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EXECUTIVE SUMMARY
The Hazard Mitigation Plan defines a process for identifying, quantifying and
reducing risk in Branch County. The plan is the product of hazard and
vulnerability analysis, risk reduction planning development, action items and
implementation process identification, through community process.
The plan includes a community process that describes the development,
maintenance, implementation, adoption activities and the participation of the
resource agencies as well as the public. The plan also includes a Hazard
Identification and Vulnerability Analysis (HIVA) that describes the risks
qualitatively and quantitatively and drives the goals, objectives and
development of action items. The plan also presents the vision of Branch
County, as described in the Comprehensive Plan, in terms of risk reduction
goals, objectives and action items.
The plan has been crafted so that future maintenance activities are captured
within pre-existing County processes.

Hazard Inventory and Vulnerability Assessment
The Hazard Inventory and Vulnerability Assessment (HIVA) identify risk and
vulnerability within Branch County. Risk was defined as a function of hazard
and vulnerability. After defining risk, the vulnerabilities of Branch County to a
variety of hazards, including severe winter storms, severe thunderstorms,
flooding, terrorism, etc., were identified. Vulnerabilities to Branch County
were found to include: the residents, small businesses, major businesses,
regional lifelines, local government infrastructure and the historic district.

Risk
Assessment,
Vulnerability

Profiling

Hazard

Events,

Assessing

These areas are well documented in the Hazard Identification and
Vulnerability Assessment (HIVA). The document includes a description of all
hazards in the jurisdiction; provides a description of all vulnerabilities in the
jurisdiction; addresses the impact of hazards in the community; identifies
types and numbers of vulnerable buildings; addresses vulnerability of future
buildings; identifies the sources used to determine the hazards and
vulnerabilities; indicates the data limitations; justifies the elimination of
hazards as appropriate; identifies and profiles manmade hazards; identifies
vulnerable assets; estimates potential dollar loss; describes methodology for
estimate; describes land use and development trends; and describes related
vulnerability.
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Branch County is susceptible to many natural, technological and humancaused hazards. Knowledge of these hazards, their frequency and the
community’s vulnerability to them allows the community, emergency
management, police, fire and medical agencies to better assess their risks
associated to the present hazards and to plan and prepare for their
consequences.
The purpose of the Hazard Identification and Vulnerability Assessment
(HIVA) is twofold:
1.

To provide a basic level of knowledge and limited analysis of the
hazards posing a threat to Branch County.

2.

To serve as a base document for the Branch County and Townships
Land Use Plans, the Hazard Mitigation Plan and the Emergency
Operations Plan.

This document represents an elementary review of available published
material. It is a summary of the relevant information needed to allow a
subjective evaluation of the risk posed by certain hazards. It is not, nor is it
intended to be, a rigorous or scientific analysis.

Relative Risk Assessment
Based on the individual hazard profiles and risk assessments contained
herein, below are the Potential Hazards as determined during the creation of
the Risk, Threat and Vulnerability Assessment by Branch County Emergency
Operations in 2019 (rating in parenthesis):
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Thunderstorm Hazard: Lightning (8.75)
Thunderstorm Hazard: Hail (8.75)
Thunderstorm Hazard: Severe Winds (8.75)
Thunderstorm Hazard: Tornado (8.75)
Infrastructure Failure (7.25)
Terrorism or Other Criminal Activity (6.5)
Nuclear Power Plant Activities (6)
Winter Weather Hazards (6)
Pipeline Accidents: Oil/Gas (5.75)
Extreme Temperatures (5.75)
Hazardous Materials Incident: Transportation (5.75)
Hazardous Materials Incident: Fixed Site (4.5)
War/Nuclear Attack/WMD (4.5)
Structural Fires (4)
Transportation Accidents (3.75)
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16.
17.
18.
19.
20.
21.
22.

Wildfire (3.75)
Dam Failures (3.75)
River Flooding(3.5)
Urban Flooding(3)
Drought (2)
Civil Disturbances (1.75)
Earthquake (1)

Since Thunderstorm Hazards are very probable in Branch County within the
next 25 years with anticipated severe impacts to the area, including the
entire population, this hazard is given the highest risk rating. The historical
significance of Lightning, Hail, Severe Wind or Tornado events have indicated
that this event will occur several times annually and generates disturbances
with utilities and causes moderate to severe damage to residences and
business throughout Branch County.
The remaining hazards are categorized by the potential for occurrence. The
probability of hazards 14 through 22 are low, however there is a need to list
these hazards sine even though the potential is low, the possibility of
occurrence is still present.

Mitigation Plan Goals
The plan describes the mitigation goals as long-term and global visions and
indicates how the goals were developed. Further, the plan reflects the
findings of local and state risk assessments, as well as presents a long-term
vision for hazard reduction and enhanced mitigation capabilities. The plan
details actionable objectives. These objectives will be evaluated annually as
opportunities. Chosen opportunities will be added to a multi-year mitigation
work plan.

Major Mitigation Goals:
1.

Increase Community Resiliency to Large Scale Regional Events
(including local government infrastructure, critical facilities and
lifelines).

2.

Reduce vulnerability of single-family homes.

3.

Reduce vulnerability of small businesses

4.

Reduce vulnerability of large corporations.

5.

Reduce potential for isolation – disrupted lifeline and infrastructure.
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6.

Reduce exposure to high-risk facilities and utilities (including local
government infrastructure, critical facilities and lifelines).

7.

Preserve and Enhance the Natural Environment.

8.

Reduce vulnerability to historic and cultural resources.

Identification and Analysis of Action Items and Strategies
The plan identifies a comprehensive range of specific mitigation actions,
strategies and projects for each hazard. The document identifies a range of
specific mitigation actions for the reduction of risk to new and existing
buildings and infrastructure, environment and population. The Plan
Administration and Mitigation section of this document details the process by
which the community decided on particular mitigation measures and by
which the community will decide mitigation measures to implement.

Further Analysis Requirements
This Hazard Mitigation Plan and Branch County acknowledge that these
actions have not gone through a rigorous and detailed environmental,
historic or benefit to cost analysis. Although such considerations played a
role in the prioritization of these action items, largely through the
development of the probable scenarios, further analysis will be undertaken
before these action items become schedules for implementation.
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PLAN ADMINISTRATION AND IMPLEMENTATION
Purpose
To describe the process through which Branch County will manage the
Hazard Mitigation Plan as a current document with goals, objectives and
actions are implemented on a yearly basis for the function of risk reduction.
The primary products of this process are an annual evaluation document and
a multi-year work plan for mitigation actions. Administration and
implementation include the monitoring and evaluating of the effectiveness of
the mitigation efforts, the capturing of opportunities and the changing
requirements of the community.

Primary Agency
The primary agency responsible for administration and implantation of the
Hazard Mitigation Plan for Branch County will be the Branch County Office of
Emergency Management.

Process
The Office of Emergency Management will form a Mitigation Implementation
Committee based on the needs from the Hazard Mitigation Plan. This
committee will be convened and director by the Branch County Emergency
Management Coordinator and will lead the community effort in risk reduction.
The committee will monitor the progress of the mitigation program and select
and prioritize action items for implementation.
Annually the implementation committee will:
1.

Review the progress and effectiveness of mitigation actions and
produce a report for the Director of Emergency Management on the
effectiveness of mitigation actions.

2.

Review the Mitigations actions and identify opportunities to
implement recommended action items.

3.

Solicit mitigation ideas from various department heads including
city and village officials.

4.

Identify internal and external funding sources. Emergency
Management will identify complementary grant funding as
available.
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5.

Rank current and potential actions according to risk reduction and
implementation opportunities.

6.

Task the development of external funding for risk reduction.
Planning will take the lead in this effort.

7.

Identify actions that will require a cost/benefit analysis and conduct
them as required. The cost/benefit analysis will conform to current
and standing Branch County policy.

8.

Modify the goals, objectives and actions in the Mitigation Plan as
deemed necessary to take advantage of risk reduction
opportunities.

9.

Coordinate action items utilizing a comprehensive planning process.

10.

Create a proposal for
objectives and actions.

11.

Develop a multi-year work plan of actions (checklist attached).

12.

Create an Outreach actions document. Identify and facilitate
community actions including those of volunteers supported by the
County. Emergency Management will take the lead in this activity.

13.

Hold public meetings to keep the community informed on
mitigation opportunities and what is being implemented to increase
community preparedness.

multi-jurisdictional

mitigation

goals,

Work Plan Checklist
1.

Rate the mitigation actions.

2.

Identify if the project requires a benefit/cost analysis.

3.

Identify staff to perform the benefit/cost analysis.

4.

Assign lead responsibility for
implementation and monitoring.

5.

Assign County, City, Village, community and outside resources
(volunteer and professional).

6.

Assign a budget to each project.
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7.

Identify the source of funds, internal as well as external, and
determine if the FEMA guidelines apply.

8.

Assign the timing of each project.

9.

Request comment on the impact of a budget from affected
budgetary heads.

10.

Schedule viable actions into a 3-year work plan.

11.

Note any discontinued or completed actions. Identify reason and
captured benefits.

12.

Submit actions in the mitigation work plan into the budget process.

13.

Revise the work plan to reflect the actions that were funded.
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Modes of Emergency Management

Preparedness

Mitigation

Assessment

Response

Recovery

•

Common Four Modules plus assessment.

•

Emergency Management is a dynamic risk management process
operating in five modes.

•

The activities in each mode are often disjointed from each other and
are not necessarily a formal part of any emergency management
program.

•

The organizations that perform the activities are often multiorganizational and multi-jurisdictional. The group of organizations
makes up a virtual emergency management network.

•

Assessment is required to improve the outcome of activities in each
mode to improve cross-modal efficiency and network product
throughput.
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BRANCH COUNTY PROFILE & HISTORY
Branch County was a primeval wilderness little more than one hundred fifty
years ago, inhabited only by the Potawatomie Indians.
While it is true that there were trading posts within the limits of what is now
Branch County as early as 1825, the first actual white settler appears to have
been Jabe Bronson, who made his home in 1828 in the locality now bearing
his name – Bronson. It should be borne in mind that the entire population of
Michigan in 1820 was less than 9,000, and not much more in 1828.
However, the old Indian trail between Detroit and Chicago (now the Chicago
road or U.S. 12) saw great numbers of pioneers passing this way, bound for
Illinois and other parts of what was then the “far west”. The presence of the
Indians deterred many who would otherwise have settled here.
It was in the year 1821 that Chief Topinabee and his people sold what is now
the County of Branch and a vast area besides, though they still continued to
occupy it as before, supposedly on reservations. One reservation was a tract
six miles square, called Mikkesawbee, and located in parts of the present
Quincy and Coldwater Townships. But the Redmen roamed everywhere, to
hunt and fish as they chose, in what seemed to them a paradise, for the
woods abounded in deer, wild turkeys, pigeons, squirrels, and other varieties
of game, while the many lakes and streams swarmed with the finest fish;
and walnuts, butternuts, hickory nuts, hazelnuts, and numerous berries were
to be had in great abundance for the gathering. The deed conveying this
goodly land to the government was signed by Topinabee, followed by
Wawenickamack, Mayonchee, Atchwemuckquee and numerous braves then
prominent in the councils and affairs of the Potawatomies.
There were quite a number of beautiful prairies, notably at Coldwater,
Bronson, and Girard; but the great bulk of this region was covered with
splendid forests of beech, maple, walnut, hickory, whitewood, elm, oak, and
other trees. Untold millions of lumber feet of these trees were cut by the
early settlers, piled in log heaps and burned in order to clear the land. Many
streams wandered through the forests, and there were some ninety lakes,
large and small, in what is now Branch County.
In the year 1829 Branch County was laid out and so named by the Territorial
Legislature of Michigan. It was first attached to Lenawee County and later to
St. Joseph for judicial purposes. The name was given in honor of John
Branch of North Carolina, Secretary of the Navy in President Johnson’s
cabinet at that time.
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The year 1830 saw little hamlets spring up at Coldwater and Bronson, while a
tavern was established at Quincy – all on the Chicago Road. Due to the lack
of highways, the settlements at the junction of the Coldwater and St. Joseph
Rivers (Union City) and on the former stream at Hodunk were made several
years later, although Girard Prairie had a few white settlers soon after
Coldwater’s inception. Both Coldwater and Girard had quite pretentious
Indian villages when the white man came.
From this time on, settlement proceeded rapidly, as shown by the fact that
Michigan’s population increased from 31,639 in 1830 to 212,267 in 1840.
But, Branch County’s early "boom" did not come until the Potawatomies were
removed to Kansas in 1840. Further impetus was also given by the building
of the Michigan Southern and Northern Indiana Railroad across the county in
1850.
The county seat was first a Masonville, on the east bank of the river, in the
west part of the present city of Coldwater, but was soon transferred to the
ambitious village of Branch, which held that honor from 1831 to 1842, when
Coldwater won the coveted plum after an exciting and most memorable
contest.
The county’s separate existence dates from the year 1833, and its population
increased steadily until 1900, when we numbered nearly 28,000 people. The
official 1990 census is 41,502.
The County of Branch now has two incorporated cities: Coldwater and
Bronson; also three incorporated villages: Quincy, Sherwood, and Union
City. Each has its own industries and sources of wealth and prosperity, by no
means the least of which is the splendid agricultural country adjoining. The
communities of Batavia, Girard and Kinderhook are not incorporated; and to
these may be added several smaller hamlets about the county.
Branch County citizens were deprived of their venerable old Courthouse in
1972 when a disastrous fire destroyed the building on the night of December
5th. The fire gutted the second floor, and much water damage resulted to the
lower floors. The extent of the damage required that a new building be
constructed as it was not economical to restore the historic old building which
was built in 1887 at a cost of $50,000.
After the initial shock of relocating the many county offices in various parts of
the City of Coldwater, the Coldwater State Home and Training School (now
the Lakeland and Florence Crane Correctional Facilities) provided one of the
buildings on their grounds as a temporary courthouse. Although the space
was cramped, the business of the county continued while the Board of
Commissioners planned for a new courthouse.
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After almost three years in temporary quarters, a new courthouse was
finished and stands on the site of the old building. January, 1976 was
moving month, and the dedication took place in March of that year. A time
capsule was placed in a "cornerstone" in the west wall, three feet north of
the main entrance, and five feet above the floor, and many mementos, past
and present, were sealed therein.
The new Courthouse was built at a cost of 1.9 million dollars, being paid for
by a bond issue voted by the people of the county.
The well-known clock tower on the old courthouse was sorely missed by the
citizens of the county. Due to the effort of a group of volunteer citizens, a
new Clock Tower, situated on the southwest corner of the current courthouse
grounds, was dedicated on July 30, 1988. The original bell and clock from
the first clock tower were restored for use in the new tower. The project was
completely funded by donations of time, talents, and money from the citizens
of Branch County.
Branch County is located at the bottom center of the state of Michigan.
Branch County’s current population according to 2000 census data is 46,414
(according to the latest census figures). It encompasses approximately 516
square miles located at the south-central portion of Michigan and borders the
northern portion of the State of Indiana. The county is known for many
lakes. Branch County enjoys a high quality of life and has good schools, a
healthy economic base, parks that provide a variety of recreational
opportunities, rich agricultural land, safe neighborhoods and an emphasis on
quality development and protection of the natural environment.
Branch County is well known as a vacation destination. The many lakes
provide opportunities for fishing, boating and other water recreational sports.
Many cottages and campgrounds dot the various areas along the lakeshores.
Branch County history provides residents and visitors with many diverse
opportunities including, Tibbits Opera House, Chicago Pike Inn, Wing House
Museum, Historic Home Tours, just to name a few.
Hazard mitigation planning has become an increasingly important element in
Branch County. Natural and Human-made hazards threaten the livelihood of
all residents and visitors. With the recent advent of terrorism there has been
more emphasis placed on hazard mitigation planning.
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Local Units of Government:
While the Hazard Mitigation Plan was developed by Branch County, it
involved the participation of the 21 communities within the County. Branch
County’s communities consist of two cities, three villages, and 16 townships.
In addition to the cities, villages, and townships, there are many
unincorporated places within Branch County. These places are covered by
township government, but often have a separate sense of community. The
following table lists all 21 of the local units of government with their
population data and trends from the United States census.

Area
Branch County
Cities
Bronson City
Coldwater City
Villages
Quincy
Sherwood
Union City
Townships
Algansee Township
Batavia Township
Bethel Township
Bronson Township
Butler Township
California Township
Coldwater Township
Gilead Township
Girard Township
Kinderhook Township
Matteson Township
Noble Township
Ovid Township
Quincy Township
Sherwood Township
Union Township
Michigan

1980
40,188

Trends
1990
41,502

2000
45,787

2010
45,248

2,271
9,461

2,342
9,607

2,421
10,401

2,349
10,945

1,569
353
1,667

1,680
320
1,767

1,701
324
1,804

1,652
309
1,599

1,775
1,572
1,311
1,331
1,060
713
4,246
704
1,890
1,024
1,284
508
2,065
3,929
2,126
1,646
9,262,044

1,859
1,522
1,279
1,228
1,191
797
4,795
688
1,800
1,292
1,231
479
2,103
4,003
2,310
1,760
9,295,277

2,061
1,546
1,421
1,358
1,362
909
6,114
753
1,776
1,614
1,286
518
2,432
4,411
2,283
3,121
9,938,444

1,974
1,339
1,434
1,349
1,467
1,040
6,102
661
1,780
1,497
1,218
520
2,326
4,285
2,094
2,868
9,883,640

2020

Population Trends and Projections:
The table above shows that Branch County’s population increased from
40,188 in 1980 to 45,248 in 2010. This is a 2 percent increase in the
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County’s population. During the same period Michigan’s population increased
by 6.7 percent.
Both of the County’s cities experienced population increases during the same
period. Between 1980 and 2010 one of the three villages’ populations
increased and two decreased in population. While some of the villages
decreased in population, the number of households increased or remained
constant – the decreases relate to smaller households in more recent years.
11 of St. Joseph County’s 16 townships experienced population growth
during the 30 year period.

Age Distribution:
While the overall population is the most important consideration, there are
other characteristics to consider when addressing potential hazards. The age
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distribution of a County can influence the types of facilities and programs
needed. The distribution of age groups in the County is very similar to
Michigan’s. No group stands out more than other groups. The age
distribution table is provided below:
Branch County
Number
Percent
Under 5
2,968
6.6
5-19
8,987
19.9
20-24
2,513
5.6
25-34
5,410
12.0
35-44
5,902
13.0
45-54
7,044
15.6
55-64
5,765
12.7
65-84
5,854
12.9
85+
805
1.8
Total
45,248
100.0
Median
39.8
Source: 2010 U.S. Census of Population

Michigan
Percent
6.0
20.7
6.8
11.8
12.9
15.3
12.7
11.8
1.9
100.0
38.9

Gender Distribution:
Most communities have a higher proportion of females since they have a
longer life expectancy. In Michigan, females account for 51 percent of the
population. However, the table below shows that women account for 47
percent of Branch County’s population, which is lower than most
communities.
Branch County
Number
Male
23,840
Female
21,408
Total
45,248
Source: 2010 U.S. Census of Population

Percent
52.7
47.3
100.0

Michigan
Percent
49.0
51.0
100.0

Racial Distribution:
The racial distribution of Branch County is different than Michigan’s
distribution. The table below shows the County’s population distribution is
92.9 percent White, 3.1 percent Black, 0.4 percent Native American, 0.5
percent Asian or Pacific Islander, and 1.6 percent other. Additionally, 1.5
percent of the County’s population reported two or more races. Michigan has
a lower percentage of Whites, a higher percentage of Blacks, a higher
percentage of Asian or Pacific Islanders, and a lower percentage of other
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races. The State also had a higher percentage of people reporting two or
more races.
Branch County
Number
Percent
White
42,055
92.9
Black
1,393
3.1
American Indian, Eskimo, or Aleut
181
0.4
Asian or Pacific Islander
208
0.5
Other Race
737
1.6
2 or More Races
671
1.5
Total
45,248
100.0
Source: 2010 U.S. Census of Population

Michigan
Percent
78.9
14.2
0.6
2.4
1.5
2.3
100.0

Employment:
The table below shows the employment status of Branch County. For the
population 16 years and older 56.9% of citizens are in the civilian labor force
as of the 2010 census. The County has an unemployment rate of 4.5% as of
2015.
Employment Status

Branch County
Estimate
Percent
Population 16 years and over
35,427
100.0
In labor force
20,143
56.9
Civilian labor force
20,143
56.9
Employed
17,698
50.0
Unemployed
2,445
6.9
Armed Forces
0
0
Not in labor force
15,284
39.4
Source: 2010 U.S. Census of Population

Michigan
Percent
100.0
62.7
62.6
54.9
7.7
0.1
37.3

The table below identifies employment distribution in the County and
Michigan. In Branch County, the largest employment category is
Manufacturing (23.7 percent) followed by Educational Services, and Health
Care and Social Assistance (20.2 percent), and Retail Trade (14.3 percent).
Michigan’s employment distribution differs in several ways including a lower
percentage of Manufacturing and Agriculture. Michigan has a higher
percentage in educational /health /social services, arts /entertainment
/recreation, and professional /scientific /management /administrative /waste
management services.
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Employed Persons 16 and Over
Agriculture, Forestry, Fishing and Hunting,
and Mining
Construction
Manufacturing
Wholesale Trade
Retail Trade
Transportation and Warehousing, and
Utilities
Information
Finance, Insurance, Real Estate, and Rental
Leasing
Professional, Scientific, Management,
Administrative, and Waste Management
Services
Educational, Health and Social Services
Arts, Entertainment, Recreation,
Accommodation, and Food Services
Other Services
Public Administration
Source: 2010 U.S. Census of Population

Branch County
Number
Percent
17,698
100.0
876
4.9

Michigan
Percent
100.0
1.4

857
4,198
280
2,536
926

4.9
23.7
1.6
14.3
5.2

5.0
17.3
2.7
11.7
4.2

202
625

1.1
3.5

1.8
5.6

908

5.1

8.9

3,583
1,197

20.2
6.8

23.7
9.3

751
759

4.2
4.3

4.8
3.8

Socio-Economic Levels:
The County’s household median income levels are slightly lower than
Michigan. Branch County’s median household income is $42,995 while
Michigan’s is $48,669.
Housing Tenure:
Housing in Branch County is an important consideration in hazard mitigation
since it is where the population lives and makes up a large part of a
community’s wealth. The location and quality of housing can influence the
amount of damage a community sustains in many types of emergencies.
In 2010 Branch County had 20,806 housing units according to the table
below. Of the total figure, 16,036 were occupied, which is a lower percentage
than Michigan as a whole (84.4 percent). Branch County has a slightly higher
percentage (78.8 percent) of owner-occupied housing units. Michigan has a
higher percentage in renter-occupied housing units, but Branch County has a
higher percentage of vacant housing units when compared to the state as a
whole. In all, Branch County is very comparable to the state wide figures in
housing tenure.
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Housing
Units

Occupied
OwnerHousing
Occupied
Units
Units
Branch County
20,806
16,036
12,630
Percent
100.0
77.1
60.7(78.8)
Michigan Percent
100.0
84.4
62.1(73.5)
Note: Figures in parentheses are percentages of occupied housing units.

