordinating Council
(MCCERCC).
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ENVIRONMENTAL ASSESSMENT: A document that is prepared when an HMGP, FMAP, or PDMP project does
not qualify categorically for exclusion, and determines whether an Environmental Impact Statement is needed.
ENVIRONMENTAL IMPACT STATEMENT: A document that is prepared for all actions significantly affecting
the environment.

EXECUTIVE ORDER 1977-4: A Michigan Executive Order issued by Governor William G. Milliken on May 13,
1977 that 1) designated an administering state agency for the state flood hazard management program, 2) directed
state agency directors to prevent uneconomic uses and the development of the State’s floodplains, and 3) directed state
agency directors to reduce the risk of flood losses in connection with state lands and installations and state financed or
supported improvements. This Executive Order is still in effect and continues to provide a foundation for the state’s
floodplain management efforts, in conjunction with Executive Directive 2001-5 (see below).

EXECUTIVE ORDER 1998-5: A Michigan Executive Order issued by Governor John Engler on July 29, 1998 that
established the Michigan Hazard Mitigation Coordinating Council (MHMCC) and assigned administrative functions
associated with the council to the Emergency Management and Homeland Security Division, Department of State
Police. (Note: Executive Order 2007-18 rescinded Executive Order 1998-5 and abolished the Michigan Hazard
Mitigation Coordinating Council. See next definition below.)

EXECUTIVE ORDER 2007-18: A Michigan Executive Order issued by Governor Jennifer Granholm on May 2,
2007 that established the Michigan Citizen-Community Emergency Response Coordinating Council (MCCERCC) and
assigned administrative functions associated with the council to the Emergency Management and Homeland Security
Division, Department of State Police. The Michigan Citizen-Community Emergency Response Coordinating Council
replaces the Michigan Citizen Corps Council, the Michigan Emergency Planning and Community Right-to-Know
Commission, and the Michigan Hazard Mitigation Coordinating Council. The MCCERCC is responsible for
developing and implementing emergency response and hazard mitigation plans for the state. The council also acts as
the state emergency response commission as required by federal statute. (Note: Executive Order 2007-18 rescinded
Executive Order 1998-5 and abolished the Michigan Hazard Mitigation Coordinating Council.)

EXECUTIVE DIRECTIVE 2001-5: A Michigan Executive Directive issued by Governor John Engler on September
11, 2001 that directed the Michigan Department of Environmental Quality, as the lead state agency, and the Michigan
Hazard Mitigation Coordinating Council and various other state agencies to develop a statewide, interagency flood
mitigation strategy to assure compliance with the State Flood Hazard Mitigation Plan (see Executive Order 1977-4
above). (Note: the Michigan Citizen-Community Emergency Response Coordinating Council has replaced the
Michigan Hazard Mitigation Coordinating Council, per Executive Order 2007-18. See definition above.)
EXECUTIVE ORDERS 11988 AND 11990: The requirements to avoid direct or indirect support of floodplain
development and to minimize harm to floodplains and wetlands. Federal decision-makers are obligated to comply
with these orders, accomplished through an eight-step decision-making process.

EXECUTIVE ORDER 12699: Requires that new construction of federal buildings must comply with appropriate
seismic design and construction standards.

EXECUTIVE ORDER 12898: Requires federal agencies to make environmental justice part of its mission by
identifying and addressing, as appropriate, disproportionately high and adverse human health or environmental effects
of its programs, policies, and activities on minority populations and low-income populations in the United States.
FACILITY: Any publicly or privately owned building, works, system, or equipment, built or manufactured, or an
improved and maintained natural feature. Land used for agricultural purposes is not a facility.

FEDERAL COORDINATING OFFICER (FCQ): The person appointed by the President to manage the federal
response to a major disaster or emergency, including the provision of hazard mitigation assistance to a state.
FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA): The federal agency that coordinates emergency
planning, preparedness, mitigation, response and recovery within the federal government. FEMA has been delegated
primary responsibility for administering the Hazard Mitigation Grant Program (HMGP), Flood Mitigation Assistance
Program (FMAP), and the Pre-Disaster Mitigation Program (PDMP).

FEDERAL HAZARD MITIGATION OFFICER (FHMO): The FEMA employee responsible for representing the
agency for each declaration in carrying out the overall responsibilities for hazard mitigation, including coordinating
post-disaster hazard mitigation actions with other agencies of government at all levels.

FEDERAL-STATE AGREEMENT: The document that states the understandings, commitments, and conditions for
assistance under which FEMA disaster assistance shall be provided. This agreement imposes binding obligations on
FEMA, the State, and local governments in the form of conditions for assistance which are legally enforceable.

92
Appendix 1: Glossary of Selected Hazard Mitigation Terms



FINDING OF NO SIGNIFICANT IMPACT: A determination that an action will have no significant impact on the
environment.

FLOOD MITIGATION ASSISTANCE PROGRAM (FMAP): A grant program created under the National Flood
Insurance Reform Act of 1994 to provide mitigation planning and project grants to states and communities. The
program is funded through flood insurance policy fees. The amount of funds available varies from year to year.
FLOODPLAIN: The lowland and relatively flat areas adjoining inland or coastal waters including, at a minimum,
that area subject to a one percent or greater chance of flooding in any given year (the “base flood”).

FLOODPLAIN MANAGEMENT: An overall community program of corrective and preventive measures for
reducing flood damage. These measures take a variety of forms and generally include zoning, subdivision or building
requirements, or special purpose flood ordinances.

GRANT: An award of financial assistance.

GRANTEE: The government to which a grant is awarded and which is accountable for the use of the funds provided.
The State of Michigan is the grantee for the Hazard Mitigation Grant Program (HMGP), Flood Mitigation Assistance
Program (FMAP), and Pre-Disaster Mitigation Program (PDMP).

HAZARD MITIGATION: Any action taken to reduce or permanently eliminate the long-term risk to human life and
property from natural, technological and human-related hazards.

HAZARD MITIGATION ASSISTANCE (HMA): An “umbrella” program that contains sources of grant funds for
hazard mitigation activities: the Hazard Mitigation Grant Program, Pre-Disaster Mitigation Program, and Flood
Mitigation Assistance Program. Please refer to the subsection entitled “Funding Sources for Implementation of
Mitigation Projects,” found within the “Mitigation Strategy” section of this plan.)

HAZARD MITIGATION GRANT PROGRAM (HMGP): A grant program authorized under Section 404 of the
Robert T. Stafford Disaster Relief and Emergency Assistance Act that provides funding for hazard mitigation projects
that are cost-effective and complement existing post-disaster mitigation programs and activities by providing funding
for beneficial mitigation measures that are not funded through other programs.

HAZARD MITIGATION STATE ADMINISTRATIVE PLAN: The plan developed by the State to describe the
procedures for administration of the Hazard Mitigation Grant Program and Flood Mitigation Assistance Program.
These State Administrative Plans are separate, stand-alone support plans to the Michigan Hazard Mitigation Plan.
HAZARD MITIGATION STRATEGY: The report developed by the State, FEMA, other federal agencies, and
affected local governments that identifies mitigation measures for implementation and recommends issues to be
addressed in the State Hazard Mitigation Plan, including those measures recommended for funding under the Hazard
Mitigation Grant Program (HMGP), Flood Mitigation Assistance Program (FMAP), Pre-Disaster Mitigation Program
(PDMP), and other applicable programs. Hazard Mitigation Strategies developed for each Presidentially declared
disaster become addenda to the Michigan Hazard Mitigation Plan. Sometimes referred to as “Disaster Strategies.”
Recommendations from these documents have been included in Appendix 14 of this plan.

INTERAGENCY HAZARD MITIGATION TEAM (IHMT): The mitigation team that is activated following
flood-related disasters pursuant to the Office of Management and Budget directive on Nonstructural Flood Protection
Measures and Flood Disaster Recovery, and the subsequent December 15, 1980 Interagency Agreement for
Nonstructural Damage Reduction.

LOCAL EMERGENCY MANAGEMENT COORDINATOR: The person appointed pursuant to 1976 PA 390, as
amended, to coordinate emergency management activities for a county or municipal emergency management program.
Also, commonly called a County EMC or Local “Emergency Manager.”

LOCAL GOVERNMENT:

a. Any county, city, village, town, district, regional authority, public college or university, or other political
subdivision of any state, any Indian Tribe or authorized tribal organization; and

b. Any rural community or unincorporated town or village or any other public entity for which an application for

assistance is made by a state or political subdivision.
MAJOR DISASTER: Any natural catastrophe (including any hurricane, tornado, storm, highwater, wind-driven
water, tidal wave, tsunami, earthquake, volcanic eruption, landslide, mudslide, snowstorm, or drought), or, regardless
of cause, any flood, fire, or explosion, in any part of the United States which in the determination of the President
cause damage of sufficient severity and magnitude to warrant major disaster assistance under the Stafford Act to
supplement the efforts and available resources of states, local governments, and disaster relief organizations in
alleviating the damage, loss, hardship, or suffering caused thereby.
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MICHIGAN EMERGENCY MANAGEMENT PLAN (MEMP): The plan developed and continually maintained
by the Emergency Management and Homeland Security Division, Department of State Police, pursuant to 1976 PA
390, as amended, for the purpose of coordinating the emergency management activities of mitigation, preparedness,
response and recovery within the state.

MICHIGAN CITIZEN-COMMUNITY EMERGENCY RESPONSE COORDINATING COUNCIL
(MCCERCC): The body established on May 2, 2007 by Executive Order 2007-18 to replace the Michigan Hazard
Mitigation Coordinating Council (see definition below), the Michigan Citizen Corps Council, and the Michigan
Emergency Planning and Community Right-to-Know Commission. The MCCERCC is responsible for developing and
implementing emergency response and hazard mitigation plans for the state. The council also acts as the state
emergency response commission as required by federal statute. Executive Order 2007-18 assigned administrative
functions associated with the MCCERCC to the Emergency Management and Homeland Security Division,
Department of State Police.

MICHIGAN HAZARD MITIGATION COORDINATING COUNCIL (MHMCC): The body established by
Executive Order 1998-5 and composed of representatives from key state agencies, local units of government, the
planning industry, and the property and casualty insurance industry, which is responsible for evaluating hazards,
identifying and developing strategies, coordinating resources, and implementing measures that will reduce the risk and
vulnerability of people and property in Michigan from natural, technological and human-related hazards. (Note:
Executive Order 2007-18 rescinded Executive Order 1998-5 and abolished the Michigan Hazard Mitigation
Coordinating Council. See definition above.)

MICHIGAN HAZARD MITIGATION PLAN (MHMP): The plan developed and continually maintained by the
Emergency Management and Homeland Security Division, Department of State Police, which describes and
coordinates the hazard mitigation activities of state agencies designed to reduce or eliminate the effects of disasters
and emergency situations on Michigan citizens and communities.

MICHIGAN STATE POLICE (MSP): State government organization that includes emergency management
functions, especially through EMHSD (q.v.).

MITIGATION MEASURE: Any hazard mitigation project, activity, initiative or action proposed to reduce risk of
future damage, hardship, loss, or suffering from disasters. Also known as a hazard mitigation strategy, or, more
specifically, as “projects” or “alternatives.” Please refer to Chapters 6 through 9 and Appendix 13 within this plan.
NATIONAL ENVIRONMENTAL POLICY ACT (NEPA): Public Law 91-190, as amended, which requires that
actions affecting the environment comply with specific policies and procedures. NEPA requires that environmental
information be available to public officials and citizens before decisions are made and actions are taken.

NATIONAL FLOOD INSURANCE PROGRAM (NFIP): The program established in 1968 under the National
Flood Insurance Act to provide property owners in floodplains with federally subsidized flood insurance in those
communities that implement ordinances to reduce future flood losses. The National Flood Insurance Reform Act of
1994 revised and strengthened many aspects of the program.

PRELIMINARY DAMAGE ASSESSMENT (PDA): An assessment conducted by teams of federal, state and local
officials to determine the severity and magnitude of a disaster and also to identify capabilities and resources of state,
local and other federal agencies. Identification of hazard mitigation opportunities is a key part of the PDA process.
PRE-DISASTER MITIGATION PROGRAM (PDMP): The program authorized under Section 203 of the Stafford
Act the provides funding to states and local communities for cost-effective hazard mitigation activities that
complement a comprehensive mitigation program and reduce injuries, loss of life, and damage and destruction of
property.

PROJECT: All mitigation work performed at a single site or multiple sites as described on a project summary.
PUBLIC ASSISTANCE (PA): Federal financial assistance provided through the Public Assistance Grant Program
(PAGP) to state and local governments or to eligible private nonprofit organizations for disaster-related requirements.
Cost-effective hazard mitigation measures may be funded under the PAGP as part of public facility repair, restoration
or reconstruction project.

RECORD OF ENVIRONMENTAL REVIEW: A document that is prepared for all Hazard Mitigation Grant
Program (HMGP), Flood Mitigation Assistance Program (FMAP), and Pre-Disaster Mitigation Program (PDMP)
projects to detail that potential environmental concerns will be addressed. This document serves to determine if an
Environmental Assessment is needed.

REPETITIVE FLOOD CLAIMS PROGRAM (RFCP): An historical grant program authorized by the Bunning-
Bereuter-Blumenauer Flood Insurance Reform Act of 2004 that provided funds to reduce or eliminate the long-term
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risk of flood damage to structures insured under the National Flood Insurance Program (NFIP) that had one or more
claim payments for flood damages. RFCP funds could only be applied to structures that were located within a State or
community that cannot meet the cost share or management capacity requirements of the Flood Mitigation Assistance
Program (FMAP).

SECTION 404: The section of the Stafford Act that authorizes the Hazard Mitigation Grant Program (HMGP). The
HMGP provides funding for cost-effective hazard mitigation measures.

SECTION 406: The section of the Stafford Act that authorizes the Public Assistance Grant Program (PAGP). This
program provides grants to repair, restore, or replace damaged facilities belonging to public and private non-profit
entities, and other associated expenses, including emergency protective measures and debris removal. Cost-effective
hazard mitigation measures are eligible for funding under the PAGP.

SEVERE REPETITIVE LOSS PROGRAM (SRLP): An historical grant program authorized by the Bunning-
Bereuter-Blumenauer Flood Insurance Reform Act of 2004 that provided funds to reduce or eliminate the long-term
risk of flood damage to severe repetitive loss residential structures insured under the National Flood Insurance
Program (NFIP). An SRL property was defined in section 1361A of the National Flood Insurance Act, as amended
(NFIA), 42 U.S.C. 4102a, as a residential property covered under an NFIP flood insurance policy, and that had
reached certain damage thresholds within a particular timeframe.

SILVER JACKETS: An organization that allows coordination between federal agencies, such as the U.S. Army
Corps of Engineers, state agencies such as the Michigan Department of Environmental Quality, and other interested
parties, meeting regularly to discuss and coordinate on hazard mitigation activities. Originally oriented toward flood
mitigation in other states, Michigan’s Silver Jackets charter (established in 2016) opted for a general multi-hazard
approach. The group has been meeting regularly in Lansing, about 6 times per year.

STAFFORD ACT: The Robert T. Stafford Disaster Relief and Emergency Assistance Act, PL 100-707, signed into
law November 23, 1988. The Stafford Act amended the Disaster Relief Act of 1974, PL 93-288. The Stafford Act
was amended by the Disaster Mitigation Act (DMA) of 2000 (PL 106-390), signed into law on October 30, 2000.
STANDARDS: Codes, specifications or standards for the construction of facilities to include legal requirements for
additional features.

STATE COORDINATING OFFICER (SCO): The person appointed by the Governor to manage all aspects of a
federally declared disaster, in cooperation with the Federal Coordinating Officer (FCO). The Division Commander or
Assistant Division Commander of the Emergency Management and Homeland Security Division, Department of State
Police is normally appointed to this position.

STATE HAZARD MITIGATION OFFICER (SHMO): The person appointed by the State Coordinating Officer to
serve as the primary point of contact with FEMA, other federal and state agencies, and local units of government in
the planning and implementation of pre- and post-disaster mitigation activities (including management of the Hazard
Mitigation Grant Program, Flood Mitigation Assistance Program, and Pre-Disaster Mitigation Program.

STATE INDIVIDUAL ASSISTANCE OFFICER (SIAQ): The person appointed by the State Coordinating Officer
to serve as the primary point of contact with FEMA, other federal and state agencies, and private, voluntary agencies
and organizations in the provision of disaster relief assistance to individuals and families.