RenterOccupied
Units
3,078
14.8(19.2)
22.3(26.5)

Vacant
Housing
Units
4,770
22.9
15.6

Value of Owner-Occupied Housing:
The median value of owner-occupied housing in Branch County was
$104,700 in 2010, which is considerably lower than Michigan’s median value
of $137,300 as shown in the table below. The majority of the County’s
owner-occupied housing is valued between $50,000 and $150,000, while the
majority of Michigan’s is over $100,000. Housing affordability does not really
factor into hazard mitigation unless less expensive housing is directly tied to
inferior construction materials.
Value
Branch County
Less than $50,000
1,784
$50,000-$99,999
4,204
$100,000-$149,999
2,862
$150,000-$199,999
1,521
$200,000-$299,999
1,384
$300,000+
926
Total
12,630
Median Value
104,700
Source: 2010 U.S. Census of Population

Percent
14.1
33.3
22.7
12.0
11.0
6.9
100.0
-

Michigan Percent
11.2
21.6
22.3
18.4
15.5
11.0
100.0
137,300

Land Use:
Branch County is an average sized county with 16 townships, two cities, and
three villages. Much of the county is used for agriculture with some wooded
areas. The total area of the county is 520 square miles. The urban,
residential, commercial, and industrial land uses are concentrated near the
cities and villages. The County does have a county-wide comprehensive (land
use) plan, and many of the communities within the County also have
individual plans.
Agriculture is the largest land use in the county accounting for 244,208 acres
and produces over $175 million dollars of farm gate product according to the
2012 Census of Agriculture. Branch County has 1,054 farms averaging 232
acres per farm. Of the total market value of the products sold crop sales
were over $125 million at 72% while livestock sales were approximately $50
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million at 28%. The largest value of sales by commodity group include:
grains, oilseeds, dry beans, and dry peas; hogs and pigs; milk from cows;
and cattle and calves.
While the number of farms in Branch County has continued to follow the
decades-long, nation-wide, decline, the total farm acreage in the County has
stabilized according to the Census of Agriculture. Agricultural land use still
makes up 70 percent of the County land area. The average farm size has
risen in recent years. The number of farms under 500 acres has fallen. The
total acres in farms of under 500 acres has also fallen, while farms having
more than 500 acres increased slightly.
The conversion of farm land to residential use is a trend in the county. Over
the last few decades a trend has been developing whereby persons working
in urban counties are choosing to live in nearby rural counties. There are
some indications that this trend is affecting the Branch County lake areas in
general and Kinderhook Township in particular. Commuter patterns suggest
that the population is being drawn from Calhoun County, Michigan and from
the Elkhart-South Bend area of Indiana. Similarly, Coldwater Township and
to a lesser extent the surrounding adjacent townships experience in-creased
residential development as the City of Coldwater attracts industrial
employers. There is a continuing demand for lower cost lots available for
residential development along rural county roads. County primary roads are
taking on an increasingly residential character.
The trend over recent decades has been for the central business districts of
each city or village to experience difficulty in keeping retail structures
occupied. The success or failure of each downtown varies considerably. The
theory has been that retail operations locate on State or U.S. Highways just
beyond the city or village limit where land is cheap, property taxes low and
visibility high.
There is a national trend whereby major retail chains are shifting competition
to the smaller urban markets. A current trend is towards smaller, easy
access shopping plazas. In Branch County US-12 on either side of Coldwater,
but particularly to the east of 1-69, should continue to attract retail activities.
Additionally, interest is likely at the Jonesville, Fenn and Copeland Road
interchanges of 1-69. A current trend is toward urban fringe development.
Land along major roadways just outside village/city boundaries offers easy
accessibility; low development costs while bene-fitting from high traffic
volumes.
Increased concern over the liabilities associated with both past
environmental pollution and the potential for future liability has caused
industrial developers to focus efforts on new industrial park facilities.
Development by many types of industries has avoided areas not served by
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sanitary treatment plants. Brownfield redevelopment (the name given to
contaminated urban sites) may be more likely with the availability of
Michigan Brownfield Development Initiative.
With five county parks and 16 Michigan Department of Natural Resources
(MDNR) public access sites located throughout the county, and park systems
in each city or village, there seems to be adequate recreational resources for
county residents based upon MDNR Recreation Standards. The Branch
County Recreation Plan does not call for the establishment of any new park
facilities. The County and the cities have been concentrating on improving
facilities at the existing parks. The Michigan Department of Natural Resources
applies annually for grant funds to expand the public access site network on
lakes and rivers in the County.
Branch County Future Land Use and Zoning:
Although it is customary to include a countywide map of what the County
land use pattern should look like in the future, in the case of Branch County
with no County zoning and many communities without zoning, it is
impractical to expect such a land use pattern to develop without any
authority at the county level to implement such a pattern. The County
Planning Commission in its review authority over township land use plans
and zoning ordinances has an opportunity to influence policy and regulation.
Furthermore, since most communities are conducting planning and zoning
regulation development in cooperation with the County Planning Commission
and a planning relationship with the regional planning commission
(Southcentral Michigan Planning Council- SMPC) proper planning principles
are encouraged as a reasonable approach to achieve goals and objectives.
Michigan's Land Division Act (Act 591 of 1996) provides an opportunity for
communities to assure that land divisions comply with community land use
policy (land use plan) and land use regulations (including zoning).
Land division and property access decisions by individual land owners have
significant impacts on overall development patterns and community
character. Many communities have seen the effects of unregulated land
divisions - fragmented agricultural areas, diminished natural resources, loss
of open space, uncontrolled access to roads and increased demand for urban
services. The cumulative effects of land division decisions over time have a
dramatic impact on the pattern of development in the community and the
region, particularly as it relates to eventual need for infrastructure
improvements - roads, sewers and water supply - at a high cost.
It is within the authority of local governments to control land divisions, using
a variety of tools and techniques available to them. Four tools and techniques
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include subdivision regulations, lot split regulations, condominium regulations
and private road regulations. Subdivision regulations are the most frequently
used tools but typically deal only with platted property. Lot split regulations
and private road regulations should be used together to ensure effective new
development. More often than not, one or the other is not included in many
local ordinances. Condominium regulations, on the other hand, are emerging
as one of the most frequently used of all local regulatory tools.
Commercial and industrial needs vary substantially from community to
community. The development and growth of a community's commercial and
industrial economy is influenced by several factors. Among these factors are:
regional location, characteristics of the community population, existing
commercial and industrial development pattern, availability of vacant land
and the existing transportation system. The questions often asked regarding
planning for commercial and industrial development in a community are: how
much land should be planned to accommodate future population, and where
should such development be located?
The major arterial roads in the county are necessary for the movement of
goods and people in a safe and efficient manner. Most of these roads were
originally built to serve limited traffic volumes of a rural population but now
serve urbanized populations by moving large volumes of traffic at higher
speeds. These major transportation corridors also satisfy the needs of
commercial establishments which locate along these routes for exposure to
passing motorists and convenient access for their patrons.
In areas where development patterns have not been established, planning
policies and zoning designations can direct development along transportation
corridors to minimize the disruption of traffic flow and maximize safety.
Policies in the local comprehensive plan and provisions in the zoning
ordinance are needed to manage the number, location and design of
driveways and encourage alternative access, such as frontage roads, rear
service drives and shared driveways to serve more than one development.
Overlay zoning is one way to impose additional requirements along
transportation corridors. In addition, land division regulations limiting small
lots with multiple driveways are also important to controlling strip
development along major roads.
Preserving future right-of-way in existing transportation corridors addresses
future traffic needs and provides for land acquisition at a lower cost. In areas
where development patterns have already been established, negative
impacts of strip development can be ad-dressed through corridor
redevelopment planning and remedial actions such as retrofitting of access
controls, buffering and landscaping, parking and lighting standards.
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Overlay zoning allows a separate zone to be applied "on top of" an area of
preexisting zones, thereby imposing an additional set of requirements
without altering the requirements imposed by the underlying zoning district.
Development can only occur in these areas when the conditions for both
zoning districts are met. The process for implementing overlay zoning is quite
similar to traditional zoning. Overlay zoning is described in the zoning text,
the location of the zone is mapped, and the overlay zone is adopted by the
governing body. The overlay zones are administered through the usual
zoning process.
Site plan review is a process whereby development projects are reviewed by
a municipality to determine compliance with provisions contained in the
community's zoning ordinance. As defined by Michigan law, a site plan is the
document and drawings required by the zoning ordinance to ensure that a
proposed land use or activity is in compliance with local ordinances and state
and federal statutes. The site plan itself shows the physical layout of a
project, including buildings, lot lines, roads, utilities, landscaping, etc.
Site plan review can be an effective and powerful land use decision making
tool. Before approval for a use is granted, the proposed development project
must be in compliance with all applicable local, state and federal standards
and procedures. Any deficiencies in compliance can result in denying the
proposed use for the land. From the local government perspective, site plan
review can be used to ensure that development projects are consistent with
the goals and objectives and satisfy the policies of the comprehensive plan
and that the standards for height, bulk, setback, density, lot sizes, parking,
landscaping and other zoning requirements set forth by local ordinances are
met. It works well to ensure that the development has a good physical
design, that it relates to the presence of the community's infrastructure, that
it is compatible with adjacent land uses and that it will not have an adverse
impact on the natural environment. It is a tool that can help a community
achieve and maintain its desired community character.
A performance guarantee is any form of security accepted by a community to
ensure that: 1) developers complete the installation of on-site improvements
as specified by the conditions contained in the development approval; and 2)
completed improvements are operationally sound. Performance guarantees
are established so that, if improvements are not completed or are not
operational, the community can use the guarantee funds to contract to have
them done. Michigan's zoning enabling acts specify the improvements
subject to performance guarantees. Onsite improvements include roadways,
lighting, utilities, sidewalks, driveways, screening/buffering/landscaping and
drainage. There is no expressed legal authority granted to local governments
to collect a performance guarantee beyond those onsite improvements
specified in the acts or for any offsite improvements, but communities could
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include such provisions in a local ordinance. Performance guarantees are
valuable to local governments because they are an insurance policy to
protect the health, safety and welfare of the public. They also protect the
community from being left with abandoned or partially completed site
improvements or improvements that are not operational.
Provisions for environmental protection compliance are requirements placed
on developers to ensure that natural features, (e.g., wetlands, floodplains,
lakes, streams, woodlands, groundwater, etc.) are protected during and upon
completion of construction of an approved development project. Included are
conditions to obtain site plan approval, measures to be taken during actual
construction and remedies in case there is damage done to the natural
environment.
Most communities charge fees to developers to cover the administrative cost
associated with processing the review of development projects, including
subdivision plats, special land use approvals or site plan approval. In most
cases, however, development review fees charged by communities rarely
cover the total cost of such reviews. It can be difficult and require additional
time for the community to determine and monitor the actual cost of
development reviews.
Fees can be set so that the full cost of reviewing development projects is
borne by the applicant. The basis of such a cost recovery effort is the ability
to obtain records of municipal costs or billings from the planning consultants,
the engineering consultants and the municipal attorney, broken down project
by project. Project reviews must be itemized and not merely covered by the
consultant retainer. The municipality may be able to lower the retainer fee if
project reviews are billed separately. If the municipality has an engineering
department, an effort must be made to track time spent on individual
development projects. An escrow account for each development project will
facilitate the monitoring of review costs. By levying an administrative fee in
addition to the professional review billings, the municipality is able to cover
those expenses involved in coordinating project I reviews.
Growth and development in the County over two centuries have contributed
to the loss of open space. On a regional scale development extended across
jurisdictional boundaries that fragmented the larger natural system that
contains continuous natural water corridors, rivers, lakes and wetlands. On
the community level, development consumed individual parcels that by
themselves had natural resource and aesthetic values, which could have
been protected as public open space for recreational or natural resource
purposes.
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The existing natural systems that extend across community boundaries are
made up of large and small parcels that lie contiguous to one another and
together form linkages of unique or special natural features. The protection
of these larger scale open space systems is important for parks and
recreation use by people and for the conservation of natural resource
features as habitat for plants and animals. But it is difficult to maintain these
natural systems, particularly as land use policies and practices vary from one
jurisdiction to another. Protection of these natural system corridor areas
requires preparation of concept plans for interjurisdictional open space
corridors through effective intergovernmental cooperation.
Of concern to some communities is discovering that the development pattern
established from existing planning and regulatory measures has resulted in
little or no valuable open space. Community development can occur without
forethought to including provisions for maintaining open space in either the
comprehensive plan or within development design requirements. In attempts
to resolve this problem after the fact, communities then find themselves left
with a poor selection of land suitable for parks and recreation areas, natural
resource protection or private onsite open space. Very often the acquisition
cost is so high that communities cannot afford to acquire useful parcels, as
much as they might need and want them for community enhancement.
Most communities have tools and techniques in place designed to retain
some form of on-site open space in new development projects. Setbacks, lot
area and width and lot coverage regulations set forth in zoning ordinances for
subdivisions are used to limit the amount of development on a parcel, with
the remaining area left as open space for use by individual lot inhabitants.
Clustering housing takes this concept a step further by creating both private
individual yard space and common areas. Similarly, multi-family residential,
commercial and industrial developments generally retain in common some
open space features in addition to yards.
Climate:
Branch County’s weather, like all of Michigan’s, influences the types of
hazards that communities must plan for throughout the year. The area can
experience a variety of extremes – from hot and dry summers to snowstorms
in the winter. The table below identifies information related to the area’s
climate. Generally, January is the coldest month (17 average daily minimum
temperature). July is generally the warmest month in the County (81
average daily maximum temperature). May usually has the highest average
precipitation (4.53 inches) and February generally has the lowest (2.05
inches). Prevailing winds are from the west.
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Climate in Branch County:
Month

Temperature (F)

Average
Average
Daily
Daily
Maximum
Minimum
January
30
17
February
33
19
March
44
27
April
57
38
May
68
48
June
78
58
July
81
61
August
79
60
September
72
51
October
59
41
November
46
32
December
33
22
Year
57
40
Source; U.S. Department of Agriculture

Average
Daily
24
26
36
33
58
68
71
70
62
50
39
28
48

Precipitation
(inches)
Average
Precipitation in
inches:
2.09
2.05
2.32
3.03
4.53
3.50
4.25
4.13
3.58
3.23
2.83
2.52
-

Water Features:
Branch County does not have many water resources. According to the 2010
census, the county has a total area of 520 square miles, of which 506 square
miles (or 97.4%) is land and only 14 square miles (or 2.6%) is water. The
largest rivers and creeks that run through the county are the Bowen Creek,
Coldwater River, Cold Creek, Fawn River, Fisher Creek, Little Swan Creek,
North Branch Hog Creek, Prairie Creek, Sauk River, Soap Creek, South
Branch Hog Creek, St Joseph River, Swan Creek, Tallahassee Creek, and
Tekonsha Creek. According to the Michigan Department of Natural Resources
the lakes in Branch County are: Archer Lake, Bartholemew Lake, Cary Lake,
Cemetery Lake, Clayton Lake, Coldwater Lake, Craig Lake, Gilead Lake,
Goodrich Lake, Haven Lake, Kenyon Lake, Lake George, Lavine Lake, Long
Lake, Loon Lake, Marble Lake, Matteson Lake, Messenger's Lake, Morrison
Lake, Mud Lake, North Lake, Randall Lake, Rose Lake (Lake Of The Woods),
Silver Lake, and Union Lake.
The map on the following page shows the County’s water features.
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Review of Existing Plans and Studies:
Branch County has an up-to-date countywide comprehensive master land use
plan as of 1997. As of 2011 the plan is currently being updated in a draft
format. The Counties comprehensive master land use plan can be found at:
http://www.countyofbranch.com/system/res/290/original/1074Branch_County_Land_Use.pdf
Public Facilities and Services:
Emergency services are very important for the Hazard Mitigation Process.
These services help serve the public in times of natural disastes and other
emergency situations. It is crucial for the public to know where these
services exist and how to reach them in times of need.
Police in Branch County:
Branch County Sheriff Office
(517) 278-2942
580 Marshall Road
Coldwater, MI 49036
Bronson Police Department
(517) 369-9083
124 South Matteson Street
Bronson, MI 49028
Michigan State Police
(269) 483-7611
186 East State Street
Coldwater, MI 49036
Fire in Branch County:
Bronson Volunteer Fire Department
(517) 369-6475
128 South Matteson Street
Bronson, MI 49028
Lakeland Volunteer Fire Department
(517) 238-4345
716 South Angola Road
Coldwater, MI 49036
Quincy Fire Department
(517) 639-5403
39 East Chicago Street
Quincy, MI 49082
Union City Fire Department
(517) 741-7922
123 Hammond Street
Union City, MI 49094

Branch County Sheriff
(517) 278-2545
262 South Sprague Street
Coldwater, MI 49036
Coldwater City Police Department
(517) 279-9871
57 Division Street
Coldwater, MI 49036
Quincy Police Department
(517) 639-9065
47 Cole Street
Quincy, MI 49082

Coldwater Fire Department
(517) 278-4177
57 Division Street
Coldwater, MI 49036
Montgomery Fire Department
(517) 296-4267
125 West McCollum Street
Montgomery, MI 49255
Sherwood Township Fire Department
(517) 741-7281
548 North Main Street
Sherwood, MI 49089
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Health Care/ Hospitals in Branch County:
Community Health Center of Branch
County
(517) 279-5400
274 East Chicago Street
Coldwater, MI 49036
LifeCare Ambulance
(517) 278-7550
24 Wright Street
Coldwater, MI 49036

Government Offices and Facilities (Main Office Locations):
Government facilities may have a large impact on how emergencies are
handled. They provide services to the public such as shelter in times of
natural disasters. They also serve as a way to distribute information on how
to handle emergency circumstances.
Branch County
(517) 279-4300
31 Division Street
Coldwater, MI 49036
Cities:
Bronson
(517) 369-7334
141 South Matteson Street
Bronson, MI 49028

Coldwater
(517) 279-9501
One Grand Street
Coldwater, MI 49036

Villages:
Quincy
(517) 639-9065
47 Cole Street
Quincy, MI 49082

Sherwood
(517) 741-4186
118 Sherman Street
Sherwood, MI 49089

Union City
(517) 741-8591
208 North Broadway
Union City, MI 49094

Townships:
Algansee
(517) 639-3728
259 Dons Drive
Quincy, MI 49082
Bronson
(269) 221-1146
488 Prairie River Road
Bronson, MI 49028

Batavia
(517) 278-7445
550 Arbogast Road
Coldwater, MI 49036
Butler
(517) 639-4605
1035 Brookwood Drive
Quincy, MI 49082

Bethel
(517) 369-9965
461 West Hatmaker Road
Bronson, MI 49028
California
(517) 238-2987
718 South Fremont Road
Reading, MI 49274
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Coldwater
(517) 279-9388, Ext. 2
319 Sprague Road
Coldwater, MI 49036
Kinderhook
(517) 238-2540
894 Walker Road
Coldwater, MI 49036
Ovid
(517) 279-0014
465 South Centennial Road
Coldwater, MI 49036
Union
(517) 741-7353
668 Girard Road
Union City, MI 49094

Gilead
(517) 462-1114
615 Stoney Point Drive
Bronson, MI 49028
Matteson
(269) 432-2149
262 Culver Road
Colon, MI 49040
Quincy
(517) 639-2256
874 Williams Drive
Quincy, MI 49082

Girard
(517) 278-4109
110 East Union City Road
Union City, MI 49094
Noble
(269) 489-2487
743 St Joe Road
Burr Oak, MI 49030
Sherwood
(517) 741-7626
933 Athens Road
Sherwood, MI 49089

Roads:
Branch County is well served by transportation routes. A major north-south
route is U.S. Interstate 69, running through the central portion of the county.
A major east-west route is highway M-86, running through the central
portion of the county in the western half of the county. Another major eastwest route is the historic U.S. Highway 12, running through the central and
southern portion of the county. Another major east-west route is M-60
located in the far northwest portion of the county.
One general aviation airport serves Branch County. It is the Branch County
Memorial Airport near Coldwater.
Michigan Department of Transportation’s regional office is located at 1501
Kilgore Road, Kalamazoo, MI 49001. MDOT also has Transportation Service
Centers in Kalamazoo (Kalamazoo County) and in Marshall (Calhoun County)
to serve the needs of residents, businesses, and travelers in Branch County.
Branch County Road Commission:
Main Office
23 East Garfield Avenue
Coldwater, MI 49036
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HAZARD IDENTIFICATION AND VULNERABILITY ASSESSMENT
This section of the plan is the actual Hazard Identification and Vulnerability
Assessment. The following table lists the general hazards facing the County
area.
Numbers in the column “Potential Hazards Generated” correspond to
numbers in the first column. Example: Fire hazard (#10) may generate other
potential hazards such as hazardous materials incidents (#12), infrastructure
failures (#5) and civil disturbance (#21).

Haz
#
1

2

3

(Listed in Order of Probability)
Potential
Hazard
Probability Hazard #’s
Primary Risk
Generated
Thunderstorm Hazards: High5, 9, 12, 14 Lives, Property, Reduced
Lightning
Medium
Communications,
Municipal Infrastructure
Thunderstorm Hazards: High5
Lives, Property, Reduced
High Winds
Medium
Communications,
Municipal Infrastructure
Thunderstorm Hazard:
High5, 11, 12,
Lives, Property, Municipal Infrastructure,
Tornadoes
Medium
14, 15, 22, Reduced Communications, Weakly
23
Constructed or Anchored Buildings,
Transportation Problems, Emergency Svcs

4

Thunderstorm Hazard:
Hailstorm

HighMedium

5, 11, 15

5

Infrastructure Failures

Medium

6, 9, 12,
13, 14, 15

6

Terrorism and Other
Criminal Activity

Medium

7

Nuclear Power Plant
Accidents

Medium

5, 6, 9, 11,
12, 14, 15,
21, 22
3, 5, 6, 13

8

Winter Weather
Hazards

Medium

5, 9, 11,
14, 15

9

Pipeline Accidents: Oil
or Gas

MediumLow

5, 12, 21
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Weakly Constructed Buildings, Damage to
Buildings, Transportation Problems,
Reduced Communications
Reduced Communications, Municipal
Infrastructure, Emergency Services, Home
Health Care, Transportation Problems
Reduces Communications, Lives, Property,
Emergency Services
Lives, Property, Reduced
Communications, Emergency Services,
Municipal Infrastructure, Transportation
Problems, Weakly Constructed or Aged
Buildings
Lives, Property, Reduced
Communications,
Municipal Infrastructure, Transportation
Problems, Weakly Constructed or Aged
Buildings
Lives, Property, Municipal Infrastructure,
Water System

25

10

Extreme Temperatures

11

Hazardous Materials
Incident:
Transportation
Hazardous Materials
Incident: Fixed Site

12

13
14
15

War/Nuclear
Attack/WMD
Structural Fires

MediumLow
MediumLow

5, 22

Lives, Property, Municipal Infrastructure

5, 21

Lives, Property, Emergency Services,
Transportation Problems, Evacuation and
Sheltering
Lives, Property, Emergency Services,
Transportation Problems, Evacuation and
Sheltering
Lives, Property, emergency Services,
Transportation, Evacuation and Sheltering
Lives, Property

MediumLow

5, 21

MediumLow
MediumLow
MediumLow
MediumLow
MediumLow

3, 5, 6, 13
13

16

Transportation
Accidents
Wildfire

5, 11, 12,
14, 21
10, 20

Lives, Property

17

Dam Failure

5, 6, 12,
18, 21

18

River Flooding

MediumLow

17

19

Urban Flooding

Low

17

Lives, Property, Crops Along River, Flood
Plain, Emergency Services, Transportation
Problems, Evacuation and Sheltering
Lives, Property, Emergency Services,
Municipal Infrastructure, Transportation
Problems, Evacuation and Sheltering
Lives, Property, Transportation Problems

20

Drought

Low

21

Civil Disturbances

Low

5, 21

Lives, Property, Water System, Crop
Failure
Lives Property, Emergency Services

22

Earthquake

Low

5, 9, 11,12,
14, 17, 21

Lives, Property, Water System

Lives, Property, Municipal Infrastructure

Understanding Risk Ratings
To make the analysis more useful, adjective descriptors (High, Medium
and Low) are established for each hazard’s probability of occurrence
and the area’s vulnerability in the event of the hazard. A risk rating is
assigned on the probability of a hazard occurring over the next 25
years. This interval was chosen because it is the long-term recurrence
interval of a dangerous thunderstorm with high winds, the greatest
risk to Branch County. A final risk rating is assigned based on a
subjective estimate of their combination and ultimately will help focus
the Emergency Management Program on the events with greatest
potential risk.
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A “High” risk rating warrants major program effort for, response to,
recovery from and mitigation against the hazard. A high risk rating for
a hazard means that the hazard has a high probability of occurrence,
and the entire population of Branch County is vulnerable to the hazard.
A “Medium” risk rating warrants modest program effort to prepare for,
recover from, and mitigate against the hazard. A medium risk rating
for a hazard means that the hazard has a moderate probability of
occurrence, and/or only part of the entire population of Branch County
is vulnerable to the hazard.
A “Low” risk rating warrants no special effort to prepare for, respond
to or mitigate against the hazard beyond general awareness training. A
low risk rating for a hazard means that the hazard has a low
probability of occurrence, and/or only a small segment of the
population of Branch County is vulnerable to the hazard.
Hazard Profile – Hazards were assessed as to location, severity,
warning time (where relevant) and the probability of occurrence.
A hazard rating was offered that considered each variable in the
assessment and was based on a limited objective appraisal using
information provided by relevant sources, observations, historical data
and trends.
HIGH: There is a great likelihood (probability) that a hazardous
event (severity, location and warning) will occur within the next
25 years.
MEDIUM: There is moderate likelihood that a hazardous event
will occur within the next 25 years.
LOW: There is little likelihood that a hazardous event will occur
within the next 25 years.
Vulnerability – An adjective description (High, Medium or Low) of the
potential impact a hazard could have on Branch County. It is the ratio
of population, property, commerce, infrastructure and services at risk
relative to the entire County. Vulnerability is an estimate generally
based on a hazard’s characteristics. A High rating would indicate
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significant impact throughout the entire County, and a Low rating
would indicate and isolated moderate impact in a selected area or a
limited impact throughout the County.
Capability – Refers to the tools available to reduce the risk. An
example is the ability to fight fire and avert a disaster.
Primary and Secondary Hazards – Hazards are identified as being
either primary or secondary. A primary hazard is the initial hazard
responsible for the potential danger to life or property. Most often the
primary hazard triggers a wide range of secondary hazards. Secondary
hazards are attributable to a primary hazard; thus we view a
disruption in communications and utilities service as most often a
secondary hazard to Thunderstorms and Severe Winter Weather.
Geographical Information System Analysis
Project research included analysis of Geographical Information System
(GIS) and spatial data layers to assess the exposure and vulnerability
of Branch County’s neighborhoods and infrastructure to hazard events.
GIS is a computer system that is able to collect, integrate, manipulate,
analyze and present spatial data. The GIS programs ArcView and
ArcInfo, aerial photography, and spatial data derived from various
sources formed the basis for the spatial analyses and mapping.
The methodology we used for the spatial analysis and for creating
maps is based on the definition of “risk”. Risk can be defined as a
function of a hazard and vulnerability. A hazard without vulnerability,
or vulnerability without a hazard, does not result in risk. An overlay of
a hazard layer with a vulnerability layer shows which vulnerability
structures are located in a risk area.
Hazard Analysis
The following hazards are those considered most likely in Branch County.
Others received a cursory review, but are potential issues in other parts of
the country – such as earthquakes, volcanoes, landslides, and avalanches.
Some of the following information (particularly the actual past events) is
taken from the 2012 Michigan Hazard Analysis.
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Drought
I. Hazard Profile
Drought is a normal, recurrent feature of climate, although many
erroneously consider is a rare and random event. It occurs in virtually
all climatic zones (including areas with high and low average rainfall),
although its characteristics vary significantly from one region to
another. In low rainfall areas, drought differs from normal arid
conditions in that the extent of aridity exceeds even that which is
usual for the climate. The severity of a drought depends not only on
its location, duration, and geographical extent, but also on the area’s
water supply needs for human activities and vegetation. This local
variation of drought standards makes the hazard difficult to refer to
and makes it difficult to assess when and where one is likely to occur.
Drought originates from a deficiency in precipitation over an extended
period of time, usually a season or more. This deficiency results in a
water shortage for some activity, group or environmental sector.
Drought should be considered relative to some long-term balance,
timing and effectiveness between precipitation and evapotranspiration. Other climatic factors such as high temperature, high
wind and low relative humidity are often associated with it in many
regions of the world and can significantly aggravate its severity.
Drought should not be viewed as merely a physical phenomenon or
natural event. Its impacts on society result from the interplay between
a natural event (less precipitation than expected resulting from natural
climatic variability) and the demand people place on water supply.
Human beings often exacerbate the impact of drought.
Drought differs from other natural hazards in several ways. First, in
the lack of an exact beginning and endpoint for a drought, whose
effects may accumulate slowly and linger even after the event is
generally thought of as being over. Second, the lack of a clear-cut
definition of drought can make it difficult to confirm whether one
actually exists, and if it does, its degree of severity. Third, drought
impacts are often less obvious than other natural hazards, and they
are typically spread over a much larger geographic area. Fourth, due
primarily to the aforementioned reasons, most communities do not
have in place any contingency plans for addressing drought. This lack
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of pre-planning can hinder support for drought mitigation capabilities
that would otherwise effectively increase awareness and reduce
drought impacts.
Although it is difficult to determine when a drought is actually
occurring, once a drought is recognized it can be classified within four
different categories - meteorological, hydrologic, agricultural, and
socioeconomic. A meteorological drought is based on the degree of
dryness, or the departure of actual precipitation from an expected
average or normal amount based on monthly, seasonal, or annual time
scales. A hydrologic drought involves the effects of precipitation
shortfalls on stream flows and reservoir, lake, and groundwater levels.
An agricultural drought concerns soil moisture deficiencies relative to
the water demands of plant life, usually crops. A socioeconomic
drought is when the effective demand for water exceeds the supply, as
a result of weather-related shortfalls.
Source: “Understanding and Defining Drought,” First published:
November 15, 1995 by the National Drought Mitigation Center,
http://enso.unl.edu/ndmc/enigma/def2.htm; and the 2012 Michigan
Hazard Analysis
Secondary hazards that could result from drought may include:
•
•
•
A.

Fire
Landslides (defoliation followed by rains)
Economic Impact
Location

Branch County residential, agricultural and business communities are
vulnerable to drought or any loss of water.
http://www.cpc.ncep.noaa.gov/
The Drought Monitor of the National Drought Mitigation Center maps
the extent and degree of drought conditions for the United States.
There is no single index of drought; therefore, the Drought Monitor is a
synthesis of multiple indices, outlooks and news accounts that
represents a consensus of federal and academic scientists.
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The U.S. Drought Monitor(http://www.drought.unl.edu/dm/monitor.html)
uses four classifications of severity, from the least intense category
(D1) to the most intense (D4), with an additional (D0) category used
to designate a “drought watch” area in which long-term impacts such
as low reservoir levels are probably present. The Drought Monitor
summary map is available online, identifying general drought areas
and labeling their intensity. While not the only way to characterize
droughts, the U.S. Drought Monitor is convenient and their
classification levels have recently been used in various reports and
assessments of drought conditions. Short-term indicators are on the
level of 1-3 months, while long-term indicators focus on a duration of
6 to 60 months.
Palmer Drought Classification Categories
Category

Description

Possible Impacts

Palmer
Drought
Index

CPC Soil Moisture Model, USGS
Weekly Streamflow, Objective
Short & Long-term Drought
Indicator Blends
(Percentiles)
21-30

Standardized
Precipitation
Index (SPI)

D0

Abnormally
Dry

-1.0
to
-1.9

D1

Moderate
Drought

D2

Severe
Drought

D3

Extreme
Drought

Going into drought: short-term dryness
that slows planting, growth of crops or
pastures.
Coming out of drought:
some lingering water deficits; pastures or
crops not fully recovered.
Some damage to crops, pastures,
streams, reservoirs, or wells low; some
water shortages developing or imminent;
voluntary water-use restrictions
requested.
Crop or pasture losses likely; water
shortages common; water restrictions
imposed.
Major crop/pasture losses; widespread
water shortages or restrictions.

-2.0
to
-2.9

11-20

-0.8
to
-1.2

-3.0
to
-3.9
-4.0
to
-4.9
-5.0
or
less

6-10

-1.3
to
-1.5
-1.6
to
-1.9
-2.0
or
less

D4

Exceptional
Drought

Exceptional and widespread crop/pasture
losses; shortages of water in reservoirs,
streams, and wells creating water
emergencies.
Source: U.S. Drought Monitor web site http://drought.unl.edu/dm/classify.htm

3-5

0-2

-0.5
to
-0.7

In addition, the U.S. Drought Monitor uses two general drought
categories in assessing an event—an A to denote agricultural effects
on crops, pastures, and grasslands, and an H to denote hydrologic
effects on water supplies such as rivers, groundwater, and reservoirs.
The process of drought monitoring involves having ready access to an
ongoing supply of information regarding precipitation, stream flows,
lake levels, etc.
By examining one or more drought indices,
encroaching or existent drought conditions can be monitored and
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adapted to. Drought-related scales include river and stream flows
(expressed either as a percentage of normal or as a percentile), the
Standardized Precipitation Index, Crop Moisture Index, Surface Water
Supply Index, and the Drought Monitor. This type of information may
be found through the National Drought Mitigation Center website,
http://www.drought.unl.edu/index.htm, or the USGS Drought Watch
web page at http://waterwatch.usgs.gov/?m=dryw&r=mi. Through
these, an assessment of present conditions and forecasts are at your
fingertips. Using the indicators given by these agencies, you can
determine how close or how severe drought conditions may be for
your area. Depending on the readings and predictions from the
indices, you can determine how much risk and what kind of potential
losses may arise from year to year. Heading into springtime in a given
year with above average precipitation lessens the threat of impending
drought (and its consequences) while dry fall and winter conditions
lead to a heightened awareness of potential summer drought
conditions.
Information from the National
Climatic Data Center is available
for the current tracking and
historical research of drought
events in Michigan, but since dry
conditions in one region may be
balanced (in a statewide average)
by wet conditions in another
region, it is necessary to look at
specific regions rather than the
state as a whole, to assess the
presence and severity of drought
conditions from the historical
data.

To assist with Branch County planning efforts, only Branch County’s
climatic division of the 10 is listed. A summary of the most severe
events from NCDC records have been included for Branch County’s
Climate Division (Division 9).
Following this is an overarching
description of incidents and trends shown in historical drought records
for Branch County.

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

32

Division 9: Barry, Branch, Calhoun, Clinton, Eaton, Hillsdale, Ingham,
Ionia, Jackson, Shiawassee, and St. Joseph Counties.
The most
extreme drought was in April 1931, when the Palmer index hit a record
low of -6.82. Lengthy drought incidents took place in 1895-1896 (13
months), 1899-1900 (11 months), 1901-1902 (14 months), 19131914 (9 months), 1914-1915 (10 months), 1924-1926 (15 months),
1930-1932 (22 months), 1934-1935 (12 months), 1946-1947 (8
months), 1953-1954 (11 months), 1962-1965 (30 months), and 20022003 (8 months).
B.

Severity

Drought impacts may include limited or restricted access to water, and
higher prices for water and agricultural goods. There is a threat to
public health and safety, as water shortages and decreased water
quality raise threats of illness, land subsidence, and wildfires. Conflicts
between water users can arise, especially when a river or lake has
competing uses among municipal, agricultural, industrial, and
recreational users. Water restrictions and limitations among residents
can also change daily lifestyle patterns and create social unrest in
severe cases. There is also the possibility of a substantial economic
impact on an area’s agricultural sector, both in terms of the local
area’s economics (export value) as well as its employment (proportion
of the labor force). Drought may also cause erosion of topsoil (with an
associated loss of productivity and land value) and exacerbate other
types of erosion, involving associated costs for property owners.
Drought conditions have differing impacts on the community during
different times of the year. A drought during the winter, which limits
snow pack, might have a more severe impact on the community than
one in the late summer when lakes and rivers can be used to mitigate
problems. There are also certain times during a growing season when
crops are better able to cope with drought conditions than others;
therefore, crop yields can vary greatly depending on when in the
growing season the drought occurs.
A drought can have serious consequences for the environment if the
length and severity of the event is great enough. The hydrological
effects of drought can include a loss of wetlands, and lower water
levels in lakes, ponds and rivers that are used for irrigating agricultural
crops. Additionally, a deficit in rain for an extended period of time
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may cause ground water depletion and a reduction in the water
quality. Drought may also impact plant and animal life by a reduction
in drinking water and loss of biodiversity. Drought is also the cause of
many wildfires, which destroy wildlife habitats and alter an area's
ecosystem. Air quality is reduced by an increase of dust and pollutants
in the air. Soil quality and quantity is also diminished due to enhanced
erosion, especially around freshly exposed areas near lowered lakes
and streams.
The U.S. Geological Survey (USGS) is the primary federal agency that
collects and analyzes stream flow data, another good index of the
relative severity of drought. The agency provides a handy “Drought
Watch” web site at http://waterwatch.usgs.gov/. The site presents a
map that is continually updated through an automated analysis of
USGS stream gaging stations. Additional drought-related links can be
accessed
from
the
Michigan-specific
web
page
by
(http://waterwatch.usgs.gov/new/index.php?m=dryw&r=mi)
clicking on the map (or proceeding directly to the specific web page at
http://mi.water.usgs.gov/midroughtwatch.php).
Another available resource for historical data (usually the period from
1933 to 1988) is the USGS Hydro-Climatic Data Network, which is
composed of 1,659 stream flow stations that have 20 years or more of
stream flow records. These stations are present in all 50 states and
U.S. territories.
The USGS, in cooperation with over 600 other
government agencies, operates some 7,300 stream gauges for data
collection. In addition to stream flow data, the USGS collects data on
water quality, reservoir levels and contents, and groundwater levels
for each state. For Michigan up to the 2005 water year, this data was
being published annually in a Water Resources Data for Michigan
document.
Since the annual report ceased publication, official annual summaries
can be obtained on-line, on a site-by-site basis. These data can be
accessed by visiting the Annual Water Data Reports site at
http://wdr.water.usgs.gov/ or by visiting the web page for a specific
stream gauge through http://waterdata.usgs.gov/mi/nwis/rt. The .pdf
files present at these sites contain annual information about that
stream location, including average daily flow rates that can be used to
identify low and high water flow periods.
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C.

Probability

The possibility of drought effecting Branch County is low when the
history in the region is considered overt the past one hundred years.
D.

Warning

The State of Michigan (Public Health Department, Department of
Natural Resources and the Department of Agriculture) codifies an
operational definition of drought. The State of Michigan, Michigan
State Police Emergency Management Division, is responsible for
issuing drought emergency recommendations to the Governor.
Information concerning Watch Warning/Alert Levels may be obtained
from Attachment D (Natural Disaster State Actions) to Appendix 3
(Natural Disaster Procedures) to the Basic Plan to the Michigan
Emergency Management Plan (Page BP57).
II.

Vulnerability and Impacts

Droughts can cause many severe impacts on communities and regions,
including: 1) water shortages for human consumption, industrial,
business and agricultural uses, power generation, recreation and
navigation; 2) a drop in the quantity and quality of agricultural crops;
3) decline of water quality in lakes, streams and other natural bodies
of water; 4) malnourishment of wildlife and livestock; 5) increase in
wildfires and wildfire-related losses to timber, homes and other
property; 6) declines in tourism in areas with water-related attractions
and amenities; 7) declines in land values due to physical damage from
the drought conditions and/or decreased economic or functional use of
the property; 8) reduced tax revenue due to income losses in
agriculture, retail, tourism and other economic sectors; 9) increases in
insect infestations, plant disease, and wind erosion; 10) lawns /
gardens and irrigated landscapes (golf courses) are vulnerable to
drought conditions; 11) in a drought, the reduction of the amount of
available water intensifies the debate over water allocation among
agricultural irrigators, municipal water authorities, environmental
agencies and industrial users; and 12) possible loss of human life due
to food shortages, extreme heat, fire, and other health-related
problems such as diminished sewage flows and increased pollutant
concentrations in surface water.
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III. Past Events
Significant Droughts Affecting Branch County
Following are brief synopses of some of the more significant droughts
that have affected Branch County in recent decades:
1895-1896 Statewide
The available NCDC drought records (those that use the Palmer drought
index) began with a period of extreme drought throughout Michigan. Every
one of Michigan’s climate divisions registered drought conditions for at least
8 months—some as long as 17 months—during this period. Recovery was
spotty and temporary over the following few years, and it is probable that
numerous areas felt little distinction between this drought event and the one
that followed closely afterward.
1898-1902 Statewide
Some areas may not have even felt much of a recovery from the preceding
drought event when things again took a turn for the worse as the new
century arrived. Every one of Michigan’s climate divisions felt lengthy
droughts, and they tended to last even longer than the previous event had.
The Lower Peninsula had an extremely rough time.
1913-1915 Lower Peninsula
Although the Upper Peninsula had mostly recovered from the previous period
of extreme drought, the Lower Peninsula had much more suffering to endure,
following only a brief interlude of sporadic recovery in 1912 and 1913.
1924-1926 Statewide
All parts of Michigan were again struck with more hydrological problems in
the mid-1920s, except for the Western Upper Peninsula, where hydrologic
conditions were mostly reasonable. Most conditions were severe (D2),
although the northern, central, and eastern Lower Peninsula (climate
divisions 3, 4, 6, 7, 9, and 10) did reach extreme (D3) drought levels at
certain times.
1930s
Midwest / Statewide
Without a doubt, the “Dust Bowl” drought of the 1930s was the most famous
drought ever to occur in the U.S. That drought, which was the subject of
John Steinbeck’s 1939 Pulitzer Prize winning book The Grapes of Wrath, was
an ecological and human disaster of huge proportions. It was caused by
misuse of the land combined with years with lack of rainfall. As the land
dried up, great clouds of dust and sand, carried by the wind, covered
everything and the term “Dust Bowl” was coined. As a result of this drought,
millions of acres of farmland became useless, forcing hundreds of thousands
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of people to leave their farms and seek an existence elsewhere. Although
exact figures were not kept, some researchers estimate that nearly $1 billion
(in 1930s dollars) was provided in assistance to victims of the Dust Bowl
drought. That event also ushered in a new era or farming and conservation
programs and practices aimed at preventing a recurrence of a drought of the
magnitude and impact of the Dust Bowl drought.
In Michigan, this “dust bowl” period took the form of a most severe statewide
drought condition from 1929 to 1932, followed by a less severe period from
1933 to 1937 in which the general pattern involved the south and western
areas seeing the hardest conditions, and finally a period of limited spotty
problems between 1938 and 1940. The most extreme conditions ever seen in
Michigan occurred in the period from 1929 to 1932. Nine out of Michigan’s
ten climatic divisions set their all-time drought records during the beginning
of 1931, with Palmer Drought Index values varying from -6.57 (the
southwestern tip of the Lower Peninsula) to the all-time Michigan record of 8.51 (in the Northeastern Lower Peninsula).
Even if only the most
exceptional drought levels (D4) are considered, these conditions were
unusually long-lasting. Between 1930 and 1931, all nine of Michigan’s most
heavily affected climate divisions experienced this most unusual level of
drought for at least 6 straight months (in climate division 2) to as many as
15 continuous months (in climate division 7). Unfortunately, those areas
that experienced the more prolonged conditions of extreme drought were
also the most heavily agricultural areas of the state, in the southern Lower
Peninsula. Nevertheless, the entire state was struck very hard.
1946-1947 Part of the Lower Peninsula (including Branch County)
Climate divisions 7, 8, and 9 all experienced about 8 continuous months of
drought, peaking at the severe D2 level of intensity.
1953-1954 Far Southern Michigan
Climate divisions 8, 9, and 10 were the focus of drought this time, with the
effects worsening as one proceeded farther east. In the southwest, 8
consecutive months of drought were felt, peaking at the extreme D3 level for
two months. In the southeast, this was instead felt as 17 consecutive
drought months, with a D3 peak for three straight months in the middle.
1962-1965 Statewide
This was the only clear and serious statewide drought event to take place
since the 1930s, which partially demonstrates a general trend of lessening
drought problems in Michigan during the second half of the 20th Century
when compared with the first half. Nevertheless, this was definitely the
worst drought event to strike Michigan since the 1930s. In this event, only
the Northwestern Lower Peninsula was significantly spared the extended and
severe effects experienced throughout the rest of the state—that area’s
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worst point was a two month spell at the severe D2 level. By contrast, the
entire Southern Lower Peninsula had to endure at least 30 consecutive
drought months, many of which were at the D2 level, or worse. Again, there
was a pattern in which the drought was felt more intensely the farther to the
east one was located.
Late 1980s Central U.S.; Eastern U.S.
A 1988 heat wave and drought impacted the Central and Eastern U.S. and
caused an estimated $40 billion in damages from agricultural losses,
disruption of river transportation, water supply shortages, wildfires, and
related economic impacts. In response, Michigan took several steps to
combat the impact of the drought on businesses, natural resources, and
individual citizens. Numerous Michigan communities instituted temporary
water use restrictions to ensure an adequate water supply for human
consumption and other essential uses such as firefighting. To stem the
potential for wildfire in Michigan, the Governor issued (in June, 1988) a
statewide outdoor burning ban, which remained in effect until the end of
July, 1988. Fortunately, Michigan’s drought conditions were not consistently
severe during that summer.
1998-2003 Northeast; Mid-Atlantic; South-Central; Southeast; Michigan;
Branch County
Droughts / heat waves in recent years have caused considerable damage to
agriculture and related industries in several areas of the U.S. The summer of
1998 drought / heat wave from Texas to the Carolinas caused an estimated
$6-9 billion in damage. The summer of 1999 drought / heat wave caused
over $1 billion in damage – mainly to agricultural crops in the Eastern U.S.
The summer of 2000 drought / heat wave in the South-Central and
Southeastern U.S. resulted in over $4 billion in damages and costs. The
drought / heat wave that struck Michigan during the summer of 2001
damaged or destroyed approximately one-third of the state’s fruit, vegetable
and field crops, resulting in a U.S. Department of Agriculture Disaster
Declaration for 82 of the state’s counties (including Branch County). In
2002, moderate to extreme drought affected more than 45 percent of the
country during the months of June, July and August. Nationwide, the
summer was the third hottest on record, following only 1936 and 1934. The
summer of 2002 was also very hot and dry in Michigan. Hardest hit from the
drought was the agricultural industry. In terms of the Palmer Drought Index,
the most severe problems in Michigan jumped around from year to year. In
1999, the areas of highest severity had shifted to the northeastern and
southwestern areas of the Lower Peninsula, where 9 to 10 months of drought
were sustained until 2000. Finally, the adjacent western and south-central
areas (climate divisions 5 and 9) became the hardest hit by the final years
from 2002 to 2003, with 8 to 12 months of drought months in a row, and
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with peaks at D3 drought severity in the west and D2 drought severity in the
central south.