STATE PUBLIC ASSISTANCE OFFICER (SPAOQO): The person appointed by the State Coordinating Officer to
manage the Public Assistance Grant Program on behalf of the State.

STATUTORY ADMINISTRATIVE COSTS: Under the Stafford Act, administrative costs for the preparation of
applications for mitigation assistance, progress reports, audits, etc., are reimbursable based on a percentage of
financial assistance received.

SUBGRANT: An award of financial assistance under a grant by a grantee to an eligible subgrantee.

SUBGRANTEE: The government or other legal entity to which a subgrant is awarded and which is accountable to
the grantee for the use of the funds provided.

WET FLOODPROOFING: Permanent or contingent measures applied to a structure and/or its contents that
automatically prevent or provide resistance to damage from flooding by intentionally allowing water to enter the
structure. (Examples: Moving all electrical outlets above expected flood levels; installing floodwalls and protection
closets around equipment [i.e., furnace, water heater] that cannot be relocated.)

WETLANDS: Those areas which are inundated or saturated by surface or ground water with a frequency sufficient to
support, or that under normal hydrologic conditions does or would support, a prevalence of vegetation or aquatic life
typically adapted for life in saturated or seasonally saturated soil conditions.
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Appendix 2: Development Trends and Pressures in Michigan

Although development does not always correspond to population changes, there is a connection between the two, in
that population increases can be assumed to correspond with increases in development. Although an area of stable
population can also see increases in development (as the wealth that generates that development increases even if the
number of residents remains stable), nevertheless this analysis is based on a preliminary categorization that identifies
which sections of the state are most rapidly growing (compared to Michigan norms, which, statewide, are of extremely
slow population growth — stemming from a pattern in which the rate of natural increase is offset by enduring patterns
of net out-migration).

The two types of communities that are assumed to have development pressures are (1) those that have actually
experienced significant population growth in recent years (showing both a demand for living there as well as the
existence of space or developments that had the capacity to support that population growth), and (2) those that have
experienced significant population declines (suggesting that since there had been existing infrastructure and land
capable of supporting a larger population, the local community is likely to experience pressures that would encourage
it to accept new developments to slow, halt, or reverse its decline). These two types of development pressures might
be called external and internal development pressures. In the former case, some demand exists on the part of new
residents or potential residents who desire to live in the area, encouraging the community to accommodate such
demands by taking action that would satisfy it. In the latter case, the existing infrastructure, land, governmental
structure, budgeting considerations, and other factors related to a fear of decline, would be likely to cause the
community itself to seek and encourage new developments in contradiction of existing population or market trends.
In both these cases, situations can be imagined in which either internal or external development pressures cause
certain types of developments to be allowed that may not otherwise have been permitted in the absence of such
pressures. In those cases in which decisions might potentially overlook hazard considerations, the long-term impacts
can be very substantial, and the very point of hazard mitigation is to determine how current and future hazard
vulnerability may be reduced. By considering the impacts of development pressures, and the possibility that some
new developments may need to have special design requirements if they will occur in hazard-prone areas, hazard risks
and vulnerabilities can be successfully reduced below what they otherwise would have been, as a result of the
considerations given to the subjects in (a) this State plan, (b) local planning efforts inspired by, guided by, and
coordinated with State hazard mitigation activities and efforts, and (c) local comprehensive (master) plans, to the
extent that they have coordinated with local hazard mitigation planning or at least been able to incorporate useful
information or consideration of hazards, as suggested either by local hazard mitigation plans or by other documents or
activities of local emergency management programs aimed toward accomplishing similar objectives.

The following list describes the criteria used to identify communities that experience development pressures:

1. Any community that sees a sufficient percentage increase (5% or more) in its population can be reasonably
considered to qualify as a “significant growth” community that is subject to “external” (i.e. market demand)
development pressures, as long as that percentage equates to at least 500 persons. (In cases of small communities with
populations fewer than 10,000 residents, a larger percentage increase of 50% was considered sufficient to denote
growth pressures for that community, even if this translates to only a few dozens or hundreds of people).

2. Although some communities may not have increased enough to qualify as having “significant growth” in terms of
an increase relative to its overall size, there may exist pockets of significant growth within that community that are
subject to rapid development trends or significant development pressures. An absolute increase in population growth
that was equivalent to at least a small village (500 persons or more) was considered sufficient to suggest the presence
of significant development pressures tied to at least some specific locations within that community, such as a new
subdivision, apartment complex, or mobile home park. Although actual specific locations could not be analyzed in
this State-level plan, their presence may become part of later analyses and guidance for local planning
considerations—as local hazard mitigation plans get updated, and as local comprehensive planning processes become
increasingly aware of and informed by the need for hazard mitigation considerations. An absolute increase of at least
500 persons was considered sufficient to denote growth pressures for at least some part of a community, even if this
represented only a very small percentage of that community’s total population.

3. Any community that sees a sufficient percentage decrease (5% or more) in its population, corresponding to a
sufficient absolute decrease (500 persons or more), can be reasonably assumed to be subject to “internal” development
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pressures of the type that might be called “crisis temptation” decisions and outreach, which seeks to attract residents
and employers (including riskier industries) through the use of incentives, tax abatements, technical assistance, zoning
changes, variances, or unusually permissive attitudes toward any other part of the normal development or
redevelopment process. In cases involving small communities (with a population below 10,000), a population decline
of at least 30% was considered sufficient to denote substantial redevelopment pressures for that community, even if
the absolute number of persons declined by only a few dozen or hundred.

4. Communities of sufficiently large population might be considered to have the potential to contain the sort of
localized development pressures described in #2 or #3, or both, and therefore the possibility of development pressures
should not be automatically ruled out if overall population trends appear flat. Rather, a more detailed analysis (such
as a consideration of census tracts or city wards) should be performed by local communities in order to more
accurately assess the presence or absence of strong development pressures in that jurisdiction. Although the staff
resources to accomplish this are not currently in place at the state level (or are already occupied with higher-priority
tasks), a more detailed analysis of census information and photographic images (e.g. Google maps aerial and street
views) could allow a more detailed analysis of neighborhood-level development trends. A round figure of 10,000
population (in the 2010 census) was selected as the threshold for classifying a municipality as “large.” (Note that a
growth or decline of 500 persons is equal to a 5% rate of change for a population of 10,000. The criteria had been
chosen to allow them to fit together in this way.)

For this 2019 plan update, although the main comparison was between official census population figures for 2000 and
2010, some consideration was also given to American Community Survey 1-year population estimates for 2017 (as a
rough indicator of whether trends for communities have increased, stalled, or reversed). In almost all cases, the names
of the municipalities readily matched up and allowed a straightforward comparison. The one exception involved the
City of Stambaugh, in Iron County, which was merged into the City of Iron River in the year 2000. In this case, the
revised 2000 census total for both cities was compared to the 2010 total for the consolidated City of Iron River.

For communities larger than 10,000 persons, an absolute increase of 500 persons is treated as not necessarily
significant in its effect on overall growth pressures for the community, nor necessarily causing specific locations
within that community to have unusual development pressures. Due to their already large size, these communities
were examined for a 5% population change, rather than the larger 30% or 50% values applied to small communities.
Large communities are encouraged to analyze growth trends at a more detailed level than the entire community, to
better assess whether development pressures exist, of what type, whether they are concentrated in specific areas, and
if so, where these areas exist and whether they are hazard-prone.

These criteria were intended to establish a norm for comparison in the average type of local community in Michigan —
a lightly developed, fairly rural or exurban township. All large cities or more heavily populated townships (10,000
population or greater) were considered to be at least potentially exposed to significant development pressures on a
localized level within their jurisdictional boundaries, but such potential is best analyzed either in local planning efforts
or with use of more detailed information than was made a part of this preliminary analysis. Among small
jurisdictions, the norm is one that has grown less than 500 persons and also less than 50% during the previous decade,
but also that has not shrunk by more than 500 persons or by 30% during that same period. Thus, the norm in this
analysis was a local community of less than 10,000 population, whose change in population between 2000 and 2010
was between -500 and +500, and greater than -30% but less than +50%. This means that the vast majority of rural
townships fell in the “normal” category as not subject to unusual development pressures. A list of population
information by county sub-jurisdictions, for the census years of 2000 and 2010 and including decennial changes both
in absolute and percentage terms, was used as the information source for this analysis, and resulted in the list that
follows later in this section. PLEASE NOTE THAT THESE LISTS DO NOT INCLUDE VILLAGES, WHOSE
POPULATIONS ARE ALL FAIRLY SMALL AND HAD THEREFORE BEEN INCLUDED WITHIN THE
POPULATION FIGURES FOR THE TOWNSHIPS IN WHICH THEY ARE LOCATED. The lists show which
communities are considered likely to be subject to significant development pressures, or to have actually experienced
significant growth during the recent period from 2000 to 2010. Each listed community has explanatory information
describing the type of development pressures, according to the following key:
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LG: Community is listed because its size (10,000 population or more) makes it likely to contain specific locations that
are subject to significant development pressures of some kind, although such a condition needs to be verified either
through local means or through a more detailed population analysis.

SG: Community is listed because it has experienced significant growth during the period from 2000 to 2010, either in
percentage terms (at least 50%) or absolute terms (at least 500 persons), that suggest the likely existence of “external”
development pressures on the community or significant locations within it (such locations requiring further analysis to
pinpoint). For large communities, a 5% population increase (being at least 500 persons) is considered sufficient to
imply the potential for at least one specific location within that community to experience significant development
pressures.

CT: Community is listed because it has experience significant levels of population decline during the period from
2000 to 2010, either in percentage terms (at least 30%) or absolute terms (at least 500 persons), that suggest the
probability of some sort of “internal” development pressures directed toward the halting or reversal of perceived
community decline. For large communities, a 5% population decrease (being at least 500 persons) is considered
sufficient to imply the potential for at least one specific location within that community to experience development
pressures of the “internal” variety.

N: (not listed) Communities not listed here are not known to have any unusual development pressures. Relevant
information to the contrary should be included in local plan development activities, or may be provided to
MSP/EMHSD staff for consideration in future updates of this plan.

Some communities in the list have had their entries presented in boldface type. This means that they have met all
three of the main criteria: (1) they are large communities with more than 10,000 population, (2) they have seen an
absolute population change of at least 500 persons during the decade between censuses, and (3) their population
changes have amounted to at least 5% of their earlier (2000) population size.

Michigan’s 2010 population was officially stated to be 9,883,640, which was 0.6% smaller than the previous 2000
(revised) census figure of 9,938,480. This was the first time that the state’s population had actually declined between
one census and the next. The 2017 population estimate (ACS 1-year) for Michigan was back up to 9,925,568,
however, which is very close to the state’s 2000 population figure. The trend of decline has evidently reversed and
Michigan’s population would be expected on this basis to return to, and even to slightly exceed, its 2000 level by
2020.
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List of Communities (by County) That Meet the Stated Criteria for Development Pressures

(or potential development pressures at selected locations within their boundaries)
NOTE: The following counties are not included in the list because they contained no communities that met the criteria
for unusual development pressures between the 2000 and 2010 census: Alcona, Alger, Antrim, Baraga, Charlevoix,
Cheboygan, Clare, Gladwin, Hillsdale, Huron, losco, Kalkaska, Lake, Leelanau, Luce, Mackinac, Manistee, Mason,
Missaukee, Montmorency, Newaygo, Oceana, Ogemaw, Ontonagon, Osceola, Otsego, Presque Isle, Roscommon, and
Sanilac. A large “LG” classification is listed only for communities that do not also have “SG” or “CT” development
pressures being noted.

ALLEGAN COUNTY

Community Reason for listing Associated population trend
Dorr Township SG +860 persons

Leighton Township SG +1,282 persons

Otsego Township SG +748 persons

Salem Township SG +960 persons

Saugatuck Township SG +581 persons

ALPENA COUNTY

Community Reason for listing Associated population trend
Alpena City CT -7%., -828 persons

Alpena Township CT -721 persons

ARENAC COUNTY

Community Reason for listing Associated population trend
Standish City CT -587 persons

BARRY COUNTY

Community Reason for listing Associated population trend

Irving Township
Thornapple Township

BAY COUNTY
Community

Bangor Township
Bay City

Frankenlust Township
Monitor Township

BENZIE COUNTY

Community
Almira Township

BERRIEN COUNTY
Community

Benton Township
Benton Harbor City
Chikaming Township
Lincoln Township
Niles City

Niles Township
Oronoko Township
Royalton Township
St. Joseph Township

SG
SG

Reason for listing
CT
CT
SG
SG

Reason for listing
SG

Reason for listing
CT
CT
CT
SG
CT
SG
CT
SG
LG

+568 persons
+1,199 persons

Associated population trend

-6%, -906 persons
-5%, -1,885 persons
+1,032 persons
+7%, +698 persons

Associated population trend

+834 persons

Associated population trend

-9%, -1,507 persons
-11%, -1,292 persons
-578 persons

+5%, +742 persons
-602 persons

+6%, +839 persons
-650 persons

+875 persons
population 10,028
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BRANCH COUNTY

Community
Coldwater City

CALHOUN COUNTY

Community
Albion City

Battle Creek City
Emmett Township

CASS COUNTY

Community
Milton Township

Ontwa Township

CHIPPEWA COUNTY

Community
Kinross Township

Sault Ste. Marie City

CLINTON COUNTY

Community
Bath Township

DeWitt Township
East Lansing City (pt)
Watertown Township

CRAWFORD COUNTY

Community
Grayling Township

DELTA COUNTY

Community
Escanaba City

DICKINSON COUNTY

Community
Iron Mountain City

EATON COUNTY

Community
Delta Township

Windsor Township

EMMET COUNTY

Community
Bear Creek Township

GENESEE COUNTY

Community
Atlas Township

Burton City

Reason for listing
SG

Reason for listing
CT
CT
LG

Reason for listing
SG
SG

Reason for listing
CT
LG

Reason for listing
SG
SG
SG
SG

Reason for listing
CT

Reason for listing
CT

Reason for listing
CT

Reason for listing
SG
CT

Reason for listing
SG

Reason for listing
SG
LG

100

Associated population trend
+5%, +544 persons

Associated population trend
-528 persons

-1,017 persons

population 11,770

Associated population trend
+1,232 persons
+684 persons

Associated population trend
-579 persons
population 14,144

Associated population trend
+54%, +4,057 persons
+19%, +2,236 persons
+1,877 persons

+676 persons

Associated population trend
-658 persons

Associated population trend
-529 persons

Associated population trend
-542 persons

Associated population trend
+9%, +2,794 persons
-502 persons

Associated population trend
+932 persons

Associated population trend
+736 persons
population 29,999
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Davison Township
Fenton City

Fenton Township
Flint City

Flint Township
Flushing Township
Genesee Township
Grand Blanc Township
Linden City

Mt. Morris Township
Mundy Township
Richfield Township
Swartz Creek City
Thetford Township
Vienna Township

GOGEBIC COUNTY

Community
Ironwood City

Marenisco Township

SG
SG
SG
CT
CT
LG
CT
SG
SG
CT
SG
SG
SG
CT
LG

Reason for listing
CT
SG

GRAND TRAVERSE COUNTY

Community
Blair Township

East Bay Township
Fife Lake Township
Garfield Township
Green Lake Township
Long Lake Township
Paradise Township
Peninsula Township
Traverse City (pt)

GRATIOT COUNTY

Community
St. Louis City

HOUGHTON COUNTY

Community
Houghton City

INGHAM COUNTY
Community

Delhi Township

East Lansing City (pt)
Lansing City (part)
Mason City

Meridian Township

IONIA COUNTY

Community
Boston Township

Ionia City

Reason for listing
SG
SG
SG
SG
SG
SG
SG
SG
LG

Reason for listing
SG

Reason for listing
SG

Reason for listing
SG
LG
CT
SG
SG

Reason for listing
SG
LG

+11%, +1,853 persons
+11%, +1,164 persons
+20%, +2,584 persons
-18%, -22,509 persons
-5%, -1,724 persons
population 10,640
-11%, -2,535 persons
+26%, +7,681 persons
+1,130 persons
-9%, -2,224 persons
+24%, +2,891 persons
+560 persons
+656 persons
-1,228 persons
population 13,255

Associated population trend
-903 persons
+64%, +676 persons

Associated population trend
+1,754 persons

+8%, +744 persons

+84%, +1,274 persons
+17%, +2,415 persons
+775 persons

+1,014 persons

+521 persons

+925 persons

population 14,482

Associated population trend
+913 persons

Associated population trend
+646 persons

Associated population trend
+15%, +3,381 persons
population 46,610

-4,918 persons

+1,079 persons

+583 persons

Associated population trend
+748 persons
population 11,394
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Portland Township