IV.

Risk Rating

Branch County faces a low risk of a drought in that there is a low
probability of occurrence.
V.

Capability

Branch County currently has no emergency plan for dealing with a
water shortage. When dealing with a drought situation at the onset, a
voluntary reduction of water usage would be initiated in order to avoid
a mandatory water rationing program.
Earthquakes
I.

Hazard Profile

The Earth is formed of several layers that have very different physical
and chemical properties. The outer layer, about 70 kilometers in
thickness on average, consists of about a dozen large, irregularly
shaped plates that slide over, under and past each other, on top of a
partly molten inner layer. Within these plates are three types of
boundaries: spreading zones, transform faults and subduction zones.
An earthquake is the vibration, sometimes violent, of the Earth’s
surface following a release of energy in the Earth’s crust. The energy
can be generated by stress on the Earth’s plates, by volcanic eruptions
and the plates buttressing up against one another generating friction.
Dislocations of the Earth’s crust cause the most destructive and
catastrophic quakes. The crust comes apart at the seams. When this
happens, the crust might bend or move parallel to each other and,
when the stress exceeds the strength of the rocks, break and “snap” to
a new position causing the ground to shift. This movement in turn
dislocates, ruptures or damages objects that sit atop the Earth’s crust.
Earthquakes range in intensity from slight tremors to
They may last from a few seconds to several minutes,
series of tremors over a period of several days. The
earthquake is released in seismic waves. Earthquakes
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without warning. In some instances, advance warnings of unusual
geophysical events may be issued. However, scientists cannot yet
predict exactly when or where an earthquake will occur. Earthquakes
tend to strike repeatedly along faults, which are formed where tectonic
forces in the Earth's crust cause the movement of rock bodies against
each other. Risk maps have been produced which show areas where
an earthquake is more likely to occur. Earthquake monitoring is
conducted by the U.S. Geological Survey, the National Oceanic and
Atmospheric Administration, and universities throughout the country.
The actual movement of the ground in an earthquake is seldom the
direct cause of injury or death. Most casualties result from falling
objects and debris. Disruption of communications systems, electric
power lines, and gas, sewer and water mains can be expected. Water
supplies can become contaminated by seepage around water mains.
Damage to roadways and other transportation systems may create
food and other resource shortages if transportation is interrupted. In
addition, earthquakes may trigger other emergency situations such as
fires and hazardous material spills, thereby compounding the
difficulties of the situation.
A fault line is where a fault meets the ground’s surface, but many
faults dip at an angle away from their surface location, and therefore
earthquakes that occur at some depth will often not line up with the
fault at the surface. Faults do not only occur at the boundaries of large
geological plates. There are many small plates that exist, as well as
faults that are internal to or perpendicular to plate boundaries.
No severely destructive earthquake has ever been documented in
Branch County, or even in all of Michigan. However, several mildly
damaging earthquakes have been felt since the late 1700s. The exact
number is difficult to determine, as scientific opinion on the matter
varies. With most of these earthquakes, damage (if any) was limited
to cracked plaster, broken dishes, damaged chimneys, and broken
windows.
In recent years, attention has been focused on the New Madrid
Seismic Zone. The New Madrid Seismic zone lies within the central
Mississippi Valley, extending from northeast Arkansas, through
southeast Missouri, western Tennessee, and western Kentucky to
southern Illinois. Historically, this area has been the site of some of

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

40

the largest earthquakes in North America. Between 1811 and 1812, 4
catastrophic earthquakes, with magnitude estimates greater than 7.0,
occurred during a 3-month period. The three worst earthquakes
destroyed the town of New Madrid, created a 17,000 acre lake in
Northwestern Tennessee, and caused ocean-like swells on the
Mississippi River. Hundreds of aftershocks followed over a period of
several years. The largest earthquakes to have occurred since then
were on January 4, 1843 and October 31, 1895 with magnitude
estimates of 6.0 and 6.2 respectively. In addition to these events,
seven events of magnitude >= 5.0 have occurred in the area.
Instruments were installed in and around this area in 1974 to closely
monitor seismic activity. Since then, more than 4000 earthquakes
have been located, most of which are too small to be felt. On average
one earthquake per year will be large enough to be felt in the area.
The New Madrid seismic zone is so named because the town of New
Madrid, Missouri was the closest settlement to the epicenters of the
1811-1812 quakes. At that time, St. Louis and other major cities in the
central U.S. were sparsely settled. At least 3 of the series of
earthquakes were felt throughout much of the U.S. and as far away as
Quebec. The potential for the recurrence of such earthquakes and their
impact today on densely populated cities in and around the seismic
zone has generated much research devoted to understanding
earthquakes. By closely monitoring the earthquake activity, scientists
can hope to understand their causes, recurrence rates, ground motion
and disaster mitigation. The probability for an earthquake of
magnitude 6.0 or greater is significant in the near future, with a 90%
chance by the year 2040. Scientists believe we could be overdue for a
large earthquake and through research and public awareness may be
able to prevent such losses. Branch County may be somewhat affected
by such an earthquake. A repeat of the 1811-1812 earthquakes is
unlikely in the near future. However, should it occur, it could result in
damage, disruptions, casualties, and injuries on a scale never
experienced from an earthquake in the history of the U.S. The
immediate and long-term relief and recovery efforts could place a
significant, prolonged burden on the regional and national economies.
Property damage could results in billions of dollars.
Secondary Hazards may include:
•

Liquefaction and subsidence of soils
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•
•
•

Landslides impacting transportation, homes and public
infrastructure
Seiche or sloshing water impacting shoreline developments
Fires

The severity of soil related natural hazards and ground failure
phenomena often depend on status of groundwater, rainy seasons and
drought conditions.
For more information about earthquakes:
http://neic.usgs.gov/neis/states/michigan/
A.

Location

Fortunately, Branch County is not located in an area subject to major
earthquake activity. Although there are faults in the bedrock of Branch
County, they are now considered relatively stable. However, these
faults are poorly mapped. According to the U.S. Geological Survey,
although Branch County is in an area in which there is a low
probability of earthquake occurrences, the area may be affected by
distant earthquakes that occur in the New Madrid Seismic Zone and
upstate New York. The New Madrid Seismic Zone poses the most
significant threat. Based on recent scientific studies, portions of Branch
County could be expected to receive minor damage were such an
earthquake to occur.
B.

Severity

Earthquakes have the potential to cause impacts on an area’s
infrastructure and energy if a significant event occurs. Impacts could
include higher prices for energy and supplies, and the potential for
limited supplies of needed goods and resources. A major event, such
as a large-scale temblor in the New Madrid Zone, may constitute a
National Emergency event (on the scale of Hurricane Katrina), in which
there is a need for mutual aid to be provided to states which were
strongly affected, and the intake of evacuees from those states. There
is a moderate potential for property damage to occur in areas of
Branch County that are more prone to experiencing seismic activity,
and these damages would clearly be inconvenient for homeowners and
businesses, at the very least.
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A significant earthquake has the potential to cause problems for the
environment, both directly and indirectly. Ground movement may
disrupt wildlife habitats and change an area's landscape. Secondary
environmental impacts caused by a significant event may involve a
hazardous materials release into the ground, air, or water from
damaged buildings and infrastructure. Fortunately, it is unlikely that
an earthquake, even a significant-magnitude New Madrid event, would
cause great environmental impacts in Branch County.
The Following information was obtained from the USGS Earthquake
Hazards Program website:
http://neic.usgs.gov/neis/eq_depot/usa/1947_08_10.html
“Damage was heaviest in the area southeast of Kalamazoo at Athens,
Bronson, Coldwater, Colon, Matteson Lake, Sherwood, and Union City.
Chimneys were damaged, windows and plaster were broken, and brick
cornices were downed. Also felt in Indiana, Illinois, Ohio, Wisconsin,
and Ontario, Canada”.
C.

Probability and History

The following table has a list of earthquakes that have been felt in
Michigan. The most severe event centered in Michigan was the 4.7
magnitude event of 1947, which caused some damage to (mainly
residential) structures in the southwest region of the Lower Peninsula.
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Historical earthquake occurrences appeared to have an element of a
cyclical nature about them, with some decades containing numerous
events, surrounded by decades with only a few events, and followed
by periods with nearly no occurrences at all. Over time it may be that
(probably due to increases in population and development) the
number of occurrences gradually increases within this cycle, although
this is uncertain. (The pattern is not extremely clear and long, and
may just happen to be a statistical artifact.) The potential pattern is
illustrated through the listing of natural tectonic earthquake events by
decade, with arrows pointing to small peaks of earthquake activity
approximately every 50 years.
The hypothesis that there may be a kind of cyclic trend is based purely
upon the historical data. A recent text, Michigan Geography and
Geology (editor in chief, Randall Schaetzl), includes a chapter on
earthquakes and states that “about once every 50 years, a magnitude
3-4 event occurs within the state, south of a line between Grand
Rapids and Pontiac.” Branch County falls within that line. Although the
event information (listed above) had fit pretty well into this pattern,
the most recently updated information from the same source has not
quite fit perfectly into the proposed pattern, for instead of the
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earthquake activity dropping to zero after a clear peak during the
1980s, it has instead fallen into a pattern of about two events per
decade, and one of those decades (the 2010s) has only just begun!
Thus, there seem to be more earthquakes being felt recently than
might have been expected, according to the previous pattern. It is
possible that this level of disturbance might be comparable to the
periods that would have been marked with zeroes in the past, and that
the next occurrence of a peak (in the 2030s?) may therefore involve a
record number of events, if there is indeed a gradual trend toward an
increased number of disturbances.

II.

Vulnerability

Branch County probability of an earthquake is low and therefore the
vulnerability is low, however as indicated above in B. Severity shows a
history of earthquake activity in South-Central Lower Michigan.
Potential manmade hazards related to an earthquake event include:
•

People stranded if transportation or other lifeline networks fail.
Branch County may be unsupported if the disaster is region or
State wide.
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•
•
•

Chimneys, bricks, trees, displacement of homes, bridges and unreinforced structures.
Elevated concrete or brick walk-ways.
Cracks in roads could cause accidents.

Finally, potential system vulnerabilities include:
•
•

Business interruption and resulting losses in sales, wages and
profits from businesses.
Branch County’s local economy would be impacted if economic
processes break down.

Earthquake Risk Calculation
Although earthquakes are generally not considered a major hazard in
Branch County, other areas have had so many problems with this
hazard that very detailed techniques have been developed to estimate
earthquake risks. Each area of the country has been assessed by
geologists (according to types of bedrock, fault line proximity, and
other factors) and sorted into general zones of earthquake risk. (For a
national
map
showing
this,
see
the
web
site
at
http://earthquake.usgs.gov/research/hazmaps/.) These zones are
expressed in terms of a probability that significant ground movements
will be felt. For example, there may be a 10% chance of an area
experiencing significant ground movement within a 50 year period,
(which is similar to the "500-year" floodplain, since the annual
probability of such an event calculates as roughly .0021). Another
component of risk calculation would be to estimate the amount of
damage that is likely when such an event occurs. Official measures use
the concept of Peak Ground Acceleration (PGA, which is also
abbreviated as %g). The key task is to translate the severity of (PGA)
ground motion into estimates of structural damages and other
economic costs. FEMA has developed a computer application (HAZUS)
to give estimates of these earthquake effects.
Branch County has a comparatively low risk of experiencing damaging
ground movements. Because of this low risk, however, many
designers and developers did not take into consideration the possibility
that an earthquake might occur. Some areas in Branch County may
actually be quite vulnerable to earthquake effects—especially Branch
County's underground utilities—in cases where developed areas were
not designed to withstand any ground movements.
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Urban areas and active mine land/quarry areas may experience
seismic effects as a result of blasting activities, subsidence, structural
collapses, vibrations from trains and trucks, or explosions (such as
from industrial accidents or terrorist activity). It is therefore worth
considering a strengthening of infrastructure as well as interior design
enhancements to resist both natural and other types of seismic
impacts, vibrations, and stresses.
Modified Mercalli Intensity Scale (and Michigan map)
The map on the next page shows the worst anticipated impact upon
Michigan from a major New Madrid earthquake event. Branch County
is located right in the middle of the worst anticipated impact zone. The
level of impact is described in terms of numeric categories along the
following scale:
I
– Not felt by people
II – People at rest or in tall buildings may feel movement
III –
Many indoors feel movement; hanging objects swing; like the
vibrations from a light truck passing by
IV – Most persons indoors feel movement, and a few persons
outdoors; like the vibrations from a heavy truck passing by
V
– Almost everyone feels movement; dishes break, and small
unstable objects move; liquids may spill
VI – Everyone feels movement; many run outdoors; walking is
difficult; breakables fall and break; plaster may crack
[NOTE: This is the worst level of severity known to potentially
affect Michigan.]
VII – Cars shake; chimneys, tiles, and plaster may fall from
buildings; slight damage to well-built buildings; considerable
damage to poorly built buildings
VIII – Difficulty steering cars; tall structures and chimneys may fall
IX – Well-built buildings may suffer considerable damage; houses
can move off their foundations; underground pipes break
X
– Most buildings and foundations are destroyed
XI – Most buildings collapse
XII – Almost everything in the area is destroyed
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The map shows an approximate area where the worst damage might
occur (Intensity VI). North of the shaded region could experience
Intensity V effects. If another line is drawn, parallel to that
demarcating the northern limit of the Intensity VI area, but shifted
northward to include the “Thumb area” of Michigan, then that would
approximate the area with Intensity V potential effects from the worst
New Madrid earthquake event. Most of the rest of the state would
experience a maximum of Intensity IV effects from such an event.
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III. Past Events
Significant Earthquakes Affecting Branch County
Following are brief synopses of some of the more significant earthquakes that
have affected Branch County in recent decades:
1811-1812 New Madrid, Missouri
The earliest record of earthquake tremors felt in Michigan Territory
(statehood came in 1837) were from the great series of shocks centered near
New Madrid, Missouri in 1811 and 1812. As many as nine tremors from the
New Madrid earthquake series were reported felt distinctly at Detroit.
October 20, 1870 La Malbaie, Quebec
A damaging earthquake, apparently centered between Montreal and Quebec
in the Saint Lawrence Valley, occurred on October 20, 1870. This shock was
felt over an area estimated to be at least a million square miles including
Sault Sainte Marie.
September 1, 1886 Charleston, South Carolina
A destructive earthquake hit Charleston, South Carolina on September 1,
1886 and was felt as far north as Milwaukee, Wisconsin and probably in parts
of Michigan. It had a magnitude of 7.7.
October 31, 1895 Charleston, Missouri
On October 31, 1895, Charleston, Missouri experienced a major earthquake.
Considered the severest shock in the central U.S. region since the 1811 1812 earthquakes, the 1-million-square-mile felt area included parts of
Michigan.
March 1, 1925 La Malbaie, Quebec
The St. Lawrence River region northwest of Murray Bay (La Malbaie, Quebec,
Canada), was the center of an earthquake within an area of approximately 2
million square miles with an intensity V felt at Grand Rapids, Newberry, and
Whitefish Point, Michigan.
November 1, 1935 Timiskaming, Quebec
The Timiskaming, Quebec, Canada area was the center of an earthquake
within an area of approximately 1 million square miles with intensity V felt at
Alpena, Hillman, Mount Clemens, Pellston, and Port Huron, Michigan.
March 2 and March 9, 1937 Anna, Ohio
2 earthquakes occurring a week apart occurred in Western Ohio with a
150,000 square foot area that was felt in many places in southern Michigan.
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September 5, 1944 Massena, New York
An earthquake occurred in the St. Lawrence River region between Massena,
New York, and Cornwall, Ontario, Canada with a 175,000 square mile area.
This was felt at Alpena, Detroit, Grand Rapids, Lansing, Saginaw, and Sault
Sainte Marie.
August 10, 1947 Coldwater
The earthquake of August 10, 1947 that centered right in Branch County at
Coldwater; damaged chimneys and cracked plaster over a large area of
south-central Michigan and affected a total area of about 50,000 square
miles, including points north to Muskegon and Saginaw and parts of Illinois,
Indiana, and Wisconsin. The cities of Athens, Bronson, Coldwater, Colon,
Matteson Lake, Sherwood, and Union City in the south-central part of the
State all experienced intensity VI effects. Reports of damage to chimneys
and some instances of cracked or fallen plaster, broken windows, and
merchandise thrown from store shelves were common over the epicentral
area.
November 9, 1968 - El Dorado, IL
An earthquake occurred in South-central Illinois that was felt in an area
approximately 580,000 square miles (including all or portions of 23 states);
and was felt throughout southern Michigan.

IV. Risk Rating
The earthquake risk rating is low. The historical data supports that the
potential for an earthquake of any magnitude that would cause
widespread destruction and/or emergency or disaster situations.
Public Health Emergencies
I.

Hazard Profile

A public health emergency is a widespread and/or severe epidemic,
incident of contamination, or other situation that presents a danger to
or otherwise negatively impacts the general health and well-being of
the public. Public health emergencies can take many forms—disease
epidemics, large-scale incidents of food or water contamination,
extended periods without adequate water and sewer services, harmful
exposure to chemical, radiological or biological agents, and large-scale
infestations of disease-carrying insects or rodents, to name just a few.
Public health emergencies can occur as primary events by themselves,
or they may be secondary events to another disaster or emergency
such as a flood, tornado, or hazardous material incident. The common
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characteristic of most public health emergencies is that they adversely
impact, or have the potential to adversely impact, a large number of
people.
Perhaps the greatest emerging public health threat would be the
intentional release of a radiological, chemical, or biological agent with
the potential to adversely impact a large number of people. Such a
release would most likely be an act of sabotage aimed at the
government or at a specific organization or segment of the population.
Fortunately, Branch County has not yet experienced such a release
aimed at mass destruction. If it does, the public health implications—
under the right set of circumstances—could be staggering. Although no
area in Branch County is immune to public health emergencies, areas
with high population concentrations will always be more vulnerable to
the threat. In addition, the more vulnerable members of society—the
elderly, children, impoverished individuals, and persons in poor
health—are also more at risk than the general population.
The primary types of public health impacts involve the threat or
presence of either disease, contamination, or sanitation problems.
Disease epidemics or pandemics have the potential to cause
widespread debilitation or loss of life, associated medical expenditures,
and decreases in productivity and quality of life. Contamination can at
least temporarily lower property values, as well. Sanitation problems
require effort and expense to resolve. Contamination and sanitation
issues increase the probability and variety of diseases that may affect
the population. Facilities may be shut down, as a means of preventing
disease transmission or of containing contamination, and thus cause a
loss of the services being provided to the public (by schools, for
example). Medical resources may become overwhelmed and unable to
deal with any additional needs. As traditional medical services become
increasingly difficult to access (or if their quality declines due to
overwork or understaffing) then increasing numbers may turn to less
responsible and effective alternative means of treatment (or may
forego treatment entirely).
There have been several communicable disease outbreaks or
epidemics, or the potential for such threats, which can be classified as
public health emergencies. An epidemic is the outbreak of disease
beyond its epidemic rate. One of the principal dangers of
communicable disease outbreaks is that they can rapidly overwhelm
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the local health care system. Influenza is an example of a potential
public health emergency of very large proportions. No one knows
when the influenza virus might “shift” its structure to produce a virus
to which no one will be immune. Influenza can exact a terrible toll on
communities. As hard as the world public health community is trying
to conduct influenza surveillance in order to provide the most advance
notice possible, if pandemic influenza were to strike it would likely do
so very early in the season and spread so rapidly that preparation
would need to be done on an emergency basis. In the northern
hemisphere, the normal flu season starts in November and ends in
May.
Flu viruses are amenable to chilly weather, and therefore
predominate around the winter season in temperate climates. Enough
potential threats exist that some type of public health emergency
tends to affect the county every couple of years (although some
threats, such as influenza, occur annually) throughout the whole area.
Medical impacts upon the county’s population are usually significant,
but in a serious pandemic event, could become catastrophic.
The World Health Organization (WHO) has established six levels of
pandemic “phases,” based upon observable phenomena, and allowing
the easy incorporation of new recommendations and approaches into
existing national preparedness and response plans. Phases 1 to 3
concern preparedness activities, including capacity development and
response planning, while Phases 4 to 6 indicate a need for response
and mitigation efforts. After a first pandemic wave has occurred,
particular “periods” are defined, to facilitate post pandemic recovery
activities.
Inter-Pandemic Period (phases 1 and 2):
Phase 1: No new influenza virus subtypes have been detected in
humans. An influenza virus subtype that has caused human
infection may be present in animals. Although present in
animals, the risk of human disease is considered to be low.
Phase 2: No new influenza virus subtypes have been detected in
humans. However, a circulating animal influenza virus
subtype poses a substantial risk of human disease.
Pandemic Alert Period (phase 3, 4, and 5):
Phase 3: Human infection(s) with a new subtype has caused sporadic
cases or small clusters of disease in people, but has not
resulted in human-to-human transmission sufficient to
sustain community-level outbreaks. Limited human-to-
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Phase 4:

Phase 5:

Pandemic
Phase 6:

human transmission may occur under some circumstances,
or may affect close contacts.
Small
clusters
include
limited
human-to-human
transmission, but the spread is highly localized, suggesting
that the virus is not well adapted to humans. The ability to
cause sustained disease outbreaks in a community marks a
significant upward shift in the risk for a pandemic. Phase 4
indicates a significant increase in the risk of a pandemic but
does not necessarily mean that a pandemic is a forgone
conclusion.
Large outbreak clusters occur, but human-to-human spread
is still localized, suggesting that the virus is becoming better
adapted to humans, but may not yet be fully transmissible.
Period (phase 6):
Pandemic phase, with increased and sustained transmission
in the general population.

During the post-peak period, pandemic disease levels in most
countries with adequate surveillance will have dropped below peak
observed levels. The post-peak period signifies that pandemic activity
appears to be decreasing. However, it is uncertain whether additional
waves will occur, and countries therefore need to be prepared for a
second wave. Previous pandemics have been characterized by waves
of activity spread over months. Once the level of disease activity
drops, a critical communications task will be to balance this
information with the possibility of another wave. Pandemic waves can
be separated by months, and an immediate “at-ease” signal may be
premature. In the post-pandemic period, influenza disease activity will
have returned to levels normally seen for seasonal influenza. It is
expected that the pandemic virus will behave as a seasonal influenza A
virus. At this stage, it is important to maintain surveillance, and to
update pandemic preparedness and response plans accordingly. An
intensive phase of recovery and evaluation may be required.
Some diseases, such as influenza, are contagious or infectious, and
can be transmitted by any of a variety of mechanisms, including
droplets from coughs and sneezes, insect bites, contaminated water or
food, or other vectors. Epidemiology is the study of the distribution
and determinants of disease in human populations and the application
of this study to control health problems. The following table explains a
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few epidemiology terms that may be helpful in understanding the
spread of disease.

Epidemic
Pandemic
Endemic
Zoonosis

Epidemiology Terms
The occurrence of more cases of a disease than would be expected in a community
or region during a given time period.
An epidemic that becomes very widespread and affects a whole region, a
continent, or the world.
Present in a community at all times but in relatively low frequency. Something
that is endemic is typically restricted to, or peculiar to, a locality or region.
An infectious disease that may be transmitted from (wild and domestic) animals to
humans.

At the national level, the U.S. Centers for Disease Control and
Prevention (CDC), a branch of the Department of Health and Human
Services, has the responsibility and authority to investigate public
health emergencies to determine their cause, probable extent of
impact, and appropriate mitigation measures. The CDC can also assist
state and local public health officials in establishing health surveillance
and monitoring systems/programs, and in disseminating information
on prevention and treatment to the general public.
The CDC
announced dedicated funding for bioterrorism response, and Michigan
has
been
strengthening
its
surveillance
and
intervention
infrastructures with these funds.
The U.S. Food and Drug Administration (FDA) Food Code is the
national regulatory standard for retail food establishments. The FDA
Food Code is neither Federal law nor Federal regulation, but represents
the FDA’s best advice for a uniform system of regulation to ensure that
food at retail establishments is safe and properly protected and
presented. It may be adopted and used by agencies at all levels of
government that have responsibility for managing food safety risks at
the retail level. The Food Code provides practical, science-based
advice and manageable provisions for mitigating risk factors known to
contribute to foodborne illnesses. Michigan initially adopted the 1999
FDA Food Code with the Michigan Unified Food Law of 2000 (2000 PA
92). The FDA Food Code is revised every two years.
The earliest worldwide outbreak of influenza in recent times occurred
in 1918-1919, when an estimated 20 million people died – more than
500,000 in the United States alone. The “Asian Influenza” of 1957
swept over the world quickly and resulted in 750,000 fatalities in
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America. In 1968, the “Hong Kong Influenza” generated an even
higher number of fatalities. Every spring, the World Health
Organizations makes predictions for the flu strains most likely to strike
in the coming flu season, generally November through April. Even with
this kind of advance warning, influenza epidemics have the potential to
pose serious risk. Influenza is one of the oldest and most fatal
diseases known to mankind. Epidemiologists expect outbreaks from
new viruses like SARS to become more common in the future.
There are other types and sources of epidemics as well. Biological
weapons are another potential source of epidemic. The most likely
biological weapons include Anthrax, Smallpox, Tularemia, Viral
Hemorrhagic Fever and Toxin. The estimated mortality for a population
of 500,000 in the face of 50kg of a biologic toxin in aerosol form is as
follows: Anthrax, 95,000 dead; Tularemia, 35,000 dead, Typhus,
19,000 dead. Obviously, the severity of a potential epidemic as a
result of biological warfare would be great.
Food-borne illness also poses a risk of epidemic. The frequency of
serious gastrointestinal illness is 34 percent above what it was in
1948, according to the Centers for Disease Control and Prevention.
Every year the agency says 5,000 deaths, 325,000 hospitalizations,
and 76 million illnesses are caused by food poisoning, with questions
regarding the safety of imported, contaminated products. Public water
systems also have the potential to be sources for epidemic disease.
According to the Canadian Health Ministry, the greater Vancouver
water supply is responsible for about 17,500 gastrointestinal illnesses
each year, including three deaths apparently due to too few filtration
systems. Public water sources are always vulnerable to resistant
strains of parasites and bacteria.
According to the Branch-Hillsdale-St. Joseph County’s Health
Department, there is also the potential for an epidemic from sexually
transmitted diseases in Branch County. Johns Hopkins University
reports that gonorrhea is the most commonly reported infectious
disease in adults, with more than 875,817 cases reported between
1992-1994. In Sub-Saharan Africa, 26 million people have AIDS. In
2000, more than 2.4 million people died from AIDS in the region.
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The hoof and mouth epidemic that is ravaging Great Britain’s livestock
industry has US cattle producers worried. Experts predict that it is only
a matter of time before the disease makes its way into this country on
the sole of a traveler’s shoe or a stray bit of imported food stuff. With
nearly 2,000 confirmed cases of the disease reported, the epidemic
has already cost British companies over $30 billion.
Clearly, every community is exposed to the risk of epidemics at some
level. The questions are: what is the severity of the risk, what areas
are vulnerable and what is the probability of the hazard of an
epidemic?
Secondary hazards that could result from epidemics may include:
•
•
A.

Economic Impacts
Reduced response
Location

Various locations in Branch County would be exposed to the hazards of
an epidemic, depending on the type of epidemic. Retirement homes,
hospitals and daycare centers are locations where the more vulnerable
members of a community are often brought together. Those members
of the community who have compromised immune systems, the
elderly and very young children, are especially vulnerable to epidemics
such as influenza.
All of Branch County would be vulnerable to a biological weapons
epidemic. More densely populated areas, such as an apartment
complex, mall, school or large office building, would be more likely to
be targeted.
Hoof and mouth disease or other animal-borne epidemics would be
devastating to Branch County. Branch County is largely supported by
the Agricultural Community and the affects of an animal-borne
epidemic would have the potential to cripple the economy and cause
widespread panic throughout the community.
B.
Severity
The severity of an epidemic would depend on the disease itself. There
are influenza events affecting a large percentage of the population
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every year during the flu season, but if it is a mild strain, the severity
of the epidemic is greatly lessened. If a particularly virulent influenza
virus occurred, there is a great potential for an epidemic of high
severity.
A biological weapons attack has the potential to be of enormous
severity to the population of Branch County. An outbreak of food
poisoning could also be severe, although the effects of the severity
would be localized among those who ingested the contaminated food
or liquid. An epidemic from such sexually transmitted diseases as
gonorrhea would be far less severe than an epidemic of the AIDS
virus.
C.

Probability and History

There is no history of serious epidemic disease in Branch County in
recent times. Nonetheless, the Branch-Hillsdale-St. Joseph County’s
Health Department warns that the presence of a growing population,
there is more opportunity for infectious disease to occur and spread.
There is reason to believe that the probability of an epidemic in Branch
County is proportional to the increase in population. The probability of
epidemic from a mild form of influenza virus is high, while the
probability of a severe form of the influenza virus is low.
The worldwide occurrence of epidemics as a result of biological warfare
is very low, and as such, a low probability rating is assigned to the
hazard of epidemic from biological weapons.
While strict Health Department regulations on sanitary food handling
and preparation offer some protection from the risk of disease from
contaminated food, the risk nonetheless increases as the number of
opportunities increases. As such, the risk of a food-borne epidemic is
moderate. The risk of public water supply contamination is also
moderate.
D.

Warning

An influenza epidemic could have some warning in that most people
would know to expect the presence of the flu virus from November
thru April. That, coupled with the predictions every spring, serves as
warning for most types of potential flu epidemics.
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A food or water-borne epidemic would have no warning, although it
would likely be only a short period of time before the cause of the
epidemic was identified and resolved. A sexually transmitted disease
epidemic would have considerable warning, and most susceptible
segments of the population could take precautions against infection.
An animal-related epidemic, such as hoof and mouth disease, might
have ample warning, but still be vulnerable due to the nature of the
disease.
II.

Vulnerability

A.

Natural

There would be little threat to the natural environment as a result of
an influenza epidemic, food-borne or sexually transmitted epidemic.
The natural environment would be assigned a low impact/low
vulnerability rating for these types of epidemics. It is possible that the
natural environment, particularly fish and wildlife, would suffer
catastrophically in the event of a biological weapons epidemic. For this
reason, the natural environment would be assigned a high impact,
high vulnerability rating.
B.

Manmade

The manmade environment, such as homes, businesses and other
essential infrastructure, is not vulnerable in the event of an epidemic.
Therefore, the manmade environment is assigned a low impact, low
vulnerability rating for an epidemic.
C.

Systems

In the event of a catastrophic epidemic (such as biological warfare or a
deadly strain of influenza), community systems would be severely
strained as hospitals and morgues filled up with the victims of the
epidemic. Police and emergency caregivers would be heavily impacted.
The long-term costs related to health care and the potential need for
child placement (as in AIDS-ridden Africa) could be astronomical.
There would also be significant impact due to the loss of productivity
and the disruption of services caused by a high impact epidemic. In
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the event of severe and widespread epidemic, there would be a high
impact/high vulnerability rating.
For other forms of epidemic, a low impact, low vulnerability rating
would be assigned to community systems.
III. Past Events
Significant Public Health Emergencies Affecting Branch County
Following are brief synopses of some of the more significant public health
emergencies that have affected Branch County:
1918-1919 “Spanish flu”
The world’s worst influenza pandemic—the “Spanish flu” of 1918-19—
resulted in 500,000 to 675,000 deaths in the United States and 20 to 40
million worldwide. More than 25 million Americans—nearly one quarter of
the population at the time—fell ill. Scientists speculate that the virus that
caused that pandemic may have percolated for several years within humans,
or possibly pigs, until it grew strong enough to kill millions worldwide. The
virus spread rapidly—moving around the world in a matter of a few months—
in a time period in which there was much less movement of people than
there is today. The virus reached Michigan in the fall of 1918. Over 8,000 of
the 2.8 million state residents fell ill and half of those eventually succumbed
to the disease. In retrospect, the spread of the illness was felt to be
exacerbated by behavior of important officials who had misguided concerns
that the effects of “panic” might be more harmful than the disease itself—a
notion that proved disastrous.
The pandemic had an unusual aspect,
however, in that many of those who died were persons who had been young
and healthy, whereas the normal pattern for influenza deaths is to take a
higher toll among those who are elderly or have compromised immune
systems.
(Note: As a sheer numerical comparison, the 1918-19 influenza pandemic
worldwide death tolls came close to equaling the death tolls of the medieval
Black [Bubonic] Plague that struck in the 6th, 14th, and 17th centuries. The
number of U.S. deaths from the pandemic exceeded the number of U.S.
soldiers killed on the battlefield in World Wars I and II, the Korean War, and
the Vietnam War combined.)
1957-1958, and 1968-1969 “Asian flu” and “Hong-Kong flu”
Two other major influenza pandemics occurred during the 20th century—the
1957-58 “Asian flu” that killed 70,000 in the United States, and the 1968-69
“Hong-Kong flu” that resulted in 34,000 U.S. deaths—each spreading with
the same rapidness as the 1918-19 pandemic. The possibility is always there
that another pandemic could occur at any time. The speed and frequency of
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modern global travel could greatly exacerbate the spread and potential
impacts of future pandemics, forcing public health officials to race against the
clock to prevent the death tolls experienced in past pandemics.
1973 Chemical Contamination (Polybrominated Biphenyl Contamination)
One of Michigan’s most serious statewide public health emergencies occurred
in 1973 when a chemical company inadvertently sent bags of a fire retardant
containing polybrominated biphenyl (PBB), a highly toxic chemical, along
with a shipment of livestock feed supplement to Michigan Farm Bureau
Services. After being mixed with the livestock feed, the contaminated
mixture was distributed statewide for use by farmers in feeding livestock
herds. The result was an environmental and public health disaster of
unprecedented magnitude in Michigan.
Thousands of cattle and other
animals died from the poisoning and serious questions were raised regarding
the long-term effects of this contamination on all Michigan residents.
Aug. 1998 – Feb. 1999 Multi-state outbreak Foodborne Pathogenic
Contamination (Listeriosis Outbreak), 2002 Nationwide outbreaks Foodborne
Pathogenic Contamination (Listeriosis Outbreak)
A multi-state outbreak of Listeriosis, from August 1998 to February 1999,
had its origin at a Bil Mar Foods meat plant in Zeeland. (Listeriosis is caused
by the foodborne bacterium Listeria monocytogenes—commonly called
Listeria—that can cause serious illness and death to pregnant women,
newborns, older adults, and persons with weakened immune systems.)
Health officials identified the vehicle for transmission of the Listeria
bacterium as hot dogs and deli meats produced at the plant under numerous
brand names. The exact source of the contamination was not determined. A
total of 21 deaths and 100 illnesses nationwide had been linked to the
contaminated meats. In December, 1998, 35 million pounds of hot dogs and
deli meats were voluntarily recalled by the manufacturer—the largest meat
recall in U.S. history. Once the recall was instituted, the number of illnesses
caused by the outbreak decreased dramatically. The Zeeland plant was
allowed to resume meat production in March, 1999, after more stringent food
safety procedures were implemented. In 2002, at least 40 persons were
sickened and 10 were killed in a nationwide listeria outbreak linked to the
meat company Pilgrim’s Pride Corp. The company then recalled 27.4 million
pounds of meat, after tests at a Pennsylvania plant revealed strains of
Listeria monocytogenes that matched the outbreak strain.
1999-present Statewide West Nile Virus
The West Nile virus is a mosquito-borne virus that can cause encephalitis
(inflammation of the brain) and meningitis (inflammation of the lining of the
brain and spinal cord). Outbreaks of the disease caused by the West Nile
virus have occurred in Egypt, Asia, Israel, South Africa, and some parts of
Europe and Australia. The virus was first seen in the U.S. in the fall of 1999
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in New York City, and has since spread across the U.S. to the Pacific Ocean,
into several Canadian Provinces, and possibly into Mexico. The virus was first
detected in Michigan in 2001 and has been detected in Michigan each year
since then.
The virus peaked in Michigan in 2002, when 644 human cases were reported,
including 51 deaths. In 2003, human cases in the state dropped to 19, with
no fatalities. In 2004, 16 human cases, none fatal, were reported in
Michigan. The West Nile virus lives in birds and other animals, and
mosquitoes can transfer it from the animals to humans. Seniors, infants, and
people with weakened immune systems are most vulnerable to West Nile and
most likely to become seriously ill from it. Experts urge residents to monitor
the birds in their yards, especially when one dies.
2003 Washington Foodborne Pathogenic Contamination (Mad Cow Disease)
2004 Texas Foodborne Pathogenic Contamination (Mad Cow Disease)
Mad Cow Disease is the name commonly used for Bovine Spongiform
Encephalopathy (BSE), a slowly progressive, degenerative, fatal disease
affecting the central nervous system of adult cattle. In humans, a rare and
deadly form called variant Creutzfeldt-Jacob disease has been linked to
eating infected tissue from cows. Mad Cow disease in Britain in the 1980s
and 1990s had been blamed for the deaths of 150 people. Fortunately, there
has never been a documented case of the human illness from the eating of
contaminated beef in the United States. Since 1990, the U.S. Department of
Agriculture (USDA) has conducted aggressive surveillance of the highest risk
cattle going to slaughter and 10,000 to 20,000 animals per year have been
tested. The only documented case of the brain-destroying disease in U.S.born and raised livestock was discovered in 2004, in Texas, just days before
Independence Day, one of the major grilling weekends of the year. The only
other case of the disease in the United States turned up in 2003 in
Washington state, in a dairy cow that had come from Canada. As soon as the
BSE cases were identified, both the USDA and FDA had activated their BSE
Emergency Response Plans and the USDA immediately recalled the meat.
Meat that did enter the food supply was quickly traced and removed from the
marketplace.
2008 Multiple States Foodborne Pathogenic Contamination (Salmonella
Outbreak)
In November 2008, Michigan joined a rapidly expanding investigation of a
nationwide outbreak of Salmonella Typhimurium, which ultimately exceeded
700 cases from 46 U.S. States and from Canada. A total of 38 confirmed
cases with onset dates between October 2008 and February 2009 were
identified in Michigan from 15 widely dispersed counties in the lower
peninsula of the State. Of these, there were 12 reported hospitalizations.
Two unusual features of both the Michigan and nationwide outbreak were
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noted very early in the investigation—the predominantly young distribution of
the cases and the high frequency of exposure in institutional settings such as
elementary schools, colleges, long term care facilities, and correctional
centers.
Background On Influenza Pandemics
Influenza viruses are designated with letters and numbers. Three main
groups exist (A, B, and C), and Influenza. A contains those viruses that have
the capacity to cause human pandemics. Within that main classification are
more specific letter-number designations that specify two types of proteins
on the outer part of the virus— hemagglutinin (H) and neuraminidase (N).
There are 16 known types of H and 9 known varieties of N, and combinations
of these protein types distinguish various strains of the Influenza A virus
from each other. As of 2009, only three combinations—H1N1, H2N2, and
H3N2—have been involved in viruses confirmed to spread directly from
person to person. However, it is possible for other virus strains, such as
those found in birds or swine, to change and become capable of infecting
other species. In 1976, a swine flu outbreak occurred among humans
stationed at the Fort Dix military facility in New Jersey, and was addressed
with a mass vaccination program, although the vaccine itself was found to
have a small (1 in 100,000) risk of causing the serious Guillain-Barré
syndrome.
In 2005, an outbreak of influenza A (H5N1), also known as "avian flu" or
"bird flu," was reported in several countries throughout Asia. First identified
in 1997 Hong Kong, cases of avian influenza A (H5N1) in birds were later
confirmed in Cambodia, China, Hong Kong, Indonesia, Japan, Laos, Pakistan,
South Korea, Thailand, and Vietnam. Human cases of avian influenza were
reported in Thailand and Vietnam. In an investigation, it was not determined
that the avian flu was spread from person to person. The outbreak of avian
influenza prompted the killing of more than 25 million birds in Asia. This
strain of avian influenza A (H5N1) was not found in the United States.
However, in February 2004, different strains of avian flu were detected
among several flocks of birds in the U.S., and state officials ordered the
destruction of hundreds of thousands of birds. The avian influenza strain
found in Delaware was H7N2, in Pennsylvania the strain was H2N2, and the
H5N2 strain was found in Texas. The strain found in Texas was determined to
be "highly pathogenic" to birds. However, the strain of avian influenza in
Texas was not the same as the strain in Asia.
The World Health Organization (WHO) announced a substantial risk of an
influenza epidemic in the near future. One of the primary concerns is that the
virus could quickly spread across the World. In response, many countries
have begun planning in anticipation of an outbreak. During the spring of
2009, a new influenza virus was identified. Studies showed that this new
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virus was different from what had normally circulated throughout the world.
Humans are especially vulnerable because their immune systems had not
been previously exposed to this virus, therefore allowing limited immune
response. H1N1 (also called “swine flu,” in this case) has exhibited atypical
presentation in human populations. Over 90% of detected cases are in
persons under 65 years of age. In comparison to other flu viruses,
hospitalizations and deaths associated with H1N1 are dramatically higher in
children and young adults. Also of concern, the virus has demonstrated the
ability to develop resistance to antiviral medications. Thousands of cases of
influenza-like illness were reported in Michigan during the last week of
October 2009 alone. However, according to an Associated Press wire report
(of September 29, 2010) regarding CDC recent studies, that strain of the
“swine flu” no longer represented a major threat in the United States
because most citizens came to show signs of immunity.
Various dates and locations: VRSA and VISA
Staphylococcus aureus is a bacteria commonly found on the skin and in the
nose of healthy people. It can occasionally get into the body, with the
potential to cause serious, life-threatening blood infections or pneumonia.
Staph aureus infects about 400,000 U.S. hospital patients a year, killing
about one-quarter of them. VISA (Vancomycin-Intermediate Staphylococcus
Aureus) or VRSA (Vancomycin-Resistant Staphylococcus Aureus) are specific
types of antimicrobial-resistant staph bacteria. While most staph bacteria are
susceptible to the antimicrobial agent vancomycin, some have developed
resistance. VISA and VRSA can no longer be successfully treated with
vancomycin.
Various dates and locations: Radon
Radon is a colorless, odorless, radioactive gas that is created naturally by the
breakdown of uranium and radium. Radon gas is continuously released from
rocks and soil containing these two elements. Uranium and radium may be
found in almost all soil and rock, but are most often associated with those
containing granite, shale, and phosphate. The Surgeon General has declared
radon exposure to be the second leading cause of lung cancer deaths in the
United States, after smoking. Exposure to natural radon is estimated to be
responsible for 7,000 to 30,000 lung cancer deaths each year in the United
States. As with other forms of cancer, lung cancer resulting from exposure to
radon may develop over many years before it is diagnosed.
Various dates and locations Fecal-Oral Contamination (Viral, e.g. Norovirus)
Gastroenteritis caused by viruses is becoming a greater public health threat.
These viruses are easily transmittable, are not treatable by antibiotics or
antivirals, and can survive on surfaces for long periods of time.
Hospitalization and death can be likely if persons suffering from infection-
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caused dehydration are not promptly treated. Outbreaks can be difficult to
contain if proper hygiene practices are not implemented. Since September
2008, 172 norovirus outbreaks have been reported to the MDCH, with a total
of 5,065 persons reported ill. One hundred and six of the reported outbreaks
occurred at healthcare facilities, hospitals, nursing homes, and long-term
care facilities. Thirteen outbreaks were related to restaurants or catering
facilities, and 30 outbreaks occurred at universities, schools, and day-care
centers.

IV. Risk Rating
An epidemic can be given a high, moderate or low risk rating
depending on the type of epidemic. In general, a severe epidemic
would have a high impact but very low probability and, as such, would
have a very low risk rating. An epidemic such as a low severity strain
of the influenza virus would have a moderate probability and very low
impact and, as such, a very low risk rating. An epidemic caused by
mass food contamination or sexually transmitted diseases would have
a moderate severity rating, a very low probability, and thus a very low
risk rating.
Flooding
A riverine flood is the overflowing of rivers, streams, drains and lakes
due to excessive rainfall, rapid snowmelt or ice. Flooding of land
adjoining the normal course of a stream or river has been a natural
occurrence since the beginning of recorded history. If these floodplain
areas were left in their natural state, floods would not cause significant
damage. Development has increased the potential for serious flooding
because rainfall that used to soak into the ground or take several days
to reach a river or stream via a natural drainage basin now quickly
runs off streets, parking lots, and rooftops, and through man-made
channels and pipes. Some developments have also encroached into
flood plain areas and thus impeded the carrying capacity of the
drainage area.
Floods can damage or destroy public and private property, disable
utilities, make roads and bridges impassable, destroy crops and
agricultural lands, cause disruption to emergency services, and result
in fatalities. People may be stranded in their homes for several days
without power or heat, or they may be unable to reach their homes at
all. Long-term collateral dangers include the outbreak of disease,
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widespread animal death, broken sewer lines causing water supply
pollution, downed power lines, broken gas lines, fires, and the release
of hazardous materials.
Floods have caused a greater loss of life and property and have
disrupted more families and communities in the United States than all
other natural combined. Flood prone areas are found throughout
Branch County since the county contains several large and small
bodies of water and many rivers connecting to lakes, streams, ponds
and drainage ditches.
The type of development that exists within the floodplain will
determine whether or not flooding will cause damage. Most riverine
flooding occurs in early spring and is the result of excessive rainfall
and/or the combination of rainfall and snowmelt. Ice jams are also a
cause of flooding in winter and early spring. Log jams can also cause
streams and rivers to be clogged up, and the backed-up waters to
overflow the stream’s banks. Either ice jams or log jams can cause
dangerous flash flooding to occur if the makeshift dam-effect caused
by the ice or logs suddenly gives way. Severe thunderstorms may
cause flooding during the summer or fall, although these are normally
localized and have more impact on watercourses with smaller drainage
areas.
It is widely known that controlling floodplain development is the key to
reducing flood-related damages. Although there are state and local
programs to regulate new development or substantial improvements in
flood-prone areas, floodplain development in many communities
continues to increase, resulting in corresponding increases in potential
future flood-related damages.
The opportunity to mitigate flood
hazards rests primarily with local government, since it controls the
regulation or direction of land development.
Proper land use
management and strict enforcement of building codes can make
communities safer from flood hazards and help reduce the high costs
of flood losses.
Flooding may not always be directly attributable to a river, stream or
lake overflowing its banks. Rather, it may simply be the combination
of excessive rainfall and/or snowmelt, saturated ground, and
inadequate drainage. With no place to go, the water will find the
lowest elevations – areas that are often not in a floodplain. Flooding
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also occurs due to combined storm and sanitary sewers that cannot
handle the tremendous flow of water that often accompanies storm
events. Typically, the result is water backing into basements, which
damages mechanical systems and can create serious public health and
safety concerns. Other cases involve the ponding of waters across
roads or in other low-lying areas. These additional types of flooding
have not been given a separate chapter in this plan, but instead have
been included in the descriptions of the flood hazards within this
section.
Branch County has very little history of flooding, however the lake
communities have noticed during heavy rains and the rise of lake
levels have caused concern for properties located in low level areas
and have requested sandbags from the Office of Emergency
Management to prevent damage to homes.
Secondary hazards that could result from flooding may include:
•
•
•

Land slides
Hazardous Waste Contamination
Economic Disruption

The National Flood Insurance Program (NFIP)
The National Flood Insurance Program (NFIP) was instituted in 1968 to
make flood insurance available in communities that have agreed to
regulate future floodplain development. As a participant in the NFIP, a
community must adopt regulations that: 1) require any new residential
construction within the 100-year floodplain to have the lowest floor,
including the basement, elevated above the 100-year flood elevation;
2) require non-residential structures to be elevated or dry flood
proofed (the flood proofing must be certified by a registered
professional engineer or architect); and 3) require anchoring of
manufactured homes in flood prone areas. The community must also
maintain a record of all lowest floor elevations or the elevations to
which buildings in flood hazard areas have been flood proofed. In
return for adopting floodplain management regulations, the federal
government makes flood insurance available to the citizens of the
community. In 1973, the NFIP was amended to mandate the purchase
of flood insurance, as a condition of any loan that is federally
regulated, supervised or insured, for construction activities within the
100-year floodplain.