IRON COUNTY

Community
Iron River City

ISABELLA COUNTY
Community

Mt. Pleasant City
Union Township

JACKSON COUNTY
Community

Blackman Township
Grass Lake Township
Jackson City

Leoni Township

Spring Arbor Township
Summit Township

KALAMAZOO COUNTY

Community
Comstock Township

Cooper Township
Kalamazoo City
Kalamazoo Township
Oshtemo Township
Portage City
Richland Township
Schoolcraft Township
Texas Township

KENT COUNTY
Community

Ada Township
Algoma Township
Alpine Township
Byron Township
Caledonia Township
Cannon Township
Cascade Township
Courtland Township
East Grand Rapids City
Gaines Township
Grand Rapids City
Grand Rapids Township
Grandville City
Kentwood City
Lowell Township
Nelson Township
Oakfield Township
Plainfield Township
Rockford City

SG

Reason for listing
CT

Reason for listing
LG
SG

Reason for listing
SG
SG
CT
LG
SG
SG

Reason for listing
SG
SG

CT
LG
SG
SG
SG
SG
SG

Reason for listing
SG
SG
CT
SG
SG
SG
SG
SG
LG
SG
CT
SG
CT
SG
SG
SG
SG
SG
SG

+968 persons

Associated population trend
-11%

Associated population trend
population 26,016
+70%, +5,316 persons

Associated population trend
+6%, +1,246 persons
+1,098 persons

-8%, -2,782 persons
population 13,807

+690 persons

+979 persons

Associated population trend

+7%, +1,005 persons

+16%, +1,360 persons
-2,883 persons

population 21,918

+28%, +4,702 persons

+1,395 persons

+1,086 persons

+954 persons

+35%, +3,778 persons

Associated population trend
+33%, +3,260 persons
+2,342 persons

-640 persons

+16%, +2,781 persons
+38%, +3,368 persons
+10%, +1,261 persons
+13%, +2,027 persons
+1,861% persons
population 10,694
+25%, +5,034 persons
-5%, -9,764 persons
+19%, +2,604 persons
-885 persons

+8%, +3,448 persons
+730 persons

+588 persons

+727 persons

+757 persons

+1,087 persons
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Solon Township
Vergennes Township
Walker City
Wyoming City

KEWEENAW COUNTY
Community

Eagle Harbor Township
Houghton Township

LAPEER COUNTY

Community
Almont Township

LENAWEE COUNTY
Community

Adrian City

Madison Township
Raisin Township

LIVINGSTON COUNTY
Community

Brighton City
Brighton Township
Conway Township
Genoa Township
Green Oak Township
Hamburg Township
Handy Township
Hartland Township
Howell Township
Iosco Township
Marion Township
Oceola Township
Putnam Township
Tyrone Township

MACOMB COUNTY
Community

Bruce Township
Chesterfield Township
Clinton Township
Eastpointe City

Fraser City

Harrison Township
Lenox Township
Macomb Township
Mt. Clemens City
New Baltimore City
Richmond City (pt)
Roseville City

Shelby Township

St. Clair Shores City

SG
SG
SG
SG

Reason for listing
CT
CT

Reason for listing
SG

Reason for listing
CT
SG
SG

Reason for listing
SG
LG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG

Reason for listing
SG
SG
SG
CT
CT
LG
SG
SG
CT
SG
SG
CT
SG
CT

+1,347 persons

+578 persons

+8%, +1,695 persons
+2,744 persons

Associated population trend
-40%
-35%

Associated population trend
+542 persons

Associated population trend
-5%, -1,171 persons
+1,016 persons

+1,052 persons

Associated population trend
+714 persons
population 17,791
+814 persons

+25%, +3,955 persons
+12%, +1,858 persons
+538 persons

+1,002 persons

+33%, +3,667 persons
+1,044 persons

+762 persons

+3,252 persons

+43%, +3,574 persons
+748 persons

+19%, +1,561 persons

Associated population trend
+542 persons

+16%, +5,976 persons
+1,148 persons

-1,635 persons

-5%, -817 persons
population 24,587
+24%, +2,037 persons
+58%, +29,102 persons
-6%, -998 persons
+63%, +4,687 persons
+845 persons

-830 persons

+13%, +8,645 persons
-5%, -3,381 persons
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Sterling Heights City
Warren City
Washington Township

MARQUETTE COUNTY
Community

Forsythe Township
Marquette City

Marquette Township

MECOSTA COUNTY
Community

Big Rapids City

Big Rapids Township
Morton Township

MENOMINEE COUNTY

Community
Menominee City

MIDLAND COUNTY
Community

Larkin Township
Midland City

MONROE COUNTY
Community

Bedford Township
Berlin Township
Frenchtown Township
Monroe City

Monroe Township
Raisinville Township

MONTCALM COUNTY
Community

Eureka Township
Reynolds Township

MUSKEGON COUNTY
Community

Dalton Township
Fruitport Township
Muskegon City
Muskegon Heights City
Muskegon Township
Norton Shores City

OAKLAND COUNTY

Community
Auburn Hills City
Berkley City
Birmingham City

SG
CT
SG

Reason for listing
SG
SG
SG

Reason for listing
LG
SG
SG

Reason for listing
CT

Reason for listing
SG
SG

Reason for listing
SG
SG
LG
CT
SG
SG

Reason for listing
SG
SG

Reason for listing
SG
SG
CT
CT
LG
SG

Reason for listing
SG
CT
SG

+5,228 persons
-4,191 persons
+32%, +6,051 persons

Associated population trend
+1,340 persons

+641 persons

+602 persons

Associated population trend
population 10,601

+962 persons

+714 persons

Associated population trend
-532 persons

Associated population trend
+671 persons
population 41,706

Associated population trend
+8%, +2,239 persons
+2,375 persons

population 20,428

-6%, -1,343 persons

+8%, +1,077 persons

+905 persons

Associated population trend
+739 persons
+1,031 persons

Associated population trend
+1,253 persons

+9%, +1,065 persons
-1,704 persons

-10%, -1,193 persons
population 17,840

+7%, +1,467 persons

Associated population trend
+8%, +1,575 persons

-561 persons

+806 persons
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Bloomfield Township
Brandon Township
Clawson City
Commerce Township
Farmington City
Farmington Hills City
Ferndale City
Groveland Township
Hazel Park City
Highland Township
Holly Township
Independence Township
Lyon Township
Madison Heights City
Milford Township
Novi City

Oakland Township
Oak Park City

Orion Township
Oxford Township
Pontiac City
Rochester City
Rochester Hills City
Royal Oak City
Southfield City
Southfield Township
South Lyon City
Springfield Township
Troy City

Waterford Township
West Bloomfield Township
White Lake Township
Wixom Township

OSCODA COUNTY

Community
Big Creek Township

OTTAWA COUNTY
Community

Allendale Township
Georgetown Township
Grand Haven City
Grand Haven Township
Holland City

Holland Township
Jamestown Township
Park Township

Spring Lake Township
Tallmadge Township
Zeeland Township

SAGINAW COUNTY

CT
LG
CT
SG
LG
CT
CT
CT
CT
LG
SG
SG
SG
CT
LG
SG
SG
CT
SG
SG
CT
SG
SG
CT
CT
LG
SG
SG
LG
LG
LG
SG
LG

Reason for listing
CT

Reason for listing
SG
SG
CT
SG
CT
SG
SG
LG
SG
SG
SG

-1,875 persons
population 15,175
-7%, -905 persons
+15%, +5,373 persons
population 10,372
-2,378 persons

-10%, -2,209 persons
-674 persons

-13%, -2,541 persons
population 19,202
+13%, +1,325 persons
+7%, +2,111 persons
+32%, +3,491 persons
-1,407 persons
population 15,736
+17%, +7,838 persons
+28%, +3,708 persons
-10%, -3,076 persons
+6%, +1,930 persons
+28%, +4,519 persons
-12%, -8,046 persons
+22%, +2,272 persons
+2,142 persons

-2,828 persons

-8%, +6,557 persons
population 14,547
+13%, +1,304 persons
+595 persons
population 80,980
population 71,707
population 64,690
+6%, +1,803 persons
population 13,498

Associated population trend
-553 persons

Associated population trend
+59%, +7,666 persons
+13%, +5,327 persons
-7%, -756 persons
+14%, +1,900 persons
-7%, -1,811 persons
+23%, +6,715 persons
+1,972 persons
population 17,802
+9%, +1,160 persons
+694 persons

+2,358 persons
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Community
Bridgeport Township

Buena Vista Township
Kochville Township
Saginaw City

Saginaw Township
Thomas Township
Tittabawassee Township

ST. CLAIR COUNTY
Community

Algonac City

Casco Township

Clay Township
Columbus Township
Fort Gratiot Township
Ira Township

Kimball Township
Port Huron City

Port Huron Township

ST. JOSEPH COUNTY

Community
Sturgis City

SCHOOLCRAFT COUNTY

Community
Seney Township

SHIAWASSEE COUNTY

Community
Owosso City

TUSCOLA COUNTY

Community
Indianfields Township

VAN BUREN COUNTY
Community

Almena Township
Antwerp Township
South Haven City

WASHTENAW COUNTY
Community

Ann Arbor City

Augusta Township

Chelsea City

Dexter Township

Lima Township

Milan City

Pittsfield Township

Saline City

Reason for listing
CT
CT
SG
CT
SG
LG
SG

Reason for listing
CT
CT
CT
CT
LG
CT
SG
CT
SG

Reason for listing
LG

Reason for listing
CT

Reason for listing
CT

Reason for listing
CT

Reason for listing
SG
SG
CT

Reason for listing
CT
SG
SG
SG
SG
SG
SG
SG

Associated population trend
-10%, -1,195 persons
-1,640 persons

+57%, +1,835 persons
-17%, -10,284 persons
+1,183 persons

population 11,985

+2,020 persons

Associated population trend
-523 persons

-642 persons

-738 persons

-545 persons

population 11,108

-1,788 persons

+730 persons

-7%, -2,154 persons
+24%., +2,093 persons

Associated population trend
population 10,994

Associated population trend
-34%

Associated population trend
-519 persons

Associated population trend
-547 persons

Associated population trend
+766 persons

+13%, +1,369 persons
-615 persons

Associated population trend
-723 persons

+1,932 persons

+529 persons

+775 persons

+825 persons

+701 persons

+16%, +4,696 persons
+770 persons
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Saline Township SG +598 persons

Scio Township SG +28%, +4,394 persons
Superior Township SG +22%, +2,318 persons
Webster Township SG +1,586 persons

York Township SG +1,320 persons
Ypsilanti City CT -13%, -2,808 persons
Ypsilanti Township SG +9%, +4,186 persons
WAYNE COUNTY

Community Reason for listing Associated population trend
Allen Park City CT -1,238 persons
Brownstown Township SG +33%, +7,638 persons
Canton Township SG +18%, +13,807 persons
Dearborn City LG population 98,153
Dearborn Heights City LG population 57,774
Detroit City CT -25%, -237,493 persons
Ecorse City CT -1,717 persons

Flat Rock City SG +1,390 persons

Garden City CT -8%, -2,355 persons
Grosse Ile Township CT -523 persons

Grosse Pointe Park City CT -7%., -888 persons
Grosse Pointe Woods City CT -6%, -945 persons
Hamtramck City CT -553 persons

Highland Park City CT -30%, -4,970 persons
Huron Township SG +16%, +2,142 persons
Inkster City CT -16%, -4,746 persons
Lincoln Park City CT -1,864 persons

Livonia City CT -3,603 persons
Melvindale City LG population 10,715
Northville Township SG +36%, +7,461 persons
Plymouth Township LG population 27,524
Redford Township CT -6%, -3,260 persons
River Rouge City CT -2,014 persons
Riverview City CT -6%, -786 persons
Romulus City SG +1,010 persons
Southgate City LG population 30,047
Sumpter Township CT -2,307 persons

Taylor City CT -2,737 persons

Trenton City CT -731 persons

Van Buren Township SG +22%, +5,262 persons
Wayne City CT -8%, -1,458 persons
Westland City CT -2,508 persons
Woodhaven City LG population 12,875
Wyandotte City CT -8%, -2,123 persons
WEXFORD COUNTY

Community Reason for listing Associated population trend
Cadillac City LG population 10,355
Conclusions

Practically all of the major metropolitan areas in the state can be considered to have developmental pressures
stemming either from the “external” market demands associated with the value of land with good access to urban
amenities and infrastructure or from the “internal” desire to maintain the status quo in terms of a community’s size,
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resources, budget, services, etc. in the face of potential or actual population declines. This is usually true even for
some parts of declining central cities within those metropolitan areas—some parts of Detroit, for example, have been
redeveloping even while the population of the city as a whole has kept declining.

It is unclear which types of development pressures are of greater concern in terms of hazard mitigation
considerations—although the “external” pressures are probably more widespread in their forms and the number of
actors involved, the effects of “internal” pressures would seem instinctively to be nearly as great because the entire
point of various policies to prevent “decline” is to create an environment that is equal or more attractive than new
“greenfield” locations, and communities that envision themselves to be in a state of “crisis” may be tempted to offer
extensive incentives to promote development without necessarily considering the hazard-related risks that may face
such developments. There is far more planning literature that deals with the problems of growing communities (the
subtopic of “growth management”) and the encouragement of redevelopment (“economic development,” “infill
development,” and “neighborhood preservation” subtopics, among others) than there is with the concept of
encouraging a declining area to accept a new, more modest status for its future. This is understandable because of the
profit and growth-oriented nature of the American economy and its associated culture.

However, it may make sense for some geographic areas to be “undeveloped” in cases where declining communities
can no longer afford the costs of providing and maintaining the previous levels of services that those areas enjoyed
when they were thriving. This is something that the City of Detroit has been planning and implementing for several
years. In cases where the choice is either to accept fallow areas (or devalued areas with correspondingly lightened
zoning classifications) in a declining community or to allow development that under better conditions would not be
considered acceptable, it may be better to maintain the old standards, reject questionable forms of redevelopment, and
focus on re-organizing a community’s budget and focusing its services so as to more effectively operate on the smaller
scale that external market forces have encouraged. Although this runs counter to the customary development-oriented
thinking for municipalities, given the number of dubious (and even unprofitable) incentives that have been offered in
desperation, with debatable results, it makes good sense for shrinking communities to consider a “decline
management” orientation that emphasizes good fiscal practices, maintaining a good credit rating, prioritizes services
to emphasize the most vital and valuable, and concentrates on maintaining or improving the area’s quality of life
(improving its environment, schools, maintaining and emphasizing its current and future competitive advantages,
converting selected areas of abandonment into historic and tourist attractions related to past glories rather than
attempting desperate redevelopment efforts that may further harm an area’s image, infrastructure, or declining
residential base). One book that has been published on the topic of “Legacy Cities” includes numerous Michigan
examples: “Rebuilding America’s Legacy Cities: New Directions for the Industrial Heartland,” by Alan Mallach
(2012). In the preceding table, communities marked CT or LG are likely to be considering these sorts of dilemmas
and tradeoffs (or how to avoid them), which is the main source of “internal” development pressures in communities or
their subareas that are facing declines.

At the fringes of most metropolitan areas are communities and more specific locations that are experiencing
“external” development pressures and growth trends, due primarily to the patterns associated with metropolitan
change (primarily the rise of the automobile and the lessening of the cost of outlying development which often no
longer needs services that, historically, could only be provided by cities) that have caused the average family to live in
areas that have lower population densities than was true in the past. Although foreign immigration has long been a
characteristic of American life that has promoted growth within central cities, the great historic population shift from
American rural areas into those cities, which characterized the first half of the twentieth century, has essentially
reversed itself, with many persons now moving or seeking to move back into more rural areas, or at least traditional
“suburban-style” areas of only moderate development densities (despite the increasing automotive transportation
problems that have been associated with such a trend in recent decades, a problem that has been exacerbated by
occupational commuting patterns, increases in the number of second homes, and the number of seasonal resort areas
in large areas of the state). Even though urban residences and lifestyle have seen an increased appeal within recent
decades, and this trend might only apply to portions of the buyer’s market (i.e. younger adults without children), the
overall population trends in Michigan have not a large portion of the population shifting back to the traditional central
cities—although some such as Grand Rapids and Ann Arbor have shown a potential for such expansion in past
decades, and again in the most recent population estimates.
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Recent land use trends have seen a continued growth of lesser-density outlying areas at the fringe of metropolitan
areas throughout the state, or even in rural areas that have road access considered acceptable for the needs of the
select number of residents who decide to and can afford to live so far away from employment centers, hospitals, and
various urban conveniences. This is the common pattern with the listed SG communities — most of which are not
large cities but small or moderate sized townships and their associated small cities and villages within them. It is true
also for metropolitan areas that have many of their older core communities declining in population.