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

66

All open watercourses have an associated floodplain. In a large
precipitation event it is a natural occurrence for the water levels of
streams, rivers, and lakes to rise above their banks onto the adjacent
lands.
In urban areas these occurrences are exacerbated by the
alteration of the natural landscape by the built environment. Homes,
businesses, roadways, and other types of fill reside within the path of
a watershed systems overflow. In effect, during a flood event, these
human structures act as dams and push the overflow even further out
into the watershed affecting lands that would not be at risk otherwise.
FEMA provides Branch County with National Flood Insurance Rate
Maps that outline the 100-year floodplain and flood way. These maps
serve as a basis for understanding Branch County’s risks and
vulnerability to flood events.
Risk analysis and vulnerability
assessment are central steps to the success and eventual
implementation of a mitigation plan. In order to make informed
decisions about the implementation of mitigation activities decision
makers and residents need accurate information about the risk the
hazard poses and how vulnerable the county is to damage from the
risk.
•

Risk Analysis: What is the chance that a flood will occur in
Branch County? What Areas of Branch County will be affected
during a flood event?

•

Vulnerability Assessment: If a flood occurs in Branch County
how much damage can it potentially cause to property? How
many buildings will be affected?

Riverine flooding is a hazard that has been modeled for many decades
now, and has some of the clearest methods of detailed analysis. The
100-year floodplain is a starting point to understand the flood risk and
conduct a flood risk analysis for Branch County.
The 100-year
floodplain has a 1% chance of flooding every year.
All of the
properties, including parcels of land and the associated structures or
buildings within this area are located in an area with known flood risk.
Communities that are members of the NFIP probably have floodplain
maps (called Flood Insurance Rate Maps, or FIRMs) that show where
the floodplain areas are in the community and provide Base Flood
Elevation (BFE) measurements. These calculations are based on
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surveying the topographical, hydrological, pedological, and land cover
characteristics of the area's watershed. The result is a statistical
model—a “100-year” floodplain area has a 1% chance of flooding in a
given year, and the BFE is the water depth associated with an event of
that probability. Some areas may flood less frequently, such as a 500year floodplain which has a 1-in-500 chance of flooding in a given
year. The names "100-year" and "500-year" can be very misleading.
A "100-year" level flood may occur several times in a century, just as
it is possible to flip a coin and get tails many times in a row. For
detailed analysis of flooding, the basic principle of risk is that there is a
1% chance per year of flooding that is at the BFE level. For example,
if BFE is 365' and the elevation of a structure's first floor is 363' above
sea level, then the result would be floodwaters that are two feet over
the ground floor of that structure. Lesser flooding is likely to occur
with even greater frequency—if two feet of floodwaters hit that
structure with 1% probability, the likelihood of getting just a few
inches of floodwaters is even greater in a given year. Conversely, the
likelihood of flooding that has three or four foot depths is far less than
a 1% annual chance.
FEMA models for flooding divide these events into different degrees of
severity, based on their likelihood of annual occurrence. A few inches
of water may be a "10-year" event in one area, but a "100-year" event
somewhere else.
Within the same floodplain area, a structure's
elevation (and whether it has a vulnerable basement) may make all
the difference between suffering severe damages, and experiencing no
damages.
Ideally, flood risk information can be combined with
structural information (such as might be available through a building
department or assessor's office) and a Geographic Information System
(GIS) could make the analysis of such information easier.
Areas that have been determined through FEMA approved
methodologies and designated, as a 100-year floodplain will eventually
experience a large-scale flood event. During the course of a 30-year
mortgage a house in a 100-year floodplain has a 26% chance of being
flooded. Compare that to a 9% chance of fire. For this reason dollars
invested in flood mitigation pay off greater than dollars invested in
other types of mitigation activities. By investing in time and resources
into flood mitigation Branch County will ensure the safety of its
residents and prevent the damage and loss of property.

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

68

It is possible to further differentiate the risk by looking at other data for instance, looking specifically at the floodway.
The floodway
describes the flow area of a flood event, which makes properties more
susceptible to impacts from debris. It is also possible to examine the
risk by using topology to look at where the flood is deeper. Properties
are more vulnerable to the hydrostatic and hydrodynamic forces of
floodwater in deeper flood areas. Lastly, it is possible to analyze
potential risk based on what has happened before, if a property has
been flooded, or repeatedly flooded, and no action has been taken to
mitigate the risk, it is likely at risk to future flood events as well.
These principles of flood risk were used to conduct a location
assessment of flood risk.
Risk categories are used to conduct a vulnerability assessment. By
calculating the number of parcels and buildings that fall into each risk
category a measure of vulnerability is developed. We can further
understand this vulnerability measure by land use or by watershed.
The following risk categories form the basis for the vulnerability
assessment.
These categories should be used to prioritize the
implementation of all the mitigation strategies and serve as the
guiding factor in the implementation of this plan.
1. First - Repetitive loss structures: Properties that have received
multiple payouts from the NFIP.
2. Second - Reported damage: Properties that have made claims
to the NFIP.
3. Third - Location assessment: Properties located in the 100-year
floodplain examined by location risk
o 3a: 100-year floodplain:
floodplain.

All properties in the 100 year

o 3b: 100-year floodway: Only properties in the floodway.
o 3c: 2ft flood depth: All properties in the 100-year floodplain
that will be in greater than 2 feet of floodwater. The depth at
which cars can be swept along by hydrodynamic forces.
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o 3d: 3ft flood depth: All properties in the 100-year floodplain
that will be in greater than 3 feet of floodwater. The depth at
which hydrostatic forces can cause structures to collapse.
4. Fourth - Floodplain zone:
zone.

All properties that are in floodplain

Category 1 is the highest priority for flood mitigation activities and
Category 2 is the second highest priority. Mitigating for properties
that have a history of flood damage is proven to be a successful
method for of preventing flood loss. Properties and structures that fall
into Category 3 are vulnerable to future flood damage and could in the
future move into one of the higher priority categories. The risk
categories are not mutually exclusive. For prioritization of properties a
point value of one is assigned to each category. Additive values for risk
categories of individual properties yields a vulnerability index to
further describe each property’s vulnerability.
In addition to financial losses that can be incurred through property
damage during a flood event, floods also pose a risk to human health.
There are numerous tragic threats that can harm people caught in a
catastrophic flood event including from drowning in aggressive waters,
being trapped in vulnerable structures, or being struck by hazardous
flood debris. One way to manage resident’s exposure to these risks is
to employ sound land use planning in flood prone areas. Different land
uses have inherently different vulnerabilities. For instance, residential
use is a 24-hour land use in which people are particularly vulnerable
during sleeping hours. Comparatively, commercial and recreational
uses may only be partial day uses, and many recreational uses have
the added benefit of creating open spaces. Industrial uses may also
be partial day uses, but they are also potential threats because
industrial chemicals and toxins can be carried in floodwaters if facilities
were to become compromised.
Flooding may also occur at low-lying areas due to quick rainfall events
that inundate storm-water management system.
These events
generally coincide with slow moving storms that produce an enormous
amount of rain in a short period of time. Most of the time, flooding can
be considered as a temporary hazard, lasting from hours to days. The
duration of the flooded area is dependent on the speed of the storm.
Not every community in Branch County lies within a floodplain;
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however, a community may experience flooding problems by events
that overwhelm storm-water drainage system capacity.
According to the Federal Emergency Management Agency Community Status Book
Report communities participating in the National Flood Program in Branch County
include: Township of Algansee, Township of Butler, Township of California, City of
Coldwater, Township of Coldwater, Township of Girard, Township of Ovid, Township
of Quincy, and the Township of Sherwood. This represents 9 of the 1,028 NFIP
communities in Michigan.
As of 2019 there are six repetitive loss properties in St. Joseph County. Two repetitive
loss properties are single family residential homes in the Village of Colon located near
the southern portion of Sturgeon Lake. The other four repetitive loss properties are
located in the City of Three Rivers and they vary from condos to 2-4 family residential
locations. One location is in downtown Three Rivers in between the Rocky and Portage
Rivers. Another location is also downtown Three Rivers near the Portage River where it
bends. The other two repetitive loss properties are located in downtown Three Rivers
near the Portage River but further south than the two more northern locations on the
Portage River.

Need to do the rep loss for Branch County using the new info*
A.

Location

The areas most commonly affected by flooding events are along the
various lake shores and river banks. Most generally this event occurs
during the spring when heavy rains inundate drains and rivers and
cause lake levels to increase. Normally when the rains sub-side the
drains and rivers have the opportunity to relieve the increase water
levels within 2 to 3 days.
A watershed is defined as a ridge or stretch of high land dividing the
area drained by different rivers or river systems. A watershed is more
than a boundary drawn on a map, it is the water resource, such as a
stream, river, lake, or aquifer, and all of the land encompassing the
resource. To protect these resources, it is important to address the
land areas within the watershed because as water drains off the land
or leaches down into the groundwater it carries with it the effects of
human activities throughout the watershed. The major watershed in
Branch County is the St. Joseph River Watershed.
In regards to flooding, it is exacerbated in urban watersheds as a
result of increased imperviousness.
Impervious surfaces, such as
buildings, driveways, and roads, prevent storm water from being
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absorbed in areas of the watershed most suited for infiltration.
Instead storm water moves quickly to the floodplains. Increases in
impervious surfaces generally equate to an increase in the frequency
of flood events because the watershed systems methods for absorbing
storm events are being blocked. For many years, the strategy for
reducing flood damages followed a structural approach of building
dams and levees and making channel modifications. However, this
approach did not slow the rising cost of flood damage, and did not
provide an affordable opportunity for individuals to purchase insurance
to protect themselves from flood damage. It became apparent that a
different approach was needed.
B.

Severity

During heavy rains in 1988, the north chain of lakes levels increased
rapidly causing major flooding to approximately 50 homes in the Pilot
Knob area. It was several weeks before the lakes levels decreased and
home owners and renters could start the clean-up process. Since this
time, lake levels have been controlled by the Branch County Drain
Commissioners Office and lake levels have increased only slightly.
Very few homes in Branch County have received any damage from
flooding and the damage that was received was minor in nature.
C.

Probability

Branch County has not experienced any major flooding events since
1988. Measures have been taken and lake levels are now set by Circuit
Court and this process has relieved lake level increases.
While there is a history of minor flooding in Branch County and other
hazards associated with severe precipitation, these events are not
anticipated on an annual basis, indeed, they are due to exceptional
weather conditions. As such, the probability of major flooding in
Branch County can be assigned a low probability.
D.

Warning

All flooding events would have a considerable amount of warning, in
that it requires a severe weather event and substantial rain and/or
snowfall to produce a flood condition that would not otherwise be

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

72

anticipated by flood plain management strategies. Branch County has
never experienced a true flash flood event.
Flooding and the secondary hazards associated with flooding, such as
landslide and sinkholes, are thus not compounded by complete lack of
warning. Mitigation in the form of comprehensive development
regulations that establish zero-rise building evaluations – based on
future flow analysis and careful flood plain management strategies –
have helped to assuage the hazards associated with high intensity
flooding events by, in essence, extending the warning period.
The National Weather Service has completed a major modernization
program designed to improve the quality and reliability of weather
forecasting. The keystone of this improvement is Doppler Weather
Surveillance Radar, which can more easily detect severe weather
events that threaten life and property – including weather events that
can lead to riverine flooding. Most important, the lead-time and
specificity of warnings for severe weather have improved significantly.
The National Weather Service issues flood watches and flood warnings
when conditions are right for flooding.
A flood watch indicates
meteorological conditions are conducive to flooding. People in the
watch area are instructed to stay tuned to local radio or television
stations for updates on flooding and weather conditions.
When
flooding is imminent, a flood warning is issued. The warning will
identify the anticipated time, level and duration of flooding. Persons in
areas that will be flooded are instructed to take appropriate protective
actions, up to and including evacuation of family members and
removal or elevation of valuable personal property.
The State and local government agencies are warned via the Law
Enforcement Information Network (LEIN), National Oceanic and
Atmospheric Administration (NOAA) weather radio, and the Emergency
Managers Weather Information Network (EMWIN). Public warning is
provided through the Emergency Alert System (EAS). The National
Weather Service stations in Michigan transmit information directly to
radio and television stations, which in turn pass the warning on to the
public. The National Weather Service also provides detailed warning
information on the Internet, through the Interactive Weather
Information Network (IWIN).
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II.

Vulnerability

A.

Natural

Short-term damage to system stability include bank erosion,
sedimentation and downstream gravel recruitment. The potential of a
major flood in Branch County is relatively low, thus, flooding events in
Branch County are given a low potential and low impact rating.

B.

Manmade

The manmade environment is susceptible to flooding in terms of
damage to structures caused by rising water levels and potential
secondary hazards such as erosion. In the vast majority of
development in Branch County is either outside of the flood plain or
built at an elevation that precludes the threat of damage, a low
impact, low vulnerability rating is assigned to the manmade
environment.
C.

Systems

The most serious threat to the community systems is from obstructed
or damaged access routes. The recent history of flooding events in
Branch County reveals that blocked roadways were the most common
problem associated with the flooding. These particular roadways are
site-specific in terms of their vulnerability. As such, community
systems are given a moderate impact, moderate vulnerability rating.
III. Past Events
Significant Riverine Flooding Affecting Branch County
Following are brief synopses of some of the more significant riverine
flooding events that have affected Branch County in recent decades:
March 24-27, 1904 - Branch County and Lower Michigan
One of the most disastrous and extensive floods ever to occur in Michigan
struck the central and southern Lower Peninsula during March 24-27, 1904
including affecting Branch County. The flooding was caused by runoff
resulting from intense rainfall, compounded by heavy snowpack and frozen
soils. The flooding was most prevalent in the Grand, Kalamazoo, Saginaw
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and River Raisin basins, and to a lesser extent in the Huron and St. Joseph
River basins. (The flood peaks from this flood are still the highest associated
with spring flooding in the southern Lower Peninsula since recordkeeping
began.) Damage was widespread and severe. In Grand Rapids, the flooding
caused 14,000 persons to be homeless and damaged 2,500 homes and 30
businesses. Damage was estimated at $2 million. In Lansing, the flood was
the most extensive in 135 years of local history. One fatality was reported,
and damage was $200,000. In Kalamazoo, a two square mile area was
inundated, with damages estimated at $50,000. Damage was widespread
and severe, including within Branch County.
April 4-11, 1947 - Branch County, Central, and Eastern Lower Michigan
The flood of April 4-11, 1947 was caused by a combination of snow and
rainfall that began in late March of that year. In early April, two frontal
systems dumped several inches of rain in many localities across central and
eastern Lower Michigan, including Branch County. The nearby Kalamazoo
River was significantly affected.
December 1972 - Lower Peninsula
A series of severe storms produced a great deal of precipitation during the
spring thaw season. The resulting floods resulted in a federal disaster
declaration for a set of counties in the southeastern two-thirds of the Lower
Peninsula, stretching from Iosco County, at the northeastern extreme, down
to Berrien County at the southwestern state boundary (including the Branch
County state boundary), with Arenac and Bay Counties in between. Another
affected area was the “thumb” and metropolitan area of Wayne, Monroe, and
Macomb Counties, on the south, and Tuscola and St. Clair Counties, farther
north. Every one of these nine counties would soon face another flood
disaster merely four months later, as the spring season arrived with its snow
thaws (see below).
April 1973 - Lower Peninsula
A series of severe storms produced a great deal of precipitation during the
spring thaw season (including in Branch County), The resulting floods
resulted in a major disaster declaration for 14 counties across much of the
Lower Peninsula—from Iosco to Berrien, and from Huron County down to
Wayne County. Most of the “thumb” and Detroit Metropolitan regions were
heavily affected. Many of these same southeastern and Saginaw Bay area
counties had been affected by the December 1972 event just a few months
before.
April 1975 - Branch County and Southern Lower Michigan
A series of intense thunderstorms struck southern Lower Michigan in the last
two weeks of April 1975, spawning several tornadoes and causing
widespread flooding over a 21 county area. Total public and private damage
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was nearly $58 million. A Presidential Major Disaster Declaration was granted
for the 21 affected counties. Although Branch County did not receive a
Presidential Declaration, the neighboring counties of Calhoun and Kalamazoo
did.
June 1989 - Branch, St. Joseph, and Kalamazoo Counties
Heavy rainfall from May 31 to June 4, 1989 caused widespread flooding in
Branch, St. Joseph and Kalamazoo counties. Over 400 homes incurred flood
damage and many local roads washed out. A Governor’s Disaster Declaration
was granted to provide assistance to the counties. In addition, SBA lowinterest disaster loans were made available to home and business owners in
the affected counties to help repair flood and wind-related damages.
May-June 2004 - Branch County and Southern Lower Michigan
In May 2004, a stationary front over Iowa, Wisconsin, and Michigan brought
severe thunderstorms and heavy rains, which caused widespread flooding
over Southern Lower Michigan, including Branch County. Much of the rainfall
occurred in saturated areas that had experienced well-above average
precipitation for the month of May. Over a 36 hour period (12 am May 22nd
to 8 am May 23rd), 2 to 6 inches of rain fell across Southern Michigan.
Backyards were submerged under several feet of water. It was the biggest
and longest duration flooding event in the past ten to twenty years across
much of Lower Michigan. It was the wettest May on record in Lansing and
Muskegon and the third wettest May on record in Grand Rapids.
A
Presidential Major Disaster Declaration was granted to 23 counties in
Southern Lower Michigan, however Branch County was not one of them.
Nearby Jackson and St. Joseph counties received a declaration though.
September 2008 - Southern Lower Peninsula and Branch County
Excessive rainfall which started on September 13th resulted in extensive
flooding over many days following in southern Lower Michigan, including in
Branch County. A state of emergency was declared in the nearby Kalamazoo
County—466 homes in the City of Kalamazoo were flooded, along with ten
businesses. Many roads in the city of Kalamazoo were closed for several
days, and damage to public infrastructure (mostly roads and bridges) was
estimated at $11 million. At Augusta, the total rainfall was reported as 10.5
inches. Surrounding counties were less extensively damaged, with half a
million estimated for St. Joseph County. In St. Joseph County total rainfall
amounts of eight to ten inches were reported across the southern part of the
county, including the Three Rivers area. Numerous roads remained closed in
St. Joseph County with some culverts and bridges suffering damage.
February 2019 – Snow melt and rainfall caused excessive flooding including
at Pilot Knob where there was excessive flooding and voluntary evacuations.

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

76

IV.

Risk Rating

There is a moderate probability of low impact flooding in certain areas
of Branch County, and thus a medium-low to low risk rating.
Hazardous Materials
I.

Hazard Profile

A hazardous substance/ material is any solid, liquid, or gas that may
cause damage to persons, property or the environment when
hazardous substances are released into the soil, water or air.
Hazardous substances are categorized as radioactive, toxic, corrosive,
biohazard, flammable, oxidizer, irritant, explosive or capable of
causing severe allergic reactions. Hazardous material incidents
generally affect an area that houses chemical manufactures,
distributors and importers. Mitigating the risks associated with
hazardous materials often requires extensive safety precautions during
their transport, use, disposal and storage. Hazardous materials are
transported by highway, rail, pipeline, air, and water.
Toxic chemicals often produce injuries to communities, people,
environments and almost any part of the body they come in contact
with, typically the skin and the mucous membranes of the eyes, nose,
mouth or respiratory tract. For example, “irritant gases, such as
chlorine and ammonia, can produce a localized toxic effect in the
respiratory tract; corrosive acids and bases can produce a local
damage to the skin.” Furthermore, hazardous chemicals released into
the environment can penetrate water, food and human processes. It is
important to recognize that exposure to chemical compounds that are
categorized as hazardous have the potential to develop adverse effects
when exposed to vulnerable populations and environments.
Secondary Hazards: It is difficult to point out specific secondary
impacts to hazardous materials fallout. Secondary effects to hazardous
materials would depend strictly upon how the initial incident was
handled. Secondary effects to hazardous materials would vary
depending on various issues and procedures taken to solve the spill or
leak. Secondary impacts to hazardous material could happen if there
were instances of cross contamination, exposure without proper
equipment and contact with natural and manmade environments of
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any kind between dangerous chemicals. Secondary effects would also
depend on the type of exposure and degree to the chemical(s) in
questions during the event.
Both fixed site and transport-related hazardous material incidents
involve the potential for evacuation (or sheltering in place), with
significant problems possible for special populations in hospitals,
schools, nursing homes, and other critical facilities. Certain types of
extremely hazardous substances may result in a public health
emergency, and a resulting need for triage, mass treatment, and
congregate care. In addition to the direct impacts of the hazardous
material event itself, transportation incidents may directly affect the
transportation infrastructure in the area and cause extensive delays in
travel and the conduct of business.
An incident involving hazardous material, whether at a fixed site or
during transportation, may cause harm to the environment, as various
types and quantities of chemicals are released. A hazardous spill
involving an industrial or chemical plant can affect air quality, soil
surrounding the area of the release, and an area’s drinking water. A
hazardous spill caused by a transportation accident can similarly
impact the air, soil, and nearby lakes and rivers. A toxic release can
also destroy the wildlife habitat in or around the areas where the
release occurs.
There is a difference between a fixed site hazardous materials incident
and an industrial accident. A fixed site hazardous material incident is
an uncontrolled release of hazardous materials from a fixed site
capable of posing a risk to life, health, safety, property or the
environment. An industrial accident is a fire, explosion, or other severe
accident (especially if it involves hazardous materials) at an industrial
facility that results in serious property damage, injury, or loss of life.
A hazardous materials transportation incident is an uncontrolled
release of hazardous materials during transport, capable of posing a
risk to life, health, safety, property, or the environment. As a result of
the extensive use of chemicals in our society, all modes of
transportation – highway, rail, air, marine, and pipeline – are carrying
thousands of hazardous materials shipments on a daily basis through
local communities. A transportation accident involving any one of
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those hazardous material shipments could cause a local emergency
affecting many people.
Another example is high density foam being used to fight a fire. With
foam, there is a high potential for the foam to melt, runoff into a
drainage ditch, and continue downstream to Colon Lakes, St. Joe River
and eventually Lake Michigan.
Industrial accidents differ from hazardous material incidents in the
scope and magnitude of offsite impacts. Whereas hazardous material
incidents typically involve an uncontrolled release of material into the
surrounding community and environment that may require
evacuations or in-place sheltering of the affected population, the
impacts from industrial accidents are often confined to the site or
facility itself, with minimal physical outside impacts. Nonetheless,
industrial accidents, such as fires, explosions, and excessive exposure
to hazardous materials, may cause injury or loss of life to workers at
the facility, and significant property damage. In addition, industrial
accidents can cause severe economic disruption to the facility and
surrounding community, as well as significant long-term impacts on
the families of the workers injured or killed.
Like all industrialized communities, Branch County will always be
concerned with the risk of accidental hazardous material releases.
However, the threat of accidental hazardous material releases that can
affect life, health, property or the environment can be greatly reduced
by: 1) developing and maintaining adequate community hazardous
material response plans and procedures; 2) adequately training
hazardous material workers and off-site emergency responders; 3)
educating the public about hazardous materials safety; 4) enforcing
basic hazardous material safety regulations; and 5) mitigating,
wherever possible, the threat of accidental hazardous material
releases.
A reportable hazardous material incident is one in which all three of
the following conditions apply: 1) a material is present that is
suspected to be something other than ordinary combustible by-product
material; 2) the material is in such a state, quantity or circumstance
that, if left unattended, it is presumed to pose a threat to life, health,
property or the environment; and 3) special hazardous material
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resources were dispatched or used, or should have been dispatched or
used, for assessing, mitigating or managing the situation.
Branch County has a total of 13 SARA Title III Sites by LEPC.
Branch County has had hazardous material transportation incidents
that affected the immediate vicinity of an accident site or a small
portion of the surrounding community. Those types of incidents, while
problematic for the affected community, are fairly commonplace. They
are effectively dealt with by local and state emergency responders and
hazardous material response teams. Larger incidents, however, pose
a whole new set of problems and concerns for the affected community.
Large-scale or serious hazardous material transportation incidents that
involve a widespread release of harmful material (or have the potential
for such a release) can adversely impact the life safety and/or health
and well-being of those in the area surrounding the accident site, as
well as those who come in contact with the spill or airborne plume. In
addition, damage to property and the environment can be severe as
well. Statistics show that almost all hazardous material transportation
incidents are the result of an accident or other human error. Rarely
are they caused simply by mechanical failure of the carrying vessel.
A.

Location

Branch County could experience hazardous chemical fallout of some
kind due to the presence of several facilities, mostly located in the City
of Coldwater. The potential for a hazardous materials incident exists
within and nearby facilities dependent upon the kinds of hazardous
materials handled at the facilities. While chemical incidents are
infrequent, chemical incidents are capable of endangering the health of
communities, individuals, first responders and the environment of
Branch County.
B.

Probability

The overall probability for exposure in Branch County to a hazardous
material is relatively low. Branch County has a major transportation
corridor (I-69) located in the center of the county that extends from
the Indiana State Line to the Calhoun County Line. I-69 is a major
transportation route for several different types of chemical, hazardous
waste and other hazardous materials. Personnel employed at various
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facilities that utilize hazardous materials and/or chemicals have plans
in place and personnel trained to deal with hazardous
materials/chemical incidents, also the Local Emergency Planning
Committee has been in contact with these facilities and created LEPC
plans to reflect the plans and personnel.
C.

Severity

The severity of toxic exposure depends on the kind and amount of
toxins released. The route by which personnel are exposed to a
compound also plays a role in determining the severity of the
compound taken by the body. A compound may be absorbed following
exposure by one route more rapidly than by another. With that, the
severity also depends on the duration of exposure to the compound
and the concentration of the compound to which one is exposed. The
relationship between the amount of the compound absorbed by the
body (dose) and the concentration of that compound in the
environment will help determine the type of medical and emergency
assistance to administer on the scene.
There is a low, medium and high range that can be associated to the
severity that again is dependent on the type of chemical, the amount,
location and infected environments. While transportation incidents
attract larger media attention, statistics show that almost 75% of all
acute hazardous material events, excluding fuel spills, occur in the
fixed locations where they are used or stored. Hazardous material
incidents can range anywhere from small releases at a factory site to
rapidly expanding events that can endanger communities and
environments.
II.

Vulnerability

A.

Natural

People, pets, livestock and vegetation in close proximity to facilities
producing, storing or transporting hazardous substances are at higher
risk. Populations further downstream, downwind and in the periphery
of released substances are particularly vulnerable depending on the
substance and First Responder’s attempts to contain the hazardous
materials.
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All ecological systems could be impacted to certain degrees depending
on the volatiles. The natural environment can be vulnerable to a
hazardous material incident depending in the location of the incident,
the type of chemical and its proximity to the natural environment.
Branch County has various parks, natural forests, lakes and rivers that
could be impacted by a chemical toxin if released into the general
environment.
B.

Manmade

Manmade facilities, homes and infrastructure are also vulnerable to a
hazardous material incident depending on the location, type and
amount of toxins released and stored in manmade facilities. The
system that carries and stores water could be impacted if specific
toxins were deposited into drinking water.
Over the past few decades, new technologies have developed at a
stunning pace.
As a result, hazardous materials are present in
quantities of concern in business and industry, agriculture,
universities, hospitals, utilities, and other facilities in our communities.
Hazardous materials are materials or substances which, because of
their chemical, physical, or biological nature, pose a potential risk to
life, health, property, or the environment if they are released.
Examples of hazardous materials include corrosives, explosives,
flammable materials, radioactive materials, poisons, oxidizers, and
dangerous gases.
Hazardous materials are highly regulated by federal and state agencies
to reduce risk to the general public and the environment. Despite
precautions taken to ensure careful handling during the manufacture,
transport, storage, use, and disposal of these materials, accidental
releases do occur. These releases can cause severe harm to people or
the environment, and response actions often need to be immediately
performed. Most releases are the result of human error. Occasionally,
releases can be attributed to natural causes, such as a flood that
washes away barrels of chemicals stored at a site. However, those
situations are the exception rather than the rule.
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C.

Systems

A hazardous materials accident can occur almost anywhere in Branch
County depending on the processes, for example: storage, shipping,
development, etc., associated to the hazardous materials. In a severe
event, there is potential for closure of public buildings, widespread
business interruption and economic losses while cleanup is completed.
At least two of the wells have potential exposure to hazardous
materials spills.
III. Past Events
Significant Fixed Site Hazardous Materials Incidents (including
industrial accidents) and Hazardous Materials Transportation Incidents
Affecting Branch County.
Branch County has not experienced a large-scale hazardous material
release involving mass casualties such as that which occurred in
Bhopal, India, for example. This can be attributed, in large part, to
the steps taken by the government and private industry to carefully
regulate those processes and practices that could cause an accidental
hazardous material release. Branch County’s population density is also
fairly low, and its zoning and planning personnel tend to separate
conflicting land uses from each other. Branch County’s smaller and
more widely spaced urban development tend to make it less
vulnerable to the most severe types of impacts, as do the regulations
it currently has in place to oversee the handling of extremely
hazardous substances. The following are a few serious hazardous
materials events that have occurred in other locations outside of
Branch County as examples:
December 3, 1984 - Bhopal, India
The world’s worst hazardous material incident occurred on December
3, 1984 in Bhopal, India when a cloud of methyl isocyanate gas (an
extremely irritating chemical that can cause severe acute respiratory
problems) escaped from a Union Carbide chemical plant, killing about
2,500 persons and injuring tens of thousands more. Many of the
injured later suffered permanent disabilities. Over 30 tons of the
chemical was released. The exact cause of the release was not firmly
established, but several safety systems designed to prevent a major
release were either inoperative, under maintenance, or not activated
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by workers. Atmospheric conditions at the time of the release kept the
toxic cloud close to the ground as it slowly drifted over the city,
increasing the number of persons exposed. Unfortunately, warning
systems for the community were not activated in a timely manner and
many individuals died in their sleep.
The Bhopal incident helped to illustrate many important points about
accidents that involve a release of hazardous materials. First, it was
not caused by a single factor; rather, a number of contributing events
had to occur for the methyl isocyanate to be released and have such a
deadly public health impact.
Second, human error and lack of
adherence to safety rules and procedures played a substantial role in
the incident. Third, the impact would not have been nearly so great
had the population around the plant not been so large and densely
housed, and had there been better preparation about how to respond
to a hazardous materials release. Finally, the deadly release proved
that worst-case scenarios do occur, and that emergency planning,
training, and education must be geared toward that worst-case
incident. As tragic as the Bhopal incident was for India, it did have a
positive side in that it triggered historic federal legislation intended to
prevent such disasters from occurring in the United States. Shortly
after the Bhopal incident, Congress enacted legislation (the Superfund
Amendments and Reauthorization Act, signed into law October 17,
1986) that established new requirements for federal, state and local
government, and private industry, for reporting on and planning for
hazardous material incidents.
December 6, 1917 - Halifax, Nova Scotia, Canada
One of the biggest and most deadly explosions occurred on December
6, 1917 in Halifax, Nova Scotia, Canada. It is known as the Halifax
Explosion. The incident occurred when a French freighter carrying
ammunition and wartime explosives collided with a Norwegian ship in
Halifax Harbor. About 2,000 people were killed by debris, fires, or
collapsed buildings, and it is estimated that over 9,000 people were
injured. The French ship had caught on fire 10 minutes after the
collision and exploded about 25 minutes later. The explosion was
equivalent to about three kilotons of TNT and a fireball rose over a
mile in the air to form a giant mushroom cloud. All of the buildings and
structures covering nearly 2 square kilometers along the adjacent
shore were destroyed, including those in the neighboring communities
of Richmond and Dartmouth. The explosion also caused a tsunami in
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the harbor, with waves as high as 60 feet and a pressure wave of air
that snapped trees, bent iron rails, demolished buildings, grounded
vessels, and carried fragments of the ship for miles.
October 20, 1944 - Cleveland, Ohio
A significant gas explosion occurred on October 20, 1944 in Cleveland,
Ohio. It resulted in 130 fatalities and destroyed one square mile
around Cleveland’s east side. The event occurred when an aboveground storage tank, holding liquefied natural gas in the East Ohio Gas
Company's tank farm, began to emit vapors. As the gas flowed and
mixed with air and sewer gas, the mixture ignited. In the ensuing
explosion, manhole covers launched skyward and massive fires
erupted from the depths of the sewer lines. Then a second aboveground tank exploded, leveling the tank farm. The explosions and fires
continued to occur, trapping many who had returned to what they
thought was the safety of their own homes. Over 600 people were left
homeless, and 70 homes, two factories, many cars and miles of
underground infrastructure were destroyed. The explosion also had a
long-range impact on the natural gas industry. Until the disaster,
above-ground storage of natural gas, used as fuel for homes, office
buildings and factories, was a common sight in cities across America.
Following the disaster, utility companies and communities began to
rethink their natural gas storage systems, and below-ground storage
of natural gas grew in popularity.
April 16, 1947 - Texas City, Texas
One of the worst industrial accidents in United States history occurred
on April 16, 1947 in Texas City, Texas. Approximately 2,300 tons of
ammonium nitrate detonated and resulted in a chain reaction of fires
and explosions. The incident started with a mid-morning fire on board
the French-registered vessel SS Grandcamp in the port of Texas City.
The fire led to a massive explosion that sent a 15 foot wave across the
water—a wave that was detectable along about 100 miles of the Texas
shoreline. The incident resulted in at least 581 fatalities, over 5,000
injuries, and the destruction of nearly 1,000 buildings, including a
Monsanto Chemical Company plant. The Grandcamp explosion also
caused the ignition of refineries and chemical tanks on the waterfront.
Windows were shattered 40 miles away in Houston, and people
reported feeling the shock about 250 miles away.
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Industrial accidents that have occurred in Branch County:
November 17, 2015 – Coldwater
An industrial explosion and fire occurred in Coldwater at a factory
resulting in one man being injured. The cause of the explosion and fire
was from a natural gas blast.
IV.

Risk Rating

The hazardous material incident can be given a high, medium or low
risk rating depending on the incident. This risk warrant could receive
an overall medium risk rating, because there are facilities in Branch
County that deal with hazardous materials on a daily basis. However,
because the storage facility is easily accessible by response personnel,
we have downgraded the rating to a medium-low designation.
A “High” risk rating can be associated to hazardous materials housed
in a factory or chemical storage facility when it exploded, leaked or
was broken into and chemicals were disrupted. This would endanger
the surrounding community, environment and systems. If outside
resources had to be called in to help administer recovery, this could
potentially be acknowledged as a high-risk incident.
A “Medium” risk incident might be a hazardous material incident if
chemicals were spilled, exploded or stolen within a close proximity of a
vulnerable population and/or environment, but the local fire and police
were able to contain the damage quickly, efficiently and without
outside jurisdictional assistance.
A “Low” risk rating would be associated to a chemical spill that was
reported at a facility that exists in the periphery of Branch County and
local emergency personnel were able to contain and clean-up the
hazardous material without incident.
V.
Capabilities
Fire Departments are trained to Hazardous Material Awareness or
Operations Levels and have primary responsibilities for an incident. All
Fire Department personnel are well trained and capable of managing
foreseeable incidents. If an incident is beyond the capabilities of the
responding Fire Department the Michigan State Police Emergency
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Management Division would be contact for support serviced from the
Regional Hazardous Materials Rapid Response Team.
Heat Waves
I.

Hazard Profile

“North American summers are hot. Most summers see heat waves in
one section or another of the United States. East of the Rockies,
summers tend to combine both high temperatures and high humidity,
although some of the worst have been catastrophically dry. Heat kills
by taxing the human body beyond its abilities. In a normal year, about
175 American succumb to the demand of summer heat. Among the
large continental family of natural hazards, only the cold of winter –
not lightening, hurricanes, tornadoes, floods or earthquakes – take a
greater toll. In the 40-year period from 1936 through 1975, nearly
20,000 people were killed in the United States by the effects of heat
and solar radiation. In the disastrous heat wave of 1980, more than
1,250 people died.”
The number quoted in the previous paragraph represent deaths from
the direct effects of a heat wave. The indirect or secondary effects
include mortality and illness in people with existing health conditions,
to the very young, and to the aged.
Source: http://weather.noaa.gov/weather/hwave.html
Extreme summer heat is characterized by a combination of very high
temperatures and humid conditions. When persisting over a long
period of time, this phenomenon is commonly called a heat wave. The
major threats of extreme summer heat are heat exhaustion and
heatstroke. Heat exhaustion is a less severe condition than heatstroke,
but it causes problems involving dizziness, weakness and fatigue.
Heat exhaustion is often the result of fluid imbalance due to increased
perspiration in response to the intense heat. Treatment generally
consists of restoring fluids and staying indoors in a cooler environment
until the body returns to normal. If heat exhaustion is not addressed
and treated, it can advance to heatstroke, so medical attention should
be sought immediately.
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Heatstroke symptoms include a high body temperature, dry skin,
inadequate perspiration, paleness or reddening, confusion or
irritability, and seizures. The victim may become delirious,
unconscious, or even comatose. Cooling is essential to preventing
permanent neurological damage or death. Other, less serious risks
associated with extreme summer heat are often exercise-related and
include heat cramps (an imbalance of fluids that occurs when people
unaccustomed to heat exercise outdoors) and heat syncope (a loss of
consciousness by persons not acclimated to hot weather). Periods of
hot weather also entail risks of dehydration, even for those who are
not engaged in demanding physical activities.
A useful set of general principles to recognize is that evaporation is a
cooling mechanism for our bodies. Evaporation of moisture (i.e.
perspiration) doesn’t occur as rapidly when the surrounding air already
has a relatively high moisture content (humidity). Thus, humidity
inhibits evaporation and produces a feeling of greater heat, while
winds assist the evaporation of perspiration from skin and thus tend to
produce a feeling of greater coolness. A period of extreme heat is
more debilitating when the air humidity is high, and a period of
extreme cold is similarly more dangerous when coupled with strong
winds. For these reasons, temperature alone is usually only a limited
indicator of the weather’s likely threat to human health, and additional
factors should also be considered. The additional factors of humidity
and wind speed have provided the basis for two additional means of
describing the extent of extreme temperatures’ impact—the Heat
Index (HI) and the Wind Chill Temperature Index (WCT).
Air conditioning is probably the most effective measure for mitigating
the effects of extreme summer heat on people. Unfortunately, many
of those most vulnerable to this hazard do not live or work in airconditioned environments. The use of fans to move air may help some
persons feel more comfortable, but when the temperature reaches the
high 90s, fans will not prevent heat-related illness. Bathing with cool
water is more effective, but moving to a cooler environment (a
basement or air-conditioned location) is most effective—even if only
for a few hours per day.
To mitigate the extreme heat of summer, communities within Branch
County should have a contingency plan in place to protect those
people who are most vulnerable to the heat. These contingency plans
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should include: setting up “cooling stations” where people can go to
get out of the heat; a hierarchy of closings for industries, businesses,
and schools during shutdown periods; and a means of explaining the
dangers of heat conditions, such as pamphlets and local broadcast and
print media. Monitoring of dangerous conditions can also be done
through the National Weather Service website. A risk assessment
should calculate the likelihood of such incidents and the number of
days of extreme temperatures likely to be experienced in the
community each year. It should also take account of past losses and
harm caused by such events, and determine who or what is still
vulnerable to such conditions today.
A.

Location

Because of its geographic location in relation to the Great Lakes,
Branch County is somewhat less susceptible to prolonged periods of
extreme hot temperatures than are many other locations. However,
the Upper Midwest, in which Branch County is located, is definitely
vulnerable to extreme temperature events. As a result, Branch County
communities must always be prepared to respond to heat events in an
organized, coordinated and expedient manner. Approximately once or
twice per decade, extreme temperature waves tend to cause human
and infrastructure impacts across the county (including power
failures). Their frequency may be increasing, due to climate change.
B.

Severity

Historically, extremely high temperature periods in Branch County
have been of short duration. Heat advisories will tend to be announced
when the heat index is calculated to exceed 105 degrees in an area for
a period of at least 3 hours in duration. It should be noted, however,
that the temperature inside of vehicles without air conditioning can be
dozens of degrees hotter than the outdoor temperature—an outdoor
temperature might be “only” 100 degrees Fahrenheit, but people may
then get into a car that exceeds 130 degrees. Extreme summer heat
is also hazardous to livestock and agricultural crops, and it can cause
water shortages, exacerbate fire hazards, and prompt excessive
demands for energy.
Roads, bridges, railroad tracks and other
infrastructure are susceptible to damage from extreme heat. Scorching
weather also puts a strain on the energy demands for an area, as the
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use of air conditioning increases greatly.
Possible shutdowns of
schools, colleges, and industries can occur during these times.
C.

Probability

There are no known heat waves to have occurred in the Branch County
area. There is a low probability of a heat wave of any magnitude
affecting Branch County.
D.

Warning

The National Weather Service issues alerts, advisories and warnings of
severe heat conditions. NWS bases its determination of whether to
issue and advisory or a warning on the Heat Index (HI). Some regions
and municipalities are more sensitive than others. As a result, NWS
has set different thresholds of extreme heat for different places. NWS
uses a common guideline of maximum daytime HI that is expected to
equal or exceed 105 degrees Fahrenheit and an expected nighttime
minimum HI of 80 degrees Fahrenheit or above for two or more
consecutive days for the issuance of excessive heat alerts. NWS issues
the HI forecasts for zones and cities in special public information
statements.
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Heat Index Table
Heat Index Table
Relative Humidity (%)
Temp oF
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With Prolonged
Exposure and/or
Physical Activity:

Extreme Danger: Heat Stroke or
Sunstroke likely

Danger: Sunstroke, muscle
cramps, and/or heat exhaustion
likely

Extreme Caution: Sunstroke,
muscle cramps, and/or heat
exhaustion possible

Caution: Fatigue possible

HI = -42.379 + 2.04901523T + 10.14333127R - 0.22475541TR - 6.83783x10-3T2 5.481717x10-2R2 + 1.22874x10-3T2R + 8.5282x10-4TR2 - 1.99x10-6T2R2
Where:
T = ambient dry bulb temperature
R = relative humidity

II.

Vulnerability

A.

Natural

The natural environment will be dried out by heat causing vulnerability
to diseases and fire. Additionally, heat waves can cause an increase in
water temperature. This in turn can be detrimental to fish habitat.
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B.

Manmade

It is not uncommon for residents of Branch County not to have air
conditioning in their residences, potentially leaving many people
exposed to inhospitable environments. The most vulnerable are the
elderly, small children, chronic invalids, those on certain medications
or drugs and persons with weight and alcohol problems.
C.

Systems

During heat waves, the emergency medical and dispatch systems will
work hard. It is likely they will incur resource shortfalls.
III. Past Events
Significant Heat Waves Affecting Branch County
Following are brief synopses of some of the more significant heat
waves that have affected Branch County in recent decades:
June and July 1934 - Lower Michigan and Branch County
The beginning of the month of June during one of the Dust Bowl summers
was very hot for Branch County. The following month was also very hot for
the County. There was a string of five out of six days at or above 100
degrees for much of Lower Michigan.
July 1936 - Statewide
During the second week of July 1936, a terrible heat wave struck Branch
County, and all of Michigan, with temperatures exceeding 100 degrees for
multiple days. The temperature peaked at 112 degrees in Mio (located in
Oscoda County), setting a state record that still stands today. The extreme
heat was an “equal opportunity” killer, causing healthy adults to succumb to
the heat at work or in the streets. Also, because most people relied on
iceboxes to keep their food fresh, many heat-related deaths and illnesses
occurred when the ice melted, causing the food to spoil. Statewide, 570
people died from heat-related causes and nationally, the heat wave caused
5,000 deaths.
August-September 1953 - Michigan
This summer included eleven days in a row with temperatures of 90 degrees
or higher in Southern Michigan, nine of which were 95 degrees or hotter, and
also including two days that each hit 100 degrees.
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July 1964 - Michigan
A heat wave lasted for twelve days, with temperatures all exceeding 90
degrees in Southern Michigan. The highest such temperature was 95
degrees.
Summer 1988 - Statewide
The 1988 drought/heat wave in the Central and Eastern U.S. also greatly
impacted Branch County. Nationwide, the drought caused an estimated $40
billion in damages from agricultural losses, disruption of river transportation,
water supply shortages, wildfires, and related economic impacts. The heat
wave that accompanied the drought conditions was particularly long in
Michigan – 39 days with 90 degree or better heat – eclipsing the previous
record of 36 days recorded in the “dust bowl” days of 1934. During that 39day stretch, the temperature in Southeast Michigan topped the 100 degree
mark on 5 occasions, including a peak of 104 degrees on June 25.
Nationwide, the 1988 drought/heat wave caused an estimated 5,000 to
10,000 deaths. (Again, the range of estimates is due largely to varying
interpretations of “heat-related” death.)
July 1995 - Statewide
During the period from July 11-27, 1995, the Central United States and many
East Coast cities experienced a devastating heat wave (including Branch
County). According to the National Oceanic and Atmospheric Administration,
that heat wave caused 1,021 deaths - 465 of those occurring in the Chicago
metropolitan area alone. Many of the deaths were low-income elderly
persons living in residential units not equipped with air conditioning. In
addition to this tremendous human toll, the intense heat also caused the loss
of tens of millions of cattle and poultry throughout the Midwest. This was the
hottest summer on record for Southeast Michigan, in terms of having the
highest average temperature in Detroit (74.5 degrees). The average August
temperature was even higher, at 77.1 degrees, which also set a new record.
July 1999 - Midwest and Branch County
The July 1999 heat wave that struck the Midwest (including Branch County)
and East Coast resulted in an estimated 256 heat-related deaths in 20 states.
Most of the deaths occurred in urban areas in the Midwest, where
temperatures soared above 90 degrees for much of the month and humidity
levels were oppressively high. Numerous persons with heat-related problems
(ranging from dehydration to heat stroke) were treated at hospitals.
June-August 2001 - Midwest, Central Plains, and Branch County
Extreme heat and humidity in the Midwest (including Branch County) and
Central Plains during parts of June, July and August sent heat stress index
readings soaring well above 100 degrees Fahrenheit on many days.
Communities across the region were forced to open “cooling centers” and
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take other steps in an attempt to avoid heat-related deaths among
vulnerable segments of the population. Despite those efforts, heat-related
deaths occurred in many areas – and unfortunately Michigan was no
exception. (Note: the deaths prompted a bill within the Michigan Legislature
to require all nursing homes in Michigan to have air conditioning in resident
rooms and common areas.)
Summer, 2006 - Lower Michigan and Branch County
The National Climatic Data Center reports that “injuries” occurred as a result
of heat in Lower Michigan, although most of the latter were mild cases
involving dehydration and some heat exhaustion.
A 5 day period of
temperatures at or above 90 degrees started on July 29 for Branch County.
The heat index averaged between 105 and 110 degrees, and various
temperature records were tied.
July 6, 2012 - Lower Michigan and Branch County
July was one of the hottest months on record for Lower Michigan, including
Branch County. On July 6th Grand Rapids recorded a temperature of 104
degrees. Lansing set their all-time high record of 103 degrees. The heat and
drought also caused losses to local agriculture.