The vast majority of growing communities in Michigan are those that are associated with, but outside the center of
larger metropolitan areas. The growth of these communities while older, more central ones decline, is indicative of
broader development patterns (and neighborhood cycle and “filtering” effects) that are characteristic of most
subsections surrounding any large city in recent decades. (For example, family areas reach a population peak when
the resident parents are, on average, in their most active years of child-raising, but when children leave home they
typically move either to more affordable areas or to other cities for educational or employment purposes, leaving
fewer residents per household in the original area which then appears to have experienced a decline, in terms of
population, school enrollment, associated retail sales, etc.)

To maximize the effectiveness of efforts to coordinate hazard mitigation efforts with land use planning and future
development decisions and regulations, it makes sense to prioritize these efforts in communities that have the largest
absolute amount of growth (affecting the largest number of persons) rather than merely those with a high growth
percentage. At the same time, it must not be forgotten that there are other forms of development pressures, besides
those that actually result in rapid growth, which may cause the approval of projects that are insufficiently hazard-
conscious. The likeliest combination of development pressures involves the communities that had been boldfaced in
the list, which met all three criteria for either growth or decline: being a large community of at least 10,000 persons,
and having the greatest population changes both in terms of absolute numbers as well as a percentage of
growth/decline. In the table above, these communities would seem the most appropriate to prioritize with regard to
their development pressures.

A subsequent level of prioritization that seems to make sense would be to rank the communities’ population changes
in terms of the absolute number of persons, perhaps prioritizing communities whose change is positive (and thus
demonstrating actual growth). In order of absolute population change, therefore, the following large communities are
considered to have the most substantial development pressures (communities with a change of less than 2,000 are not
included in this prioritized list):

Community County Type Associated population trend 2017 estimate — 2010 pop.
Detroit City Wayne CT -25%  -237,493 persons 679,865 — 713,777 =-33,912
Macomb Township Macomb SG +58% 429,102 persons 86,710 — 79,580 = +7,130
Flint City Genesee CT -18% -22,509 persons 97,810 — 102,434 = -4,624
Canton Township Wayne SG +18% +13,807 persons 90,345 -90,173 = +173
Saginaw City Saginaw CT -17% -10,284 persons 43,366 — 51,508 = -8,142
Grand Rapids City Kent CT -5% 49,764 persons 195,355 - 188,040 =+7,315
Shelby Township Macomb SG +13% +8,645 persons 77,650 — 73,804 = +3,846
Pontiac City Oakland CT -12% -8,046 persons 60,039 — 59,515 = +524
Novi City Oakland SG +17% +7,838 persons 58,835 -55,224 =+3,611
Grand Blanc Township Genesee SG +26% +7,681 persons 36,720 — 37,508 = -788
Allendale Township Ottawa SG +59% +7,666 persons 23,460 — 20,708 = +2,752
Brownstown Township Wayne SG +33% +7,638 persons 31,026 — 30,627 = +399
Northville Township Wayne SG +36% +7,461 persons 28,838 — 28,497 = +341
Holland Township Ottawa SG +23% +6,715 persons 37,581 — 35,636 =+1,945
Southfield City Oakland CT -8%  -6,557 persons 73,228 — 71,739 = +1,439
Washington Township Macomb SG +32% +6,051 persons 26,919 — 25,139 =+1,780
Chesterfield Township Macomb SG +16% +5,976 persons 44,726 — 43,381 = +1,345
Commerce Township Oakland SG +15% +5,373 persons 42,258 — 40,186 =+2,072
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Georgetown Township
Union Township
Van Buren Township
Sterling Heights City
Gaines Township
Highland Park City
Lansing City (part)
Inkster City
Oshtemo Township
Pittsfield Township
New Baltimore City
Oxford Township
Scio Township
Warren City
Ypsilanti Township
Bath Township
Genoa Township
Texas Township
Oakland Township
Hartland Township
Livonia City

Oceola Township
Lyon Township
Kentwood City
Delhi Township

St. Clair Shores City
Caledonia Township
Ada Township
Redford Township
Marion Township
Oak Park City
Mundy Township
Kalamazoo City
Royal Oak City
Ypsilanti City

Delta Township
Jackson City
Wyoming City
Taylor City

Grand Rapids Township
Fenton Township
Hazel Park City
Genesee Township
Westland City
Garfield Township
Farmington Hills City
Berlin Township
Zeeland Township
Garden City
Algoma Township
Superior Township
Sumpter Township
Rochester City

Ottawa
Isabella
Wayne
Macomb
Kent
Wayne
Ingham
Wayne
Kalamazoo
Washtenaw
Macomb
Oakland
Washtenaw
Macomb
Washtenaw
Clinton
Livingston
Kalamazoo
Oakland
Livingston
Wayne
Livingston
Oakland
Kent
Ingham
Macomb
Kent

Kent
Wayne
Livingston
Oakland
Genesee
Kalamazoo
Oakland
Washtenaw
Eaton
Jackson
Kent
Wayne
Kent
Genesee
Oakland
Genesee
Wayne

Gd. Traverse
Oakland
Monroe
Ottawa
Wayne
Kent
Washtenaw
Wayne
Oakland
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SG
SG
SG
SG
SG
CT
CT
CT
SG
SG
SG
SG
SG
CT
SG
SG
SG
SG
SG
SG
CT
SG
SG
SG
SG
CT
SG
SG
CT
SG
CT
SG
CT
CT
CT
SG
CT
SG
CT
SG
SG
CT
CT
CT
SG
CT
SG
SG
CT
SG
SG
CT
SG

+13%
+70%
+22%
+4%
+25%
-30%
-4%
-16%
+28%
+16%
+63%
+28%
+28%
-3%
+9%
+54%
+25%
+35%
+28%
+33%
-4%
+43%
+32%
+8%
+15%
-5%
+38%
+33%
-6%
+48%
-10%
+24%
-4%
-5%
-13%
+9%
-8%
+4%
-4%
+19%
+20%
-13%
-11%
-3%
+17%
-3%
+34%
+31%
-8%
+31%
+22%
-20%
+22%
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+5,327 persons
+5,316 persons
+5,262 persons
+5,228 persons
+5,034 persons
-4,970 persons

-4,918 persons
-4,746 persons

+4,702 persons
+4,696 persons
+4,687 persons
+4,519 persons
+4,394 persons
-4,191 persons
+4,186 persons
+4,057 persons
+3,955 persons
+3,778 persons
+3,708 persons
+3,667 persons
-3,603 persons

+3,574 persons
+3,491 persons
+3,448 persons
+3,381 persons
-3,381 persons
+3,368 persons
+3,260 persons
-3,260 persons

+3,252 persons
-3,076 persons
+2,891 persons
-2,883 persons
-2,828 persons
-2,808 persons
+2,794 persons
-2,782 persons

+2,744 persons
-2,737 persons

+2,604 persons
+2,584 persons
-2,541 persons
-2,535 persons

-2,508 persons

+2,415 persons
-2,378 persons
+2,375 persons
+2,358 persons
-2,355 persons

+2,342 persons
+2,318 persons
-2,307 persons

+2,272 persons

50,613 — 46,985 = +3,628
13,540 — 12,927 = +613
28,303 — 28,821 =-518
131,996 — 129,699 = +2,297
26,532 - 25,146 = +1,386
10,955 -11,776 = -821
110,459 — 109,563 = +896
24,670 — 25,369 = -699
22,658 — 21,705 =+953
37,818 — 34,663 = +3,155
12,315 -12,084 = +231
21,626 - 20,526 = +1,100
17,305 - 20,081 =-2,776
135,147 — 134,056 = +1,091
54,721 - 53,362 = +1,359
12,339 - 11,598 = +741
20,113 - 19,821 =+292
16,391 — 14,697 = +1,694
18,494 - 16,779 = +1,715
14,900 — 14,663 = +237
94,708 — 96,942 = -2,234
13,395 -11,936 = +1,459
18,172 — 14,545 = +3,627
51,154 — 48,707 = +2,447
26,777 - 25,877 =+900
59,865 - 59,715 =+150
13,799 — 12,332 = +1,467
14,191 — 13,142 = +1,049
47,356 — 48,362 = -1,006
10,668 — 9,996 = +672
29,824 -29,319 = +505
14,616 — 15,082 = -466
75,833 — 74,262 = +1,571
58,973 — 57,236 = +1,737
20,804 — 19,435 = +1,369
32,849 — 32,408 = +441
32,875 -33,534 =-659
75,124 — 72,125 =+2,999
61,648 — 63,131 =-1,483
17,978 - 16,661 = +1,317
15,288 — 15,552 = -264
16,587 - 16,422 = +165
20,780 — 21,581 =-801
82,172 — 84,094 = -1,922
17,017 - 16,256 = +761
81,235 79,740 = +1,495
9,201 - 9,299 = -98
10,864 — 9,971 = +893
26,889 — 27,692 = -803
11,186 -9,932 = +1,254
13,660 — 13,058 = +602
9,359 -9,549 =-190
12,987 -12,711 =+276



Bedford Township Monroe SG +8%  +2,239 persons 30,992 - 31,085 =-93

DeWitt Township Clinton SG +19% +2,236 persons 14,750 — 14,321 = +429
Mt. Morris Township Genesee CT -9% -2,224 persons 20,698 — 21,501 = -803
Ferndale City Oakland CT -10%  -2,209 persons 20,159 — 19,900 = +259
Port Huron City St. Clair CT -7% -2,154 persons 29,285 - 30,184 = -899
Huron Township Wayne SG +16% +2,142 persons 15,764 — 15,879 = -115
Rochester Hills City Oakland SG +3% 42,142 persons 73,458 — 79,740 = -6,282
Wyandotte City Wayne CT -8% -2,123 persons 25,175 - 25,883 =-708
Independence Township Oakland SG +7%  +2,111 persons 36,242 — 34,681 = +1,561
Port Huron Township St. Clair SG +24% 42,093 persons 10,408 — 10,654 = -246
Lenox Township Macomb SG +24% +2,037 persons 10,686 — 10,470 =+216
Cascade Township Kent SG +13% +2,027 persons 18,522 - 17,134 =+1,388
Tittabawassee Township Saginaw SG +26% +2,020 persons 9,803 — 9,726 =+77
River Rouge City Wayne CT -20% -2,014 persons 7,559 - 7,903 = -344

These are the communities that should seriously consider hazard mitigation concepts in their land use planning and
development decisions. A new column has been added to the 2019 edition of this plan, providing the most recent
census population estimates (ACS 2017 1-year estimates) as a rough indicator of whether the previous trends may
have grown, lessened, or reversed. In the majority of cases, existing trends had continued, but the exceptions have
both population trend statistics emphasized in boldface font.

For state planning purposes and state-local coordination, the following subsection provides a brief analysis of how
development trends appear to shape hazard vulnerabilities within Michigan. (Note: This subsection is connected with
the column within the hazards summary table appearing in Chapter 5 of this plan.)

Implications of Development Trends for Michigan’s Hazards

Overall development trends involve land use patterns in which greenfield development patterns are still very common,
even though heartening signs of urban redevelopment have also been observed in selected areas. The likely problems
foreseen with greenfield development is that of a still-increasing amount of developed land per person, which is still
considered to generally increase the area covered by impervious surfaces and extent of required infrastructure systems
such as roads and sewer systems. For weather hazards whose impacts are felt upon essentially random locations, such
as thunderstorms, tornadoes, severe winds, and hail, an increasing amount of Michigan’s land area containing built
structures and infrastructure means that some sort of development is more likely to exist in a location where these
hazards occur. Impervious surfaces cause increased quantities and rates of water runoff from precipitation, either
from rain or from melted snowpack, or combinations thereof, which increases the risk of flooding and the burden upon
existing drainage infrastructure. Lakefront development is still popular within Michigan, including the continued
occupation of older flood-prone structures that might not have been considered compliant with the newest building
codes if they had been constructed in recent years. Similar concern exists with hazards such as subsidence and
wildfires. Since the extent of old mining areas is not yet fully known, some new structures might be built in locations
vulnerable to subsidence. Construction sites within wooded are still very popular, and not all such developments are
required to be “Firewise.” An increasing amount of enclosed space per person also suggests an increased demand for
heating, cooling, and energy. These may increase the area’s power-system blackout vulnerabilities during heat waves,
and lead to increased vulnerability to energy shortages (as seen during the early 2019 extreme cold event).

On the bright side, a pattern of additional structures and floor area, for a fairly stable population statewide, may
suggest a decreased risk from hazards such as pandemic illness, public health emergencies, nuclear attack, structural
fires, terrorism that tend to have more severe impacts within areas of high population or development density. Further
research is needed to estimate the implications of development for Michigan’s vulnerability to such hazards as
drought, invasive species, and cyber-attack. Appendix 7 has extra information on development trends/pressures.

On page 41, a column in the Hazard Analysis Summary Table provides a general estimate of the net effect of
Michigan’s development trends upon various hazards. The rationale for these entries in the table will be explained
within the following descriptive text, for each natural hazard.
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Hail: Since the locations impacted by hail are effectively random, this means that a given quantity and
frequency of severe hail events is more likely to cause damages within Michigan if an increasing amount of
the land area in the state has been developed. Although Michigan’s population had declined slightly in the
2010 census, recent estimates suggest that this population loss may have been nearly recovered from. A
general trend still persists in which new structures are built as a result of economic growth (or business
efforts), even if a population level is stable. Construction also occurs that is designed to replace aging houses
and to accommodate market patterns supplying an increasing amount of residential square footage per
resident. Commercial developments also tend to occur within or near growing residential areas. For these
reasons, although severe hail is uncommon, when it does eventually recur it is slightly more likely to cause
damage to the extent that additional lands contain development that may randomly receive such hail.
Lightning: Following the same reasoning as hail, one might propose that lightning strikes are random and
therefore would be more likely to damage a structure over time, even if development is occurring very slowly.
However, since the pace of development in Michigan has been only moderate, and since lightning locations
are not completely random, the net effects have been estimated as approximately neutral. Lightning tends to
occur where electrical charges build up, and these charges also favor the shortest paths for the lightning
currents to travel along. Some of Michigan’s recent development patterns have involved larger buildings
which are often designed to take lightning into account since tall structures are known to be at higher risk.
Many of the tallest buildings attract lightning but are not truly damaged by it, and the discharge of lightning to
their lightning protection systems provides a very slight benefit to surrounding areas less likely to be struck.
Research has not yet proven a significant relationship between climate change and lightning frequency.

Ice storms, sleet storms, snowstorms: As additional weather hazards that occur at essentially random
locations, like hail, these hazards have been assessed as having slightly greater impacts as a result of
development. In addition, consideration was given to the effects of increased vehicle use, but research on that
subject suggests that the annual miles traveled per vehicle and driver is very similar to what it had been 10
years ago, so that was considered not to be a significant factor in this assessment, although it is worth keeping
in mind in case that trend changes in the future. In addition, since ice storms tend to occur when temperatures
are at or near the freezing mark, the most heavily populated geographic area of Michigan (the southern Lower
Peninsula) currently appears to be at an increased risk of ice storms, due to increasing winter temperature
fluctuations that cause the freezing point to be more frequently approached and crossed. During most of the
20" Century, it used to be common for Michigan winters to arrive and keep temperatures below freezing for
the entire season. Today, mid-winter thaws and freezing rain have become commonplace.

Severe winds and tornadoes: For reasons similar to hail and winter storms, Michigan’s severe wind hazards
essentially strike at random locations and even a slight increase in developed lands can be expected to result
in a proportional increase in the likelihood of wind hazards causing damage. An interesting aspect to consider
is whether the gradual statewide increase in this type of development-driven risk might be offset by a
sufficient number of persons moving out of the highest-risk counties of the state. For example, Genesee
County lost just over 10,000 persons between 2000 and 2010. However, the 2010 census also shows that the
number of housing units in the county increased by nearly 10,000 during that same time. Vacant or less-
heavily packed houses can still be damaged even if fewer persons are living in them, so the net effect of
development is still considered positive even in higher-risk areas with a modest decline in population.

Extreme heat: Although some urban redevelopment has occurred, which could cause an increase in the human
health impacts of heat waves within areas that experience a heat-island effect, the general development pattern
still appears to involve an increasing number of persons living in less dense areas outside of the central cities.
Although some central cities have seen growth in recent census estimates, most such growth has been slow,
while Detroit continues to lose thousands of persons per year due to out-migration. This hazard has not been
assessed to have a net effect from Michigan’s development patterns.

Extreme cold: Similarly, no clear development-related effect is apparent for extreme cold events. If the
number of miles driven per person had increased, or the size of the population had increased to result in more
vehicle-miles involving a risk of stranded motorists, then the developmental effect might have been
considered positive, but recent statistics suggest no significant increase in miles driven even while census
estimates suggest that Michigan is probably recovering much of the approximately 1% population decline
from the previous decade.
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10.

11.

12.

13.

14.

15.

Fog: The assessment for fog just barely falls into the category of a slight association between Michigan’s
development trends and higher risks. Specifically, Michigan still sees new development patterned along lakes
and shorelines that provide a ready source of moisture for fog to appear. Intuitively, if lakeshore development
patterns are still popular and increasing, then the number of miles driven through fog is probably increasing
over time, with a potentially detectable increase in travel-related risks expected to result.

Flooding: The risks from floods are increasing. One part of this trend toward increasing impacts comes from
a substantial decline in the number of flood-insured structures under the NFIP. The majority of all structures
are not insured against flooding. Although good steps have been taken by many planners to mitigate flood
risks through a consideration of mapped floodplain areas, water retention and detention projects, and the
consideration of green infrastructure, it currently appears that the effects of such laudable efforts have not yet
become sufficient to offset the rise in risks from pluvial (or urban) flooding which is not limited to floodplain
areas, and the severe challenges for Michigan’s current stormwater systems have again been seen within the
five years since the previous update of this plan was completed.

Great Lakes Shoreline Hazards: Lakeshore developments, a decline in the number of flood insurance policies,
reported damages to flood protection structures along the shoreline, and continued problems with shoreline
erosion and harmful algal blooms have caused the current development trends to be estimated as exacerbating
risks from these hazards. Since 2014, Lake Erie algae caused some drinking water near Toledo to be
temporarily declared unfit for normal use. A new shoreline hazard has also been identified during the winter
season (ice shoves), on the basis of damage caused in Bay County. Current development patterns are leading
to worsened shoreline risks, as well as an increase in algal blooms since they are exacerbated by nutrient
runoff from agricultural areas.

Dam (and levee) failures: Although an increased use of structural flood protection measures can be a good
thing to prevent regular flood damages, it does also involve an acknowledged increase in risks from flash
floods, should there be a failure of the protective structures. This has especially been of concern for the City
of Grand Rapids, whose already substantial flood walls have come under discussion for further enhancement.
On the bright side, some obsolete dams do get removed and thus reduce the threat of flash floods in their area,
but the overall risk trend still appears to be an increasing one, given the number of urban areas susceptible to
damaging runoff from rain events along Michigan’s rivers and drains.

Drought: Any relationship with development patterns has been unclear. On the one hand, increased
development could be expected to cause an increase in consumer demand for water, but on the other hand,
Michigan has seen an increase in precipitation that could help Michigan’s agricultural sectors supply their
crops without so much need to irrigate or purchase water from a human network. Michigan’s current concern
is most heavily focused on having too much water, rather than too little. The key variable appears to involve
the availability of water during the warm seasons, when evaporation occurs the fastest, rather than a
development-driven phenomenon.

Wildfires: There are still problems with residences in the wildland interface, narrow roads difficult for
emergency vehicles to access, long driveways, and the seeming desirability of hilltop locations (which may
reduce flood risks but will generally exacerbate wildfire risks). Development trends seem to involve increases
in wildfire risk over time, and will be of particular concern if annual cycles of summer drought do indeed
appear in Michigan, as projected by many climate analysts within the coming decades.

Invasive species: This is another case in which the risks would be increasing if there was a clear increase in
the number of miles being traveled, as vehicles are a common way for invasive species to be transported into
new areas. Instead, this hazard is another that has been labeled as having unclear development-related
impacts at this time.

Earthquakes and subsidence: The risks from subsidence appear to have increased, as time continues to pass
and wear continues to accumulate in both the old mining structures as well as so much of Michigan’s
infrastructure. The risks from subsidence would probably be compounded by any substantial seismic event,
even if an earthquake alone is not normally expected to do much direct damage. Areas that have already had
their ground support weakened, particularly within cities, may turn out to be the most earthquake-vulnerable
locations, and current patterns have already revealed increasing risks from subsidence even without any
seismic causes.

Meteorites and other impacting objects: Although the risks are slight, within the time-frame of this plan,
nevertheless there is a slight association between the increase in built structures and developed land and the
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possibility that impacting objects (a geographically random phenomenon) might come down in those
developed locations.

16. Space weather: Increasing reliance upon digital communications for navigation, transportation, and other
systems suggests a modestly increasing vulnerability to geomagnetic storms. Although automobile use
appears to be stable, there has been an increase in airline travel over time, and therefore space weather
phenomena is likelier to affect more persons over time as such trends continue. Similarly, more of our
communication, business transactions, and even home entertainment have come to rely upon global
communication networks involving satellites that could become inoperable during a solar storm event.

One of the few salient age-related demographic patterns involves the continued increase in the average age in northern
Michigan. This pattern exceeds that for the population as a whole. Michigan’s media age in 2017 was 39.8 years, but
most of the counties in Michigan’s north have notably higher median ages. Alcona County is now estimated to have a
median age of more than 57 years, the highest among the recent estimates. This suggests an increasing level of
vulnerability within the vast rural areas of Michigan’s north. The Upper Peninsula does have a higher proportion of
its residents living in cities, compared to the Northern Lower Peninsula.

114
Appendix 2: Development Trends and Pressures in Michigan



APPENDIX 3: State Support for Local Hazard Mitigation Planning

Historical overview since 2000

Technical assistance has included the provision of state-specific mitigation planning guidance (MSP/EMHSD
Publication 207, “Local Hazard Mitigation Planning Workbook™), presentations, assistance with local meetings
and group-input activities, assistance with locating data and planning resources, as well as direct “hands-on”
assistance with the various steps of the planning process—up to and including the drafting, editing, and
proofreading of final plans for adoption and approval. MSP/EMHSD first employed a dedicated local hazard
mitigation planning specialist in the beginning of the year 2000, and shortly afterward, the Disaster Mitigation Act
of 2000 began to mandate the development of local hazard mitigation plans as a pre-condition for the receipt of
federal hazard mitigation grant funds (a requirement only in effect a few years later). The first direct planning
assistance activities were provided by MSP/EMHSD personnel, in support of plan development within Alcona and
Macomb Counties. A second hazard mitigation planner was often employed (subject to budgeting, hiring, and
staffing constraints) as a hazard mitigation specialist during much of the following decade. Between 2000 and
2004, it was calculated that more than 200 meetings had taken place involving the MSP/EMHSD planning
specialist(s), to provide direct assistance to communities and planners, and over 30 additional meetings also
provided indirect support for these activities. State and federal guidance materials were produced and distributed,
and over a dozen presentation and training sessions took place to teach hazard mitigation planning techniques. A
few local hazard mitigation planning pilot projects were funded under FMAP during the 1990s, and then additional
grants using HMGP and PDMP followed the Detroit flood disaster of September 2000 (Federal Disaster #1346).

That start-up phase of statewide hazard mitigation plan development led into the initial editing of the FEMA-
approved Michigan Hazard Mitigation Plan in March 2005. The FEMA mandate for local hazard mitigation plans,
as a condition of project grant eligibility, began to take effect. More than 45 Michigan meetings or sessions took
place, involving the direct outreach on the part of MSP/EMHSD staff, during the period in which that initial
MHMP was in effect. In early 2005, a hazard mitigation plan was also developed for Robinson Township (Ottawa
County) through the direct assistance of MSP/EMHSD planning staff. By 2008, the original MHMP had been
successfully updated, federal guidance had stronger requirements for local hazard mitigation plan review, and the
Flood Mitigation Assistance Program requirements were revised so that all communities were encouraged to
produce all-hazard plans (rather than just flood-oriented plans). MSP/EMHSD capacity for direct assistance was
also demonstrated in its extensive support for the completion of initial plans for Bay, Gratiot, and Saginaw
Counties. However, field visits have tended to decline in frequency over time since the initial MHMP was
completed in early 2005. This is because of state budget cutbacks, transportation cost increases, economic
declines within the State, limited staffing, and the periodic need to prioritize mandatory state-level planning and
response activities.

By 2010, even before the initial set of local plans had been completed, the first of the required local plan updates
began to come due under the five-year cycle mandated by the Disaster Mitigation Act of 2000. Far less state staff
time could be devoted to local assistance, because of increased state planning activities, including Michigan’s
successful compliance with Emergency Management Accreditation Program requirements. Unfortunately, the
same level of funding was simply not available at that time as there had been for the initial period of plan creation.
Homeland security funds started shrinking each year. In addition, as a result of economic problems and property
value collapses, many community budgets found it much more difficult to arrange for the required local match
portions of grants. This difficulty not only affected the ability to successfully apply for local plan development
funds, but also the ability to support hazard mitigation project funds—one of the motivating “carrots” that was
available to reward the successful completion of a local hazard mitigation plan. A few communities have
succeeded in updating their plans on schedule, without the use of any additional planning grant funds, but with
some help from MSP/EMHSD staff. MSP/EMHSD staff only has the ability to assist a limited number of
communities at a time, and in the light of increased federal plan review requirements that have also been observed
since 2008, Michigan seemed to be entering a phase in which a great number of its approved local hazard
mitigation plans would expire due to insufficient funding, a dearth of local match resources, and limited staff
resources available at MSP/EMHSD.
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Nevertheless, a certain level of local assistance and outreach activities have been able to be maintained by
MSP/EMHSD staff, providing training and hazard mitigation planning and grant activities. Between the March
2011 edition of the MHMP and the April 2014 edition, various meetings, presentations, conference calls, and other
outreach were participated in or led by MSP/EMHSD planning staff in support of local hazard mitigation planning.
Not including ordinary phone calls, faxes, and emails (which were extensive and often involved data compilation,
planning instruction, and document editing), at least 23 presentations, 19 meetings, and 14 conference calls were
logged during that three-year time-frame. (Numerous additional activities involving the MCCERCC, or on behalf
of state-level planning, are described elsewhere in this plan, especially Appendix 5.) The period from 2011 to
2014 also involved new FEMA guidance for local plans. (MSP/EMHSD opted to continue using a more detailed
plan review sheet for its reviews, but approved of the quality of the new FEMA guidance documents.)
MSP/EMHSD also began to regularly provide direct planning assistance to help communities with local plans.
MSP/EMHSD staff were instrumental in the development of a consolidated regional plan for the Metropolitan
Grand Rapids area in 2011-2012, developing an initial Cass County plan by 2011, enabling a Kalamazoo County
plan update in 2012-2013, and completing an Ann Arbor plan in 2011-2012. A 2013 framework was also
proposed for further direct assistance, which was included within the 2014 MHMP along with prioritization
guidelines that would favor the completion of county plans in places where none had yet been developed.

The following list documents a combination of general and detailed activities through which MSP/EMHSD staff
have continued to specifically support the development of local hazard mitigation plans since March 2014 (in
addition to its training, grant coordination, and EM program support roles). Listings that specify a distinct date (or
date range) denote contact or outreach activities, as described. Listings that are credited to one or more entire
months involve longer-term efforts that were not limited to just a single specific activity, as well as contacts made
during that time period (so that the list isn’t overloaded with dates for every email and phone call). For example,
direct planning assistance involves numerous ongoing communications and arrangements with the involved local
emergency management program(s) and their constituent communities, but not all of these need to be described in
detail if the meaning of these “monthly” listings is well-understood. The following are activities in which
MSP/EMHSD planning staff had been in contact with local representatives or directly worked to help them
develop a local plan or plan update.

MSP/EMHSD staff outreach to promote hazard mitigation planning among local emergency management
programs, local officials, other professionals, and the general public, from March 2014 to March 2019:

NOTE: References to “districts” refer to MSP/EMHSD 8§ districts unless otherwise specified, while references to
“regions” refer to 14 Michigan’s regional planning organizations. A shorthand abbreviation has been used as
follows: D for district and R for region, followed immediately by the number of that district or region (e.g. D2N
means MSP District 2N, but R2 means planning region 2).

e March 2014: Contact with the counties of Clare, Monroe. Respond to public inquiry about flooding from
an MSU student.

March 14, 2014: MI-CEMKR presentation on hazard mitigation.

April 7, 2014: Plan feedback provided to Lake County.

May 5, 2014: Plan assistance provided to Lapeer County.

May 8, 2014: Reviewed the changes made to the Osceola County plan.

May 22, 2014: MI-CEMKR presentation on hazard mitigation.

April and May 2014: Reviewed the Macomb County plan.

May 2014: Edits contributed to a draft of the Mecosta County plan.

May and June 2014: Reviewed the Luce County plan.

June 2014: Reviewed the Mackinac County plan.

July 2014: Reviewed the Genesee County plan.

July 2014: Reviewed the Allegan County plan.

August 7, 2014: Presentation on hazard mitigation at MTPA conference in Port Huron.
July, August and September 2014: Edits made to a draft of the St. Joseph County plan.
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September 18, 2014: MI-CEMKR presentation on hazard mitigation at LSSU in Sault Ste. Marie.
April and September 2014: Reviewed the Lapeer County plan.

November and December 2014: Reviewed the Oceana County plan.

January 2015: Reviewed the City of Detroit plan.

January and February 2015: Reviewed the St. Clair County plan.

February and March 2015: Reviewed the Benzie County plan.

March 2015: Reviewed the Manistee County plan.

March 18, 2015: MI-CEMKR presentation on hazard mitigation.

March and April 2015: Reviewed the Lake County plan.

April 21, 2015: Conference call with St. Joseph County (coordinated with RiskMAP).

April 23, 2015: Planning meeting with R6. Conference call re: Henry Ford Hospital plan annex.
April 24, 2015: Berlin Township conference call (for Monroe County plan development).

April 30, 2015: Raisinville Township conference call (for Monroe County plan development).
April and May 2015: Reviewed the Menominee County plan.

April and May 2015: Reviewed the Newaygo County plan.

May 21, 2015: Planning conference call with FEMA and R10.

May 29, 2015: Meeting with EMC for Charlevoix, Cheboygan, and Emmet Counties, plus their planning
consultant.

May and June 2015: Reviewed the Delta County plan.

June 2015: Reviewed the Alger County and Schoolcraft County plans.

June 12, 2015: Conference call MHMP staff connection to Detroit flood mitigation outreach meeting.
June 22, 2015: Conference call on R14 Green Infrastructure Conference. Conference call with Tuscola
County planning consultants.

June and July 2015: Reviewed the Marquette County plan.

July 14, 2015: Conference call with R14, Oceana County, and Assistant SHMO re: planning grant.
July 21, 2015: MI-CEMKR presentation on hazard mitigation.

June, September, October and November 2014; and August 2015: Editing the draft Monroe County plan.
August and September 2015: Reviewed the Monroe County plan.

September 10, 2015: MHMP staff participation at Monroe County planning meeting.

September and October 2015: Reviewed the Van Buren County plan.

December 2014; January, July, August, September, October and November 2015: Editing Dickinson
County draft plan.

September, October and November 2015: Reviewed the Tuscola County plan.

March 9, 2016: MI-CEMKR presentation on hazard mitigation.

April 11, 2016: Montcalm County planning meeting.

April 18, 2016: Ionia County planning meeting.

December 2015; January, February, March and April 2016: Editing the draft Branch County plan.
April 2016: Editing the draft Montcalm County plan.

May 9, 2016: Mecosta County planning meeting.

May and June 2016: Reviewed the Roscommon County plan.

May and June 2016: Reviewed the Charlevoix, Cheboygan, and Emmet County regional plan.
July 14, 2016: MI-CEMKR presentation on hazard mitigation.

June and July 2016: Reviewed the losco County plan.

July 14, 2016: MI-CEMKR presentation on hazard mitigation.

August 8 and 10, 2016: Planning meetings with Shiawassee County.

August 23, 2016: Ionia County planning meeting.

July and August 2016: Reviewed the Isabella County plan.

September 8, 2016: Planning meeting with Kent and Ottawa Counties.

August and September 2016: Reviewed the Livingston County plan.

November 16, 2016: MI-CEMKR presentation on hazard mitigation.

April, May, September, October and November 2016: Editing the draft Ionia County plan.
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February 7, 2017: MI-CEMKR presentation on hazard mitigation.

January and February 2017: Reviewed the Ogemaw County plan.

February and March 2017: Reviewed the Kent and Ottawa regional plan.

March and April 2017: Reviewed the Saginaw County plan.

April and May 2017: Reviewed the Bloomfield Township plan.

May and June 2017: Reviewed the Calhoun County plan.

June 2017: Reviewed the Calhoun County plan, including for tribal organization compliance.
August 23, 2017: MI-CEMKR presentation on hazard mitigation.

June, July and August 2017: Reviewed the City of Lansing plan.

October 2017: Reviewed the City of Ann Arbor plan.

January 16, 2018: Montcalm County conference call re: plan development.

January 17, 2018: lonia County planning call.

January 30, 2018: Montcalm County planning call and follow-up.

February 14, 2018: Montcalm County planning call.

February 22, 2018: MI-CEMKR presentation on hazard mitigation.

February 27, 2018: Dickinson County planning call regarding subsidence risks (for local and state plans).
March 1, 2018: Ionia County planning call.

February and March 2018: Reviewed the Oakland County plan.

January 2017; and March and April 2018: Reviewed the Dickinson County plan.

June 6, 2018: MI-CEMKR presentation on hazard mitigation.

May and June 2018: Reviewed the City of Royal Oak plan.

June and July 2018: Reviewed the Cass County plan.

August 17, 2018: Montcalm County planning conference call.

September 19, 2018: MI-CEMKR presentation on hazard mitigation.

December 19, 2018: Conference call with Midland and FEMA, about the Midland County plan.
November and December 2018: Reviewed the Midland County plan.

December 2018: Reviewed the Clare County Hazard Vulnerability Assessment.

January and February 2019: Reviewed the Hillsdale County plan.

March 2019: Feedback provided to Montcalm County on their draft action plan chapter, and to Sanilac
County on their draft community profile update.

e April §,2019: MI-CEMKR presentation on hazard mitigation.

These types of planning assistance are expected to continue throughout the five-year period (2019-2024) covered
by this plan. As explained earlier, most assistance has shifted toward phone and email communications, as a
cheaper and often more efficient means of outreach, although some of that phone and email assistance has still
been quite extensive. Please recall that these planning efforts are supported by training activities delivered by
MSP/EMHSD (the MSP/EMHSD’s lead local mitigation planner regularly gives presentations on mitigation
planning and hazard analysis within the MI-CEMKR course), the provision of guidance materials (including
internet-downloadable copies), the administration of HMA grants available for hazard mitigation planning, and the
routine processing of adoption resolutions, FEMA reviews, and FEMA approval letters. Some of these local
planning activities necessarily overlap with the state planning activities described in Appendix 5, in cases
where local and state planning activities were synergistically reinforcing and informing each other.

Since early 2014, the following local plans (or plan updates) have been completed, some of which have involved
direct assistance from EMHSD staff: Alcona County, Alger County, Allegan County, Alpena County, Ann Arbor,
Antrim County, Benzie County, Bloomfield Township, Calhoun County, Charlevoix County, Cheboygan County,
Chippewa County, Clare County, Clinton County, Crawford County, Delta County, Detroit, Dickinson County,
Eaton County, Emmet County, Estral Beach, Genesee County, Gladwin County, Grand Traverse County, Grand
Traverse Reservation, Ingham County, losco County, Isabella County, Kalkaska County, Kent County, Lake
County, Lansing, Lapeer County, Leelanau County, Livingston County, Luce County, Mackinac County, Macomb
County, Manistee County, Marquette County, Mason County, Menominee County, Michigan State University,
Midland County, Missaukee County, Monroe County, Montmorency County, Muskegon County, Newaygo
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County, Oakland County, Oceana County, Ogemaw County, Osceola County, Otsego County, Ottawa County,
Presque Isle County, Roscommon County, Royal Oak, Saginaw County, Schoolcraft County, Shiawassee County,
St. Clair County, Tuscola County, Van Buren County, Wayne County, and Wexford County.

Although the noted activities had included work to provide direct assistance with specific plans as noted in the
2014 MHMP (counties that had not yet had any FEMA-approved plan completed in the past: Branch County, lonia
County, Mecosta County, Montcalm County, St. Joseph County), and had helped Monroe and Osceola receive
FEMA approval, EMHSD personnel then found that they had to shift their time toward numerous disaster response
and recovery activities (see Appendix 6 for a partial listing for officially declared emergencies and disasters), and
then the required state plan update. The remaining counties were contacted with a notification of limited
MSP/EMHSD staff resources, and a request was made for the local coordinators from those areas to confirm their
continued need for direct planning assistance, and to describe a basis for prioritizing their community over others.
As a result, work slowly proceeded (as staff hours allowed) with support for the Montcalm and Mecosta County
plan, and Montcalm County’s plan had become nearly complete by early 2019. During this time, a large number
of planning grants were also put in place to allow dozens of counties to have their plans updated using whatever
appropriate resources they chose to access when using these grants.
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Appendix 4: Critical Assessment of Resources, Processes, and Programs

Note on Funding, Organizational, and Resource Challenges for Hazard Mitigation Activities

Planning funds have not in the past been prioritized in terms of favoring specific jurisdictions. Funds for the
development of hazard mitigation plans have been distributed (or offered) throughout the entire state. One of the
few counties that hasn’t yet completed its local plan had successfully obtained such funds but then made the
decision to withdraw from the grant. Project funds have had a history of being widely and fairly distributed
throughout the entire state. Funding is obtainable through the Hazard Mitigation Assistance programs for
communities to use in completing or updating their local hazard mitigation plans, and for hazard mitigation
projects, once approved plans are in place. Some of this funding is offered annually, but a major source (HMGP)
is available only as a result of federal disaster declarations within Michigan. Federal requirements for state hazard
mitigation plans now ask for a consideration of how to prioritize communities for the receipt of future funds under
hazard mitigation programs.

The intention of the State of Michigan is to prefer to continue to provide funds as fairly as possible to communities
with a clear need for them, and who have the timely capacity to make use of such funds, which tend to operate
within specific timeframes and which also tend to have substantial documentation and local match requirements.
As shown by the information in Appendix 11, this has not tended to favor specific communities over others,
because all of Michigan’s 83 counties have significant vulnerabilities of some kind. The valid prioritization of
some communities over others would require an incontestable means of “comparing apples with oranges” and,
given the current state of research and methods on this subject, it is best to propose, rather than a standardized and
overarching statement of priorities, that prioritization favor areas and vulnerabilities that involve substantial risks
to life and property, that have a proven history of occurrence or a significant potential for future occurrence, that
the proposed means of hazard mitigation is technically feasible, legally and politically acceptable, capable of
meeting FEMA application and review requirements, likely to be implemented by the resources available to
marshal on behalf of the project’s accomplishment, and that is consistent with the goals of this Michigan Hazard
Mitigation Plan as well as those stated in local hazard mitigation and comprehensive plans.

Funding for local hazard mitigation planning activities and projects will ideally remain accessible to all
communities throughout the state, although there have been cases where certain types of federal post-disaster funds
(i.e. HMGP) have been recommended to address the same type of hazard (e.g. flooding, dam failure) that had made
the money available. As the project list in Appendix 11 documents, however, Michigan’s prioritization and
selection process has allowed every corner of the state to be reached, to accomplish hazard mitigation actions for
the full variety of hazards that have been chosen by local Michigan communities themselves in response to state
notifications of available funding. Although individual communities do vary in what they have received, this is not
due to the favoring of any particular region or type of jurisdiction, but only on the number, quality, and type of
individual grant applications that these jurisdictions’ emergency management programs have successfully
submitted.

In this 2019 update of the Michigan Hazard Mitigation Plan, the inclusion of collected information from local
plans has allowed the detailed identification of which communities are significantly affected by which particular
hazards, based upon both a “top-down” state analysis and their own “bottom-up” local plans, hazard analyses, and
program assessments. As local plans continue to be produced and updated, a method of tracking and comparing
their information will need to be developed. Local hazard priorities have not changed quickly—most of the
updated county plans have reaffirmed the validity of their initial hazard priorities. One challenge is that the
degree of threat from hazards often does not match the degree and type of funds available for hazard
mitigation.

Regardless of how hazards vary, the current division of funds by phase of emergency management (e.g.
preparedness, mitigation, response, recovery) and by hazard type (natural, such as flooding, versus human-related,
such as terrorism) has produced a mismatch that seriously constrains the character of hazard mitigation plans.
Communities often identify hazards and vulnerabilities with respect to the amount of impact they have had, or
threaten to have. The result is a wide array of natural, technological, and human-related hazards identified as
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posing serious risks. But hazard mitigation plans require communities to identify strategies that are specifically
considered to be “mitigation” (distinct from preparedness activities which may be just as powerful in protecting
lives and property), and there is a long history of federal hazard mitigation funds that clearly emphasize flooding—
one of the most predictable of hazards.

The character of hazard mitigation planning itself, treated as completely distinct from other phases of emergency
management and only required for natural hazards (some of which are far less controllable than technological
ones), tends to shift actual planning actions into a very narrow set of possibilities that have been formally
recognized as hazard mitigation that is potentially fundable specifically as such. The result is that hazards, after
being identified and prioritized on the basis of their actual impacts and threats, often have to be neglected in favor
of lesser threats that have clearer possible actions that can potentially be accomplished and funded. This makes
the hazard analysis that was performed for a hazard mitigation plan potentially more useful for preparedness and
response phases of emergency management, since many of the most natural ideas to reduce hazard impacts involve
the procurement of and ability to use equipment, or other actions and procedures (such as dredging and
maintenance) that have been declared ineligible for federal hazard mitigation funding.

Some parts of federal policy have also taken one aspect of hazard mitigation—prevention—and declared it to be a
separate new phase of emergency management. Federal requirements that demand the time of state planners, such
as the Threat and Hazard Identification and Risk Assessment (THIRA) process, have experimented with laborious
formal procedures without addressing this essential problem of the artificial separation of potential solutions by
emergency management phase and hazard type—in which only a very narrow set of the possibilities can actually
be pursued under the official definition and funding opportunities for hazard mitigation.

From the perspective of transportation infrastructure, FEMA and the U.S. Highway Administration have separate
funding sources that may steer stakeholders away from holistic needs. Road infrastructure involves many
elements, security, potholes, hazard mitigation, and tradeoffs partially seen in terms of grant-defined frameworks
rather than an integrated perspective, which each agency must work to identify and somehow promote. Hazard
mitigation plans, in coordination with other processes, offer a broader perspective, but it is hard to balance
everything in coordination.

Going back to a more general perspective, constraints in resources, conceptualization, and motivation have made it
increasingly challenging to keep improving the quality of hazard mitigation plans on both the local and state levels.
There is an enormous array of elements to integrate within the plan, yet only selected staff available to periodically
coordinate all these concepts and processes. The best-quality planners or firms may do good work, but many
stakeholders will seek one specific project or topic already known to them. Most persons do not have the time or
interest to fully understand the complex systems that hazard mitigation plans (and comprehensive plans, etc.) try to
represent and coordinate. Those who do have the training and interest, especially due to their professional
positions, tend to find themselves torn between the enormous array of emergency management tasks that all
demand attention and prioritization, especially when the longest-term planning tasks are being handled by the same
personnel who may literally have fires to put out, EOC roles to fill, staffing and training needs to serve, and
equipment to maintain and update (i.e. all the other phases of emergency management, sometimes termed “mission
areas”).

Hazard mitigation was originally conceived in terms of flood risks, and only very slowly and laboriously has it
expanded beyond that narrow vision to resemble what it can be—an effort to address all actual and potential
sources of harm. As noted in Appendix 10, there has been improvement by FEMA in broadening the mitigation
project eligibility standards and guidance even within the past 5 years, but it will take time for the awareness and
effects of these changes to become recognized more broadly.

State and local planners and emergency management personnel who were previously fully dedicated to promoting,
assisting with, reviewing, and processing local hazard mitigation plans have instead needed to devote an increasing
amount of their time to emergency response and recovery, training requirements, credentials maintenance, plus
new and increasing planning requirements (and related processes, such as THIRA) that have sometimes become
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increasingly abstracted and disconnected from the core ideas that local communities have generated in their local
plans.

Local emergency programs, in placing their highest emphasis upon life safety, tend to naturally gravitate toward
activities that inform and warn people about potential hazards, train responders to deal with those hazards, obtain
equipment that will enhance the ability of local responders to deal with hazards when they occur, and train the
involved agencies in the use of that equipment or the inter-agency coordination that is needed during an
emergency.

By contrast, federal funding for equipment and preparedness (i.e. previously obtainable through generous
homeland security-related sources) has markedly declined. Although this causes increasing interest in hazard
mitigation funding sources that are still available, there is also the problem of an increasing recognition of the
relative narrowness of hazard mitigation as currently defined by FEMA (which also shapes how lower levels of
government treat the subject). The federal emphasis upon hazard mitigation defined in terms of permanent or
long-term solutions also has the effect of overlooking short or medium-term activities that could be effective and
cost-beneficial new forms of hazard mitigation (in the fullest sense of that term). Gradual changes can be seen,
and are greatly appreciated, as with FEMA’s laudable allowance for the purchase and use of back-up power
generators at critical facilities to be a fundable hazard mitigation project.

Although the cost-effectiveness of FEMA-funded hazard mitigation projects has increased markedly during the
past couple decades (from an estimated $2 to $1 ratio to about $7 to $1 within the most recent 2018 study), this
might stem from increasing selectivity within a more competitive environment, which may discourage applicants
who are uncertain whether their application has enough promise to be worth the extensive process required to
obtain funding. In addition, if FEMA’s long-term mitigation approach has resulted in such a high level of cost-
effectiveness, perhaps some additional medium-term approaches could be accommodated, so long as they prove
similarly cost-effective?

Federal and state government agencies may encourage and promote the inclusion of hazard mitigation
considerations within comprehensive community plans, but the actual mechanisms by which such changes take
place have been slow-moving and difficult to track and verify. Theoretically, a review of local comprehensive
plans would need to occur, to assess at-risk areas and the steps needed or taken to reduce such risks. But in
practice, locating all existing local plans, and identifying and documenting the appropriate content, has placed such
an activity beyond the scope of state level emergency management and planning staff. Such integration might have
to be left up to local communities to achieve. The involvement of professional planning organizations has been
helpful in recent years, and may be sufficient to accomplish the desired incorporation of hazard mitigation into not
just comprehensive planning processes, but the plan review and inspection activities in local departments.

For understandable reasons, most of the action steps identified in hazard mitigation plans tend to either be (1) mere
recommendations, (2) narrowly defined to meet current federal definitions, or (3) ineligible for federal funding.
This reality limits the amount that this type of plan is able to accomplish, and also limits the quality of revisions
made when updating these plans. Initial enthusiasm for the concept of hazard mitigation eventually sobers into
disillusionment with the limitations and repetitiveness of the project types actually recognized by FEMA for
funding, and the difficulty of getting proposals accepted that are not only multi-hazard but integrate multiple
phases of emergency management as well. (These limits appear to be stemming from regulatory and bureaucratic
limits rather than the staff members themselves; persons can discuss ideas and make changes, but regulations and
organizational arrangements are much more intractable.)

There are different types of plans, in terms of the functions they serve. Some plans are more valuable for their
processes than for their content, while other plans may have outstanding content but little or no track record for
encouraging documentable implementation. There are reasons for such differences, and both kinds of document
may still be valuable. For example, a high-quality local planning document might indeed “sit on a shelf,” but its
content may have been logged by MSP/EMHSD and prompted a successful grant application in the field. Some
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plans have resulted in useful projects, even though the plans were not then updated on the designated 5-year
schedule.

On the flip side, some local programs may be excellent and may have used a planning process to encourage all
sorts of activities invisible to higher levels of government, if the plan itself did not document its process and then
pass all the other review requirements needed for official approval. Some communities need projects more than
others, some communities need plans and information more than others, and some communities need vibrant
processes more than others. Their goals and needs vary and don’t necessarily fit into the boxes that currently exist
for plan and program review procedures, and for funding eligibility. This kind of variation might be particularly
true for some of Michigan’s many rural areas.

Flood Programs in Michigan

RiskMAP is currently extremely active in Michigan. FEMA is in the process of updating the Great Lakes’ coastal
flooding area for most of the state. There are more than Michigan 20 counties currently in various stages of the
RiskMap process. In Michigan, the floodplain regulations for NFIP participation are incorporated in the Michigan
Building code. That building code must be used statewide, and is more restrictive than the NFIP requirements in
that it requires a 1-foot freeboard. In Michigan, FEMA requires the Flood Insurance Rate Maps (FIRMs) to be
adopted at the local level of government (township, city, village), since it is at that level of government that land
use authority normally rests within the state. This is different from other states, where land use authority is most
often found at the county level, and counties assume the responsibility for adoption and enforcement within their
unincorporated areas (located outside of cities).

This standard for Michigan works fine for larger communities, but causes confusion in rural communities where
the local unit of government hasn’t had any active role in floodplain management. Michigan does still have some
unzoned rural areas, and also has areas that have arranged for their land use authority to be handled on their behalf
by the county in which they are located. In these areas, it is the county that enforces the floodplain regulations
through the building code. The FEMA standard recognizes that this level of local oversight is a choice selected on
the part of local units of government, but although Michigan’s “home rule” tradition does grant that right of choice
to every township, city, and village across the state, the townships with the fewest governmental resources and the
smallest populations might feel that there is no practical choice except to allow the county to administer things like
this on their behalf. Yet the mandate still exists within even the smallest and most rural areas, such as townships
in the Upper Peninsula whose population is less than 100 persons.

Additionally, there is a state floodplain law that is administrated through the Water Resources Division (WRD) of
MDEQ, under Part 31 of NREPA. Portions of Part 31 are also more restrictive than NFIP minimums, including no
residential construction allowed within the floodway portion of the floodplain (at 1% annual flood chance level);
and the floodways in MI are defined with a 0.1 foot increase in water surface elevation, compared to FEMA’s 1
foot. Additionally, the WRD requires compensating cut for fill placed in the floodplain, which is more restrictive
than NFIP minimums.

There are currently just over 1,000 communities participating in the NFIP in Michigan. This number will likely
increase slightly as the new coastal maps get rolled out and new floodplains are mapped. There are also just over
20,000 FEMA flood insurance policies in Michigan, with a coverage total of $3,855,700,000. Michigan paid
$20,332,853 in premiums last year. There have been 12,255 claims made since 1978, with a total of $89,733,316
paid out since that year. There are currently 25 communities in the Community Rating System. A few have
dropped out, several have been downgraded (a reduction in their insurance premium discounts), and a few have
improved their ranking (seeing an increased discount). Detailed information on this is found in the
Riverine/Fluvial Floods chapter of the Michigan Hazard Analysis. A Cooperating Technical Partners (CTP) grant
has involved work to obtain LIDAR for the entire state. The final 19 counties will be flown this year (9 in the
lower peninsula and 10 in the upper peninsula). Once done, the entire state will have LIDAR coverage.
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Local Programs, Policies, and Capabilities

Local emergency management programs vary widely in their resources, expertise, and capabilities, but also in their
risks and needs. State agencies have therefore provided various forms of assistance and guidance to these local
programs throughout the years (see Appendix 3). Land use policies are distinctly local in their nature and tend to
be some of the most effective means of achieving hazard mitigation. Local governments and programs vary widely
in this aspect, as well. Some have dedicated planning departments, while many others hire external assistance to
meet planning requirements on an as-needed basis.

As described in Chapter 2 (state profile), a local community may have a very small population, or a very large one,
and in both cases, there can be a wide variation in the quality of services it has available, either on a per-person or
a per land area basis. The amount of resources available to county agencies (such as road commissions and drain
commissions) also varies throughout the state. Non-profit regional planning agencies exist in Michigan, and have
the entire state divided into 14 regions for which these offices collect and provide information. But again, while
some offices have excellent staff and resources available to assist with hazard mitigation planning, others do not
have any additional resources ready to provide.

Although a great many resources exist within the general Metropolitan Detroit area, the complexity of that area
goes beyond any one agency—the municipalities and counties that compose the area do not have the authority to
speak (or resources to act) on behalf of the entire metropolitan area, and the Southeast Michigan Council of
Governments (SEMCOG) planning office tends to act within limited spheres of coordination and technical
assistance.

Although certain kinds of funds are technically available for use in hazard mitigation activities, they require a
substantial amount of work to obtain and make use of, which makes their use impractical for certain jurisdictions
whose staff and budgets have already been shrinking. Preparedness and response capabilities often receive the
most attention—especially since these phases of emergency management have a clearer relevance to most types of
hazards, while hazard mitigation has historically been thought of primarily in terms of flood hazards and, to a
lesser extent, wildfires and severe winds.

From the perspective of local jurisdictions with limited resources, the preparedness and response phases of
emergency management are rational ones to favor for most types of threats and hazards. For more than 10 years,
state guidance has identified hazard mitigation actions for all types of hazards, but the most relevant often involve
activities that may technically be deemed preparedness activities. All important hazards can be prepared for, but
when it comes to their prevention or mitigation, actual authorities and capacities often involve the private
decisions of individuals and firms, and the efforts of government (at all levels) to try to regulate or place
requirements upon these individuals and firms, without exceeding their political authority to do so. A compelling
need is required in order to make strong regulations politically feasible and justifiable, yet when it comes to
Michigan’s array of hazards and threats, it often requires informed study to produce a reasonable understanding of
their risks, with which it becomes possible to justify various costs. And yet, a large number of citizens do place
great value upon individual responsibility (for which public awareness and educational actions are deemed most
appropriate for government to take, as a kind of advisory role rather than a compulsory one), while resisting the
capacity of government to strongly regulate what people are allowed to do with their own property.

The value of higher levels of government for assisting local communities in dealing with a disaster is widely
recognized, but the right of government to impose preventive regulations and policies, even if well-intentioned and
demonstrably effective, often is not—particularly when accompanied by many sets of bureaucratic procedures and
conditions. In cases involving clearly defined natural risks in specific areas, such as floodplains, efforts and costs
are easier to justify (even though many persons have difficulty understanding the probabilistic aspects of flood
risks). However, a great amount of planning activity has been occurring at all levels for years, in order to examine
other types of hazards that are less clearly defined in Michigan. (Major natural hazards such as tsunamis, sea-level
rise, hurricanes, and earthquakes, which are huge priorities in other states, are not particularly relevant for
Michigan’s communities.)
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Many hazard-prone areas are associated with appealing features. For example, floodplain locations are often very
scenic and desirable places to be, except when a flood actually occurs. Woodlands are also scenic and desirable,
except when devastated by wildfires. Many other hazards threaten all locations in Michigan, even if some are far
more threatened than others. But the levels of expectation, preparedness, and resilience also vary from community
to community. Snowstorms, for example, have greater magnitude in the northern parts of Michigan, but do less
damage there than in southern parts of the state, according to official records. This is seemingly due to greater
preparedness in the north. Would similar levels of preparedness be considered as cost-effective in the southern
parts of the state? Perhaps not. This is a tricky thing to calculate, except at the local level.

Hazard mitigation planning is technically not required to consider the benefits of preparedness activities, even if
those are far more cost-effective than any of the available “mitigation” ideas for some types of hazard. The hazard
analysis component of a hazard mitigation plan may therefore be far more useful for emergency management
programs’ preparedness and response activities than it is for the “mitigation” options that are offered for most of
Michigan’s hazards. The multi-hazard benefits of a good hazard analysis have been widely acknowledged, but
programs are still working to deal with the more limited range of fundable hazard mitigation projects.

In Michigan, hazard mitigation’s well-established record seems to emphasize flood risks, which are indeed
Michigan’s most damaging natural hazard. But part of this emphasis is due to the way that hazard mitigation has
been defined to distinguish it from “preparedness.” Within the guidelines for hazard mitigation specifically, most
local programs understandably focus upon activities that are actually eligible for federal funding. As seen in
Appendix 11, these tend to involve flood mitigation projects and the installation of warning systems. These are
useful activities, and even though warning may be considered to be a preparedness or response activity, it is
important that it has been recognized as hazard mitigation (in recognition of its protective effects upon human
safety).

Previous critical assessments had noted where hazard mitigation had seemed to place a greater emphasis upon the
protection of property rather than human life, but many helpful changes have better accommodated the need for
life safety within recent years. It is now possible to justify the expense of storm shelters, the retrofitting of
structures to be more wind-resistant, the installation of generators at critical facilities, and the installation of
warning sirens. It is still difficult to fund the re-design of infrastructure to be more freeze and earthquake-
resistant, and technically ineligible to fund most maintenance and repair activities under available federal funds,
even when those would be plainly useful for hazard mitigation purposes (as when dredging drainage channels and
proactively clearing them of ice or woody debris). Further consideration should be given to how such additional
activities might be included for funding, in cases where they are found to be very cost-effective in preventing or
reducing damages and threats to life.

When tasked with identifying and achieving hazard mitigation actions, local programs have felt constrained to
operate within certain pre-defined boundaries that may not be immediately evident when the concept of hazard
mitigation had originally presented it in terms of an all-hazards approach. It has been useful to suggest that where
there is a risk, there must surely be a corresponding risk mitigation strategy. However, available strategies for
some hazards may not be the type for which any hazard mitigation funding is available.

The goal of integrating hazard mitigation concepts into other types of planning is meant to open up some
alternatives to FEMA’s hazard mitigation grants. What cannot be directly accomplished through available FEMA
funds might be something that other funding sources can accomplish, or that can be addressed by more evenly
distributing the costs of a solution among the array of underlying design, planning, political, and regulatory factors,
rather than having them all hinge upon a specific, corrective project, after vulnerabilities have already been
revealed. The down-side to the integrated planning approach is that there are a great many communities for whom
comprehensive plans are merely an occasional legally mandated requirement, rather than something that is seen as
a vital force in shaping their community. This perspective, although it may seem like a very limited one to
planners, is not an unreasonable one—especially for small communities whose character barely changes from
decade to decade. Urban planning originated in a period of rapid population growth and economic
industrialization. Over time, it was more broadly conceived in terms that made regional, state, and national
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planning seem to be equally viable, but there have always been practical limits upon what each level of
government plan is authorized and appropriate to accomplish. In circumstances where a community’s plan
accurately reflects local opinions, it might correctly be designed in a way that does not accomplish much except to
try to preserve those things that many persons in the community admire and desire—the things that attracted them
to (or kept them in) that community or geographic area. In a different community, a plan might be very aggressive
in rapidly promoting changes that are widely considered to be justified. From a plan review perspective, it is not
clear that an objective distinction is made between different types of communities and their corresponding
planning preferences—all plans have been assessed according to the same standards, in which the smallest
communities with the fewest resources might find compliance more difficult to achieve. To address this difficulty,
clearer guidance needs to be produced by FEMA regarding its newer plan review elements, requiring the
description of “existing authorities, policies, programs, and resources available,” and the description of hazard
mitigation actions in terms of such descriptions.

The limits to the idea of integrating hazard mitigation into local plans is that only a minority of local plans are
covering communities whose people desire (and are comfortable with) a particularly active or imposing approach
to this type of regulation. And even in those communities, things are usually not accomplished without some
costs. Where these involve costs that become privatized, individually opted for, or very well-distributed among all
taxpayers, then hazard mitigation objectives may indeed be served. But this is achievable only very slowly,
probably as a result of the public education and awareness-building activities as much as anything else, and not
something that receives immediate recognition and support, especially if it involves greater taxpayer expense.

Greater incorporation of hazard mitigation concepts, designs, and activities into insurance policies and rates should
probably be encouraged, as a way to more quickly achieve protective results (or an adequate distribution of the
costs of safety improvements) than most local plans can probably provide. There are quite a few communities
throughout Michigan that have plans (and financial resources) which could serve the goals of hazard mitigation.
But when the most concrete risk-reduction activities are those that involve the design of private structures, or an
awareness and preparedness-building approach, then a hazard mitigation plan might not do any better than to point
in those directions, without the means to connect those actions with designated hazard mitigation funds or to use
those parts of its plan to comply with federal review requirements, which ultimately call for the identification of
projects that do meet funding eligibility guidelines.

These are the dilemmas within which local hazard mitigation plans have been developed in Michigan for about the
past 15 years. At the same time, community comprehensive plans are reluctant to impose private costs upon
individuals and firms (or to recommend major capital improvements that might be too burdensome upon local
budgets) in order to serve the often-abstract estimates of risks versus benefits, sometimes with very uncertain
distinctions between individual level risks and responsibilities and those of community and government agencies,
and for this reason, most such plans do not greatly add to the capacity for hazard mitigation in its fullest sense.
FEMA has defined a “benefit” very broadly, indifferent to whether those benefits are realized by government
itself, private stakeholders, or some combination thereof. This broad definition is a very good thing, but not
necessarily one that has been shared by all agencies that have the capacity to promote hazard mitigation. For-profit
insurance companies, for example, do need to justify costs in terms of their own direct benefits (i.e. reduced
disaster payouts), and therefore some hazard mitigation opportunities are being lost.

While anything that promotes public education and awareness on the subject of hazard risks and vulnerabilities is
surely helpful, many of the things that could reduce risks from the full array of identified hazards do not fall within
readily defined areas for which specific actors can (or are willing to, or are able to) take specific palliative actions.
There have also been widespread misunderstandings about how the development of local hazard mitigation plans
do or do not tie in with various government mandates. For example, it is often believed or claimed that the lack of
a local hazard mitigation plan will make communities and their members ineligible for any disaster assistance from
higher levels of government. Although this is untrue, it also seems certain that this mistaken belief is one of the
things that has encouraged many local hazard mitigation plans to be developed and updated during the past 10
years. For those who perceive the main reward for completing a local plan in terms of the ability to access grant
money to allocated specifically and solely to carefully defined forms of hazard mitigation projects, the incentive of
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local communities to go through the increasingly rigorous process of developing these plans is likely to decline, if
they can reasonably calculate that the agency’s benefits from developing a plan are less than the agency’s costs to
develop a plan. In some instances, the effort to clarify these misunderstandings, as well as the rather involved
regulatory standards for local hazard mitigation plans, has decreased the willingness of some planning agencies to
get involved in the activities.

In other words, hazard mitigation planning, and the potential for project funds that come from the successful
completion of such a plan, must be realistically perceived as being worth the efforts that it requires, in order for
local support for the activity to continue. For some communities, operating under limited resources, a benefit-cost
calculation may result in a decision not to undertake this type of planning. The local share requirements of the
grants may make local projects seem too difficult to fund even when a plan is in place, and the bureaucratic
requirements involved in obtaining such grants may be a third obstacle that may feel too difficult to overcome.
Michigan has been exploring its capacity to operate a state-level hazard mitigation fund (see Chapter 9) that might
help to address issues such as expensive non-federal match requirements for expensive projects, but this capacity
for systematic state-level funding is not yet in place.

Local programs are to be greatly applauded for the degree that they have succeeded in developing and maintaining
updated local plans over the past 10 years, in spite of the great (and often increasing) challenges. It probably feels
more clear-cut and compelling to focus on the more immediate and mandated tasks of responding to an event and
increasing one’s preparedness to do so. Fortunately, the development of a hazard mitigation plan does in most
cases help agencies and communities to understand their hazards and thereby prepare and respond better to their
next emergencies. It is not clear in many cases whether the potential benefits (i.e. if selected for funding) of
hazard mitigation projects always outweigh the preparedness and response benefits that are realized through the
plans’ analysis of local hazards, and therefore which aspect of a local hazard mitigation plan is considered more
beneficial for a community.
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Appendix 5: Details of Planning Processes

Initial Plan Development: Before the Disaster Mitigation Act of 2000

From a historical perspective, this plan was initially developed as a planning product under the Emergency
Management Performance Grant (EMPG) from the Federal Emergency Management Agency (FEMA), and was
initially approved as such by FEMA Region V on November 2, 2000 subsequent to Federal Disaster 1346-DR-MI.
That plan was developed prior to the enactment of the federal Disaster Mitigation Act (DMA) of 2000 and the
subsequent publication of its implementing rules in the Federal Register on February 26, 2002. The initial version
of this plan followed existing federal hazard mitigation planning guidance available at the time of its development.

Significant New Planning Requirements Unveiled in the early 2000s

When DMA 2000 Interim Final Rules were published in the Federal Register on February 26, 2002, significant
new planning requirements were placed upon the states and their local governments. The most important change
was the requirement that states have a FEMA-approved mitigation plan in place by no later than November 1, 2004
in order to remain eligible for all non-emergency forms of federal relief assistance under the Stafford Act. In
addition, the new DMA 2000 planning standards were considerably more detailed than were the standards
recommended in previous editions of federal mitigation planning guidance. As a result, the state of Michigan had
to initiate a complex planning process, involving numerous individuals and agencies, in a relatively short time
period in order to meet the initial November 1, 2004 plan approval deadline under DMA 2000. (Note: the
November 1, 2004 deadline was later extended by FEMA to May 1, 2005, which allowed the MSP/EMHSD a bit
more flexibility in completing the planning process.) Michigan’s plan was completed by the end of March 2005.

Unfortunately, while that was going on there was also an enormous effort to place considerable planning, training,
exercising, and coordination requirements on the state in order to improve local and state capabilities to respond to
and recover from terrorism and related threats in the aftermath of September 11, 2001. These new efforts caused a
significant diversion of state and local agency attention, time and resources away from more traditional emergency
management and hazard mitigation activities. Tight federal timelines for the various weapons of mass destruction
(WMD) grants that were quickly implemented in the post-9/11 period forced the MSP/EMHSD (like other state
emergency management agencies around the country) to divert significant numbers of staff to homeland security
work. Therefore, completion of the initial version of this plan necessarily took a back seat to other more pressing
priorities during much of 2002 and 2003. It is against that backdrop that the development of this plan to meet the
DMA 2000 planning requirements began in February of 2004.

Synopsis of 2004-2005 Planning Process

The planning effort for the 2004-05 initial plan development revolved around the Michigan Hazard Mitigation
Coordinating Council (MHMCC)—the state’s hazard mitigation coordinating body in existence at the time. The
10-member MHMCC joined with the MSP/EMHSD and a wide array of stakeholders (refer to the 2004-05 edition
for specifics) to form a large, multi-agency plan development team. The team worked for several months to
develop the initial DMA 2000 hazard mitigation plan for the state of Michigan. The plan was officially adopted
and formally promulgated by the MHMCC on October 19, 2004, and the State Director and Deputy State Director
of Emergency Management and Homeland Security on December 15, 2004 (the two highest ranking emergency
management / homeland security officials in Michigan). Governor Jennifer Granholm adopted the plan on behalf
of the state of Michigan on March 4, 2005. The plan was subsequently approved by FEMA as a Standard State
Hazard Mitigation Plan under the DMA 2000 on March 28, 2005.

Synopsis of 2007-2008 Planning Process

The planning effort for the 2007-08 plan revision was similar in nature to the 2004-05 process, except that staff
shortages caused a focus purely upon natural hazards, and entailed a substantial reformat of the plan, to make it
less cumbersome and more self-contained. What had previously been separate documents, referred to as
attachments, instead had their content made a part of the main planning document, with sections called attachments
now functioning more as appendices in a single document. The process was spearheaded by the lead Hazard
Mitigation Planner of the MSP/EMHSD, with assistance provided by the other MSP/EMHSD staff (i.e., State
Support Unit Manager / State Planner, State Hazard Mitigation Officer and Assistant State Hazard Mitigation
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Officer, and three planners from the Local Support Unit). The lack of an active hazard mitigation council for
several months of 2007 (the MHMCC was abolished on May 2, 2007 and replaced by the new MCCERCC, which
met for the first time on January 29, 2008) hampered the effort from the start. Fortunately, the MSP/EMHSD was
able to contact key stakeholders and receive input through the state agency Emergency Management Coordinators
and/or the subject matter experts in their respective agencies for each natural hazard addressed in the plan. The
new MCCERCC membership also had the opportunity to review and comment on the various plan sections as they
were revised, as did key MSP/EMHSD subject matter experts and subject matter experts from applicable federal
agencies and nongovernmental organizations. Collectively, these individuals constituted the planning team for the
2008 MHMP revision. Due to these many challenges, the decision was made for 2008 plan to focus upon natural
hazards and thus limit the amount of work required within the 3-year expiration timeframe that was then in place.

Synopsis of 2009-2011 Planning Process

The subsequent cycle of plan maintenance involved a more complete update process than was possible in the
previous (2008) cycle. First, the Michigan Hazard Mitigation Plan was restored to a full and balanced
consideration of all hazards—natural, technological, and human-related. Second, there were no problematic
circumstances involving the status of Michigan’s official hazard mitigation council (MCCERCC), which met
regularly and was heavily involved in the plan update process, along with various partners and associated agencies.
Third, the planning staff levels at MSP/EMHSD were back up to a level that allowed the full plan to be updated on
schedule. The 2011 update process was enhanced by collective staff activities to meet the additional standards of
the Emergency Management Accreditation Program (EMAP), which granted Michigan’s emergency management
framework a conditional accreditation that is expected to be expanded into full accreditation in 2011. Finally, the
plan update was assisted by the accumulated availability of FEMA-approved local hazard mitigation plans in the
vast majority of Michigan’s 83 counties.

Synopsis of 2011-2014 Planning Process

A lack of time for the plan update was recognized as an ongoing problem. To address this, the Michigan Hazard
Analysis was immediately worked on and again published separately in July 2012 (its previous publication as a
separate document had been in 2006). Unfortunately, the hazard analysis goes out of date faster than the plan
does, and the entire hazard analysis content was again updated when included in the 2014 plan, again causing a
severe time crunch as the plan’s expiration date approached. Some of the earlier formatting choices for the plan
had caused the page count of the document to increase dramatically, such as the inclusion of every post-disaster
hazard mitigation strategy document, in their entirety. The combined hazard analysis and plan had good-quality
content, but had reached a length of about 950 pages, and the organization of the plan had become increasingly
disorganized. Proposed legislation offered to extend the expiration date for state plans, from 3 years to 5 years, but
that legislation did not go into effect until after Michigan’s plan expiration date, and therefore various
shortcomings in organization had to wait until the next update process to be addressed.

General Development Process for the 2019 Michigan Hazard Mitigation Plan

The previous edition of the Michigan Hazard Mitigation Plan was completed and adopted in April of 2014, and it
was recognized that the next update needed to (1) improve the organization of the plan, (2) improve the
consistency of the formatting used throughout the hazard analysis, (3) accommodate various improvements
identified during the previous update process, including new FEMA and EMAP requirements added to their
updated guidance and review standards, and (4) to reduce the sheer bulk of the document, making it less
overwhelming and easier to use. The initial focus was upon the separate publication of the Michigan Hazard
Analysis, with a consistent format finally imposed upon each of the standard natural hazard chapters within that
document, and new content added to comply with additional EMAP standards and identified improvement areas.
Work on the initial chapters began in 2014. Supplemental material for EMAP re-accreditation was produced
during 2015 as an Annex to the 2014 MHMP, and this material was eventually incorporated into the 2019
Michigan Hazard Analysis but had to be updated after the passage of nearly 4 years. The planned improvements to
the natural hazard chapters were successfully made, including the addition of new chapters on climate change and
urban (pluvial) flooding—one of the new FEMA requirements was for state plans to address climate change, and
two of Michigan’s largest federal disasters had involved urban flooding.
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Although the new 5-year plan expiration date had at first promised sufficient time to accommodate all four of the
desired improvements, some unanticipated problems developed. First, a dramatic increase in the number and
length of emergency activations became a new pattern. Many SEOC activations took place in addition to those
that ultimately resulted in the official emergency and disaster declarations (listed in Appendix 6, and also
described below). Second, the MSP/EMHSD facility itself relocated during 2016, taking considerable staff time to
achieve. Third, the only staff continuity between the 2014 and 2019 editions turned out to be the two dedicated
hazard mitigation planners, with all managers above these workers changing at least once during the five-year
period, including the State Governor. One of these managers had been with the agency for management for more
than 20 years, and had handled the update of the plan’s key action plan section during all previous editions.
Finally, the local commitments that had been made a part of the outreach and support strategy in the 2014 plan
were too ambitious. They had been modeled after the array of direct assistance activities that had been efficiently
and successfully implemented during the 2011-2014 plan, during which time at least 4 full local plans were
overseen by MSP/EMHSD planning staff, plus various other direct support work provided on 4 other plans. But as
described in Appendix 3, an initially strong outreach effort had to be scaled back to accommodate disaster needs,
the MSP/EMHSD office move, EMAP re-accreditation, and finally the completion of the 2019 MHMP itself,
along with its associated Michigan Hazard Analysis document.

The year 2014 included an unprecedented urban flood event in Metropolitan Detroit (although FEMA standards
had been revised after a similar 2000 event, to rule out the inclusion of certain types of flood damage, and
therefore this disaster was officially only counted as Michigan’s second-largest). Three additional governor’s
declarations occurred in 2014, two governor’s disaster declarations occurred in 2015, along with the start of the
lengthy MSP/EMHSD oversight of the Flint Water Contamination Emergency, which stretched throughout 2016
even as EMHSD staff was working to relocate to its new facility (and expanded SEOC). Three additional state
declarations occurred during 2016, while the Flint Emergency was still ongoing. Extensive staff efforts were also
dedicated to compliance with official oversight and FOIA requirements during that unprecedented event. By 2017,
it was recognized that the advantage of a 5-year update period had been lost to this array of disasters and
emergencies. The four federally declared events between 2014 and 2018 matched the number that Michigan
had experienced during all previous state plan updates combined (from 2004 to 2013), and had included an
additional 14 state-declared events. The early efforts toward direct local assistance had to be replaced by a focus
upon the completion of the state plan, since the same key MSP/EMHSD planning personnel were at the center of
both efforts, and since local and state planning are seen as parallel processes that enhance each other. During
2018, five additional state-declared events occurred, and in 2019, four additional state-declared events occurred
within the just the first three months of the year, including one that caused the closure of all government offices
and required the rescheduling of a MCCERCC meeting that was critical for the timely completion of this plan.
Although substantially improved natural hazard chapters had been accomplished within the 2019 Michigan Hazard
Analysis (MHA), it was realized that a similar update of the technological and human-related hazard chapters
would have to wait until after the MHMP completion deadline.

Any major planning process must have a core team that is responsible for compiling and assessing information,
evaluating proposed changes, and doing the actual final editing of the resultant document. MSP/EMHSD
personnel acted as a core planning, editing and writing team, while interagency oversight and input opportunities
were maintained by the MCCERCC and its hazard mitigation committee, and the State Emergency Management
Coordinators group provided access to the state’s network of subject matter experts. Progress on MHA and
MHMP updates were reported at meetings of MCCERCC and its committees, as a periodic task with which the
MCCERCC had been charged by the governor with a key role. MCCERCC members either directly reviewed, or
identified known subject matter experts to review, the details of information and text within the hazard analysis
and plan. Additional organizations were informed and provided with an opportunity to review and provide
feedback on the 2019 MHMP, such as Michigan Silver Jackets Team (whose unofficial meetings were finally
formalized with the adoption of the Michigan Silver Jackets charter in 2016) and the Michigan Climate Coalition.
MSP/EMHSD planning staff arranged for subject matter experts to give presentations to the MCCERCC on two of
the more recent topics that had been added to the plan—space weather and climate change.
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With regular updates provided to MCCERCC, planning staff from MSP/EMHSD reviewed all content within the
Michigan Hazard Analysis and proceeded to follow up individually with the agencies that possessed relevant
expertise, plus additional contact persons and subject matter experts who were sought out among universities,
agencies, authors, websites, and conference and training speakers when considered appropriate for content review
and update. For example, authorities from Michigan State University and the University of Michigan (Ann Arbor)
were asked to review sections of the hazard analysis or to answer specific questions, as were personnel from a joint
agency, Great Lakes Integrated Science and Assessments (GLISA). Subject matter experts who were contacted by
MSP/EMHSD were sent information about the hazards and sections of the plan that were considered to be most
relevant to their expertise. Feedback took many forms, but most of the information received by MSP/EMHSD was
in a form that directly related to specific changes that could be made to the existing text within the plan. For
example, typed email responses or revised documents were used to revise the appropriate sections of the MHA and
MHMP. MSP/EMHSD staff also monitored media reports, as well as oversaw response activities for some events
that were added to the descriptions within the hazard analysis. MSP/EMHSD and its partners contributed to post-
disaster hazard mitigation strategies (see Appendix 14) that were considered when updating the MHMP. A fairly
detailed list of activities is included in this appendix, but does not include every email and information source that
was relevant. This description will emphasize the general process that was followed, adding key information about
meetings and major milestones as documentation of which agencies were involved. Appropriate passages from
MCCERCC meeting minutes are also included within this appendix.

In addition to the process of MSP/EMHSD personnel’s own review, research, and work upon the 2019 MHA and
MHMP updates, months of outreach, feedback, information and material review was contributed by numerous
partnering agencies and stakeholders. These have been documented in the multi-page listing of “Input Agencies
and Processes: 2019 Michigan Hazard Mitigation Plan Update,” later in this Appendix. Seen from a different
perspective, there is also a “Section by Section Summary of Changes” provided here, which focuses upon the
process in terms of document reorganization and editing. Much of this current text provides a narrative overview
of the philosophy, general process, and methods by which the coordinated efforts of these many contributors were
integrated into the 2019 MHA and MHMP update. Annual processes involving Threat and Hazard Identification
and Risk Assessment (THIRA) and State Preparedness Report (SPR) were also useful to generate ideas, although
these were considered too artificial in their design to substitute for the extensive Michigan Hazard Analyses that
have been cumulatively developed for decades and has proven repeatedly useful over many years, at both a state
and local level.

In general, an initial focus upon technical details of the Michigan Hazard Analysis then shifted to an evaluation
and review of the MHMP itself, in consultation with the MCCERCC hazard mitigation committee but with regular
updates to the State Emergency Management Coordinators (SEMC), Silver Jackets, and other interested parties
including local emergency managers who attended various monthly webinars offered by MSP/EMHSD in recent
years. After extensive reorganization and updates, various materials, draft plans, and finally a full draft plan was
distributed to MCCERCC and its hazard mitigation committee for their review and approval in March 2019. Many
of these drafts were shared SEMC and Silver Jackets participants, and portions were discussed with dedicated
subject matter experts and agencies representatives. A long-planned, systematic review of all the most current
local hazard mitigation plans was finally completed for this update. Thus, the input of various agencies since 2014
was gradually consolidated into successive refinements in the draft plan until, by March 2019, a full draft was able
to be formally agreed to by the MCCERCC and submitted for FEMA planning requirements review in April 2019.
(Any feedback or corrections received too late to be a part of that process will nevertheless be retained by
MSP/EMHSD as feedback for consideration under subsequent review and evaluation as the new planning cycle is
entered in 2019.) MSP/EMHSD intends to update the MHA and MHMP more frequently than required, in an
effort to reduce the deadline pressures that had been felt during all previous update processes.

Popular online and wireless social media was again used by MSP to publicize the MHMP update and refer readers
to the EMHSD website where the plan could be reviewed by the whole community, with contact information
where comments could be sent directly to the main document editor. Occasional inquiries and comments were
received from members of the general public, but the level of detail here does not include every email, phone call,
or conversation that might be considered relevant. For example, on February 2, 2015, in inquiry was received to
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inquire about whether a consideration of “supervolcano” events was included in Michigan’s plan. A subsequent
FOIA request was later received on February 17, 2015 to request all identifiable references to supervolcano risk
within Michigan documents. These requests were responded to, but such details are too cumbersome to fully
document within this plan.

Michigan Hazard Analysis Update Process

The reformatting of the hazard analysis portion of the 2014 plan into an attached document, with chapters
formatted for ready distribution, was the first step in the update process. The document is an attachment to this
plan but also serves to inform other state documents, most notably the Michigan Emergency Management
(response) Plan (MEMP). The January 2019 MEMP was reviewed by planning staff when finalizing the April
2019 MHMP, to ensure consistency, while noting areas from the updated hazard analysis that should be reflected
within the subsequent MEMP update. In this manner, both important documents stay fairly closely coordinated
with each other (subject to normal delays between editions). Individual chapters were maintained and distributed
to subject matter experts for review and feedback. Although some of the initial feedback obtained in 2014 (e.g.
lightning hazards) might be considered out-of-date by 2017, the final distribution of the updated 2019 MHA
chapters had all occurred within one year before publication. (Detailed information about this distribution and
feedback appears later in this Appendix.) Most of its quantitative data now goes up to 2017. Since the large MHA
attachment was overseen by the same MSP/EMHSD planning personnel who were involved in the development,
research, writing, and editing of the rest of the MHMP, and these same staff also oversee all the submitted tribal
and local hazard mitigation plans within Michigan, copies of which are preserved on file there.

The stakeholders for each chapter of the MHA were defined in terms of their expertise in the hazard, or in hazard-
related measures, activities, programs, and initiatives. Proactively identified stakeholders included the “steward”
agency or organization for the hazard in question within Michigan’s government, or at a federal level, or in an
associated non-governmental organization (or an academic institution). Most of Michigan’s state departments
were considered to be stakeholders. In some cases, a federal agency (e.g. U.S. Geological Survey) was identified
as a stakeholder, and a request was made to that agency to review one or more relevant chapt