IV.

Risk Rating

Branch County has a medium-low risk for the occurrence of a heat
wave of any length or severity.
Wind Chill/ Severe Cold
I.

Hazard Profile

The “Wind Chill” Index is a calculation of how cold it feels outside when
the effects of temperatures and wind speed are combined. The
National Weather Service issues Wind Chill Advisories when they reach
-20 degrees Fahrenheit and Wind Chill Warnings when they drop to 35 degrees Fahrenheit or lower. Exposure to cold, biting air for long
periods of time is dangerous
Source: http://www.crh.noaa.gov/arx/wwaw.php
Extreme winter cold periods can, like heat waves, result in a significant
number of temperature-related deaths.
Each year in the United
States, approximately 700 persons die as a result of severe cold
temperature-related causes. This is substantially higher than the
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average of 175 heat-related deaths each year. It should be noted that
a significant number of cold-related deaths are not the direct result of
“freezing” conditions. Rather, many deaths are the result of illnesses
and diseases that are negatively impacted by severe cold weather,
such as stroke, heart disease and pneumonia. It could convincingly be
argued that, were it not for the extreme cold temperatures, death
would not have occurred at the time that it did due to the illness or
disease alone.
Hypothermia (the unintentional lowering of core body temperature),
and frostbite (damage from tissue being frozen) are probably the two
conditions most closely associated with cold temperature-related injury
and death. Hypothermia is usually the result of over-exposure to the
cold, and is generally thought to be clinically significant when core
body temperature reaches 95 degrees or less. As body temperature
drops, the victim may slip in and out of consciousness, and appear
disoriented. Treatment normally involves warming the victim but
frostbitten areas should not be rubbed. Although frostbite damage
itself rarely results in death, in extreme cases it can result in the
amputation of the affected body tissue.
Periods of extreme cold are risky for those in both rural and in urban
areas. Frostbite and hypothermia is common in rural areas where
people are trapped outdoors and do not adjust properly to the
temperatures. Even indoors, hypothermia is a concern for individuals
living in inadequately heated apartments or rooms. Loss of life can
occur with either of these situations.
Damage to buildings and
pipelines can also occur in bitter cold conditions, resulting in expensive
repairs and potential days of business and school shutdowns.
To mitigate the effects of the unfavorable cold temperatures,
communities within Branch County should make sure that housing
codes are appropriate and that adequate furnaces are in place in
apartment dwellings.
Inspections of vulnerable and outdated
infrastructure should be made in the fall season, before winter sets in.
In addition, proper insulation of piped areas can prevent water main
breaks.
Hypothermia usually occurs in one of two sets of circumstances. One
situation involves hypothermia associated with prolonged exposure to
cold while participating in outdoor sports such as skiing, hiking or
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camping. Most victims of this form of hypothermia tend to be young,
generally healthy individuals who may lack experience in dealing with
extreme cold temperatures.
The second situation involves a
particularly vulnerable person who is subjected to only a moderate,
indoor cold stress. A common example would be that of an elderly
person living in an inadequately heated home. In such circumstances,
hypothermia may not occur until days or perhaps weeks after the cold
stress begins. Isolated rural locations may involve difficulties in
reaching a heated space, or a designated warming shelter. Deaths
due to extreme winter cold are often not associated with a particular
weather event.
The special vulnerability of elderly persons to hypothermia has become
apparent. Over half of the hundreds who die each year due to cold
exposure are 60 years of age or older, even though this age group
only represents about 20% of the country’s population.
This
remarkable statistic may be due, in part, to an impaired perception of
cold as well as the voluntarily setting of thermostats to relatively low
temperatures. In addition, high energy costs and the relative poverty
among some elderly people may discourage their setting thermostats
high enough to maintain adequate warmth.
A.

Location

The climate of Branch County, like the rest of the Midwest, is typically
temperate and comfortable. Although Wind Chill and Severe Cold can
potentially occur in Branch County, they are unusual occurrences for
the prevailing climate and residential settings.

B.

Severity

Historically, extremely low temperature periods in Branch County have
been of short duration.
C.

Probability

Branch County has had several occurrences of Wind Chill/Severe Cold
during the winter months. These occurrences are usually short in
duration. It is known that every winter season, the Branch County
area is exposed to prolonged periods of below-freezing temperatures

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

96

that may cause frostbite, hypothermia, and other health effects.
Branch County temperatures even go below 0 degrees F several times
per year (on average). Frozen pipes, broken pipes, and other freeze
damages are counted among the physical impacts of this hazard.
D.

Warning

In late 2001 the National Weather Service started using a new wind
chill index. This new index was designed to calculate a more accurate
reading of how to cold air feels on human skin. This index was based
on wind speeds at human face level, an updated heat transfer theory
which factors in heat loss from the body to its surrounding during cold
windy days, and a consistent standard for skin tissue resistance. The
main goal of the change was to use modern science in revising the
index so that more accurately represents the impact on humans.
The National Weather Service issues Wind Chill Advisories when they
reach -20 degrees Fahrenheit and Wind Chill Warnings when they drop
to -35 degrees Fahrenheit or lower. Exposure to cold, biting air for
long periods of time is dangerous.
In the wind chill chart, extremely low apparent temperatures can also
be associated with an amount of exposure time that it takes to cause
frostbite. Cells of the table that have darker shadings denote wind
chill temperatures that can produce frostbite in 10 minutes or less.
Cells with lighter shadings are associated with frostbite times of 30
minutes or less. Unshaded cells in the table should require longer
exposure times to cause frostbite. Again, the chart displays only two
factors that contribute heavily to risk, but risk can be increased for an
individual in particular circumstances. For example, people should be
aware that the drier air also allows a more rapid drop in temperature
than is the case with warm summer air. As a cold front moves in, or
as daytime high temperatures for the day change to nighttime low
temperatures, the corresponding drop in temperature can be much
greater when the humidity is low. Persons who are outdoors can
rapidly find themselves in danger of hypothermia.
Source: https://www.weather.gov/safety/cold-wind-chill-chart

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

97

II.

Vulnerability

A.

Natural

The natural environment generally adapts well to severe cold and wind
chill effects. Agriculture generally take extra precautions during these
periods by providing shelter, extra food and fresh water.
B.

Manmade

Most residences and businesses in Branch County have heating
sources built in to provide warmth and comfort during severe cold and
wind chill effects. Most citizens would be exposed to the dangers or
severe cold and wind chill effects during outdoor activities. The most
vulnerable are the elderly, small children, chronic invalids, those on
certain medications or drugs and persons with weight and alcohol
problems.
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C.

Systems

During Severe Cold and Wind Chill Events, the emergency medical and
dispatch systems will work hard. It is likely they will incur resource
shortfalls.
III. Past Events
Significant Episodes of Extreme Cold Temperatures Affecting Branch
County
Following are brief synopses of some of the more significant cold
waves that have affected Branch County in recent decades:
January 1893 - Lower Michigan and Branch County
The month of January was one of the coldest months on record for Branch
County with several days below zero. In Lansing, 15 of the first 19 days of
the year were below zero, with the coldest day being 16 degrees below zero
January 14th.
February 1895 - Lower Michigan and Branch County
The first week of February resulted in Lower Michigan being in a week long
period of arctic air, including Branch County. High temperatures struggled
through the single numbers while morning lows fell well below zero. Lansing
fell to 14 degree below zero on February 6th, 20 below on the 5th, and 24
below on the 4th. Grand Rapids reached 16 degrees below zero on February
5th.
February 10 to 13, 1899 - Statewide
Record low temperatures occurred multiple days in a row in mid-February
around various locations near and/or in Branch County. Grand Rapids noted
four days in a row that set all-time records: -21, -21, -23, and -24 degrees.
Similarly, Hastings (of Barry County) also set records for three days in a row:
the former with -26, -31, and -24. This is considered the greatest recorded
arctic cold outbreak in United States history!
January, and March 1912 - Lower Michigan and Branch County
Arctic air dominated Lower Michigan, including in Branch County during the
coldest January on record. Sub-zero cold in early March lasted for five days
during one of the coldest months of March on record in Lower Michigan. A
few weeks later, April 15, happened to be the date when the Titanic sank
after hitting an iceberg in the North Atlantic.
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February 1 to 5, 1918 - Statewide
The first week of February was the coldest of one of the most severe winters
in history across the central and eastern United States, including Branch
County.
January 30, 1951 - Statewide
A huge arctic high pressure center moved south from Canada all the way to
the Gulf of Mexico that even brought snow to Florida. Temperatures also set
record lows throughout Lower Michigan. Grand Rapids set their all-time
record January low of 22 degrees below zero.
December 1976 - Lower Michigan and Branch County
December began one of the coldest winters of the 20th century for Lower
Michigan, including Branch County. On December 2nd Grand Rapids reached
11 degrees below zero. On December 30th Lansing reached 17 degrees below
zero.
January 1981 - Lower Michigan and Branch County
The first half of January was very cold across Lower Michigan, including
Branch County. In Lansing, eight of the first twelve days of the month fell
below zero (including a January 4th low of 29 degrees below zero). This is the
all-time coldest temperature time period of the 20th century in Lansing. In
Grand Rapids, temperatures also fell below 20 degrees below zero.
December 19, 1983 - Lower Michigan and Branch County
The middle of December saw a historic cold wave throughout much of North
America, including Branch County. Grand Rapids set an all-time December
record low of 18 degrees below zero.
January 14 to 21, 1994 - Lower Michigan and Branch County
Extreme cold temperatures in Lower Michigan, including Branch County
occurred for a week in January. January 19th was the coldest day in Grand
Rapids when the all-time record low was tied for the month at 22 degrees
below zero.
December 21 to 29, 2000 - Lower Michigan and Branch County
December 2000 was the worst December on record for much of southern
Lower Michigan, including Branch County in terms of the combination of
heavy snow and brutal cold. In late December after heavy snow had ended,
extreme cold temperatures invaded Lower Michigan. Temperatures never got
out of single digits on the 22nd, with Detroit seeing a high of only 4 degrees,
after a morning low of -3. The arctic weather would take a toll on pipes.
Several buildings on the University of Michigan campus in Ann Arbor had pipe
ruptures, including the School of Dentistry and Wolverine Tower. The cold
also hampered shipping interests. Ice formation was extremely rapid on the
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Great Lakes and the connecting waterways. Several freighters got stuck in
ice on both the Detroit River and Lake St Clair, blocking the shipping channel
and bringing dozens of ships to a halt. Icebreaker assistance was needed to
free the freighters. Ferry service on the St Clair River between Michigan and
Canada was also interrupted due to ice jams. The end result was the 4th
coldest December of all time in Detroit, and this was the coldest December of
the 20th century in Lansing, including a Christmas record low of 17 degrees
below zero.
January 2003 - Lower Peninsula and Branch County
Temperatures averaged well below normal across the Great Lakes region for
much of January, including Branch County. For a three week period, the
temperature never rose above freezing. Temperatures fell below zero for
several nights during this period. Frozen pipes and water main breaks
occurred in many areas of Detroit and its suburbs. Several area schools had
to cancel classes due to frozen pipes. Many homeless shelters were filled to
capacity and area hospitals reported dozens of cases of frostbite. Three
deaths were also attributed to this cold spell.
February 3 to 6, 2007 - Southern Michigan and Branch County
The worst cold wave event since the 1990s struck the region on February 3
and did not let up until February 6. Wind Chill Temperatures ranged from -15
to -25 throughout almost the entire event, causing nearly every school
district to cancel classes for one to two days. Hospitals reported numerous
cold-related illnesses and frostbite cases. Area homeless shelters were filled
to capacity. One death was attributed to the bad weather. Frozen pipes and
water main breaks occurred throughout the area, and flooding occurred in
cases where these involved sprinkler system pipes. Total damages were
estimated at $425,000. According to AAA, there were more than 20,000
vehicle service calls from Michigan due to the cold weather—more than had
been seen for nearly 10 years.
January 14-18, 2009 - Lower Michigan and Branch County
An arctic air mass became firmly established over the Great Lakes region on
January 14th and persisted through the 18th, producing the winter season’s
coldest temperatures, including in Branch County. Temperatures fell below
zero all four days, with wind chill values in the 5 to 30 below range during
the majority of the time. Detroit's low temperatures for January 14-18th
were as follows: -3, -3, -15, -11.
Early 2014 - Statewide
Several times during the 2013-2014 winter season, very low temperatures
were felt across the state, for periods of time that placed many persons at
risk. This sometimes coincided with ice storms, power failures, propane
shortages, and transportation blockages which caused the effects of the
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extreme cold temperatures to be more pronounced. The media made the
term “polar vortex” popular during these extreme temperature events. More
information about these events will be available in a future edition of this
plan, since they are still ongoing at the time of writing.
February 7, 2019 – Branch County
Extreme cold hit Branch County, so much so that a Warming Center was
opened. Temperature were sub-zero and

IV.

Risk Rating

Branch County has a medium risk for the occurrence of a Severe Cold
and/or Wind Chill Event of any length or severity.
Terrorism
I.

Hazard Profile

Terrorism is defined as activities that involve violent or life-threatening
acts that are a violation of the criminal laws of the United States or of
any State and appear to be intended (i) to intimidate or coerce a
civilian population; (ii) to influence the policy of a government by
intimidation or coercion; or (iii) to affect the conduct of a government
by mass destruction, assassination, or kidnapping.
Terrorism is the use of violence by individuals or groups to achieve
political goals by creating fear. The political motives of terrorism
distinguish it from ordinary crime. Terrorism is carried out for a cause;
not for financial gain, personal revenge, or a desire for fame.
Terrorism is a long-established strategy that is practiced by many
groups in many nations. The United States is threatened not only by
international terrorists such as Al Qaeda, but also by home-grown
domestic terrorist groups including racist, ecological, anti-abortion,
and anti-government terrorists.
A wide range of techniques can be used by terrorists, including
bombings, shootings, arson, and hijacking. Regardless of the specific
tactics used, terrorists seek the greatest possible media exposure. The
goal of terrorists is to frighten as many people as possible, not
necessarily to cause the greatest damage possible. Media coverage
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allows terrorists to affect a much larger population than those who are
directly attacked.
Non-terrorist criminal activity may resemble terrorism, but lacks a
political objective. Emergency management is typically not concerned
with routine, individual crimes, but does need to prepare for crimes
that impact large portions of the population. Such attacks may require
resources not available to local law enforcement agencies. Crimes of
this sort include mass shootings, random sniper attacks, sabotage of
infrastructure, and cyber-attacks. The types of criminal attacks
considered in this section are those that resemble terrorism or that
may cause widespread immediate disruption to society.
Terrorists intend to use fear as a weapon to achieve their goals. This
approach allows a small, weak group to potentially influence the
actions of an entire nation or government. Terrorists lack the power to
achieve their ultimate aims through the direct use of force, but by
staging relatively small attacks in a spectacular fashion, they hope to
have a major political impact. Their goals are effectively summarized
by the proverb “Kill one, frighten 10,000.” Terrorism can be an
effective strategy for a weak group to use when fighting a strong
opponent.
Terrorism has been used for thousands of years, but modern terrorism
developed in the 19th Century. The United States has suffered from
terrorist attacks for more than a century: U.S. President William
McKinley was assassinated by an anarchist terrorist in 1901, the Los
Angeles Times building was destroyed in 1910, and Wall Street was
bombed in 1920. Racial and religiously-motivated terrorism continued
throughout the 20th century. A new wave of terrorism was instigated
in the 1960s by left-wing radicals. This was followed by right-wing
extremist terrorism in the 1980s and 1990s. All of these attacks were
conducted by American domestic terrorists against other Americans.
The United States has also been the target of terrorists from other
countries. Conflict in the Middle East led to many attacks on American
targets overseas, primarily by Palestinian nationalist terrorists, as well
as groups supported by Libya and Iran. Hijackings, kidnappings, and
bombings of Americans occurred throughout the 1970s and 1980s, and
into the 1990s. By the mid-Nineties the danger had shifted toward
attacks by violent Islamic extremist groups such as al-Qaeda. Al-
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Qaeda successfully moved their terrorist campaign inside of the United
States homeland with the World Trade Center bombing in 1993 and
the devastating 9/11 attacks in 2001.
Types of Terrorists
Terrorists fall into five major categories, based upon the political cause
that motivates their actions. These categories are: nationalist,
religious extremists, left wing terrorists, right wing terrorists, and
single-issue terrorists.
Nationalist terrorists act in support of a cultural or ethnic group.
Typically they are fighting on behalf of national populations that wish
to have an independent government, but are currently ruled by
another country. Nationalist terrorists tend to direct their attacks
against the “occupying power” that they wish to drive away, but may
also attack other nations that support their enemies. Nationalist
terrorists claim to speak for their entire national group, but usually
only represent a small minority of extremists. Examples of nationalist
terror groups include the Provisional Irish Republican Army (Northern
Ireland), the Popular Front for the Liberation of Palestine (Palestine),
and the Armed Forces of National Liberation (Puerto Rico).
Religious extremist terrorists are violent adherents of a specific
religion. They may be violent extremists within a large, generally
peaceful faith such as Islam or Christianity, or members of a small
“cult” religion in which the entire group is extremist. These terrorists
tend to be especially committed because they believe their violent
actions are supported by their deity and because they may expect to
be rewarded after death. Religious terrorists see themselves as
fighting in a battle of ultimate good against pure evil, in which any
action is justified. Examples of religious extremist terrorists include al
Qaeda (International), Hezbollah (Lebanon), and the Aum Shinrikyo
cult (Japan).
Left wing terrorists attempt to force society to change to match
their goals and values. They tend to target the government, powerful
institutions, and symbols of authority.
Socialist and Communist
terrorists of this type were a threat in the late 1960s and 1970s, but
have weakened in recent decades. Examples of left-wing terrorist
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groups include the Weathermen (United States), the Red Army Faction
(Western Europe), and Shining Path (Peru).
Right wing terrorists see themselves as fighting for traditional
values against an invading group and/or against a tyrannical
government. In the United States these terrorists are associated with
anti-immigration, white supremacy, anti-government, and Christian
Identity movements. Only the most extreme elements of these
movements have become terrorists, but they have carried out a
substantial portion of the recent attacks in the United States. Right
wing groups tend to target members of hated ethnic or religious
minorities, or government employees. In recent years, right wing
terrorists have usually operated as violent individuals termed “lone
wolves” and not in organized groups. Examples of right wing terrorist
groups in the United States include “The Covenant, The Sword, and
the Arm of the Lord” and “The Order.” Examples of right-wing “lone
wolf” terrorists include Timothy McVeigh (of the 1995 Oklahoma City
bombing) and James von Brunn (of the 2009 National Holocaust
Museum shooting in Washington, D.C.).
Single-issue terrorists are not committed to an all-encompassing
belief system, but rather are intensely concerned with one particular
cause. Frequently these issues are of interest to many members of
society, but only small numbers of individuals convert this interest into
terrorist action. Common causes for single issue terrorists in the
United States include animal-rights, environmentalism, and opposition
to abortion. These terrorists carry out the majority of terrorist attacks
within the United States, but tend to target property or individuals
rather than attempting to cause massive casualties. Examples of
American single issue terrorist groups include the Animal Liberation
Front and the Earth Liberation Front, but many single issue terrorists
operate as independent lone wolves or in small informal groups.
Terrorists and terrorist groups tend to fall into one of these five
categories, but there are examples of terrorists who fit more than one
of these categories. For example, nationalist terror groups have often
promoted radical left-wing political views while religious extremist
terrorists frequently have extreme right-wing views.
The most effective terrorists tend to operate in groups of like-minded
individuals. Such groups range from a few committed amateurs to
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sophisticated international paramilitary organizations. Even in the
larger organizations, terrorist groups are structured into small “cells”
with a handful of members each. This structure, combined with the
intense personal commitment of many terrorists, makes these groups
difficult to discover, infiltrate, and disrupt.
Non-Terrorist Criminals
Terrorism is a crime, but not all criminals are terrorists. Most crimes
impact only a small number of victims and are appropriately handled
by local law enforcement. Rarely, a criminal event will impact a large
number of people. Examples include mass-shootings at schools or
workplaces, infrastructure sabotage, and cyber-attacks. Such major
criminal events may resemble terrorist attacks, but there are
important differences between terrorists and other criminals.
The principal difference between terrorism and other types of crime is
motivation. Terrorists are motivated by a political cause, not by
personal gain. Terrorism is not only defined by what an attacker does,
but why he or she does it. This is an important distinction because it
explains other characteristic differences between terrorism and nonterrorist crimes.
Non-terrorist criminals may be driven by a wide variety of purposes.
These motivations are highly idiosyncratic and difficult to categorize or
predict. Most criminals avoid major crimes with widespread impact
because the chance of monetary gain is low and the risk of
punishment is high. Occasionally a criminal will be willing to take that
risk. Major criminal events have been conducted for reasons of
personal revenge, monetary gain, desire for fame, and due to mental
illness.
There are other important differences between terrorists and criminals,
although these are generalizations that do not hold true in all cases.
Terrorists tend to prioritize their mission over their personal safety and
will often risk capture or death to achieve their goals. Criminals usually
seek freedom to enjoy the rewards of their crimes and so plan to
escape undetected after their attacks. American criminals, especially
those who conduct large-scale attacks, tend to operate as individuals or
small groups. The most effective terrorists belong to organizations or
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networks that coordinate multiple members and share extensive
resources.
Criminal and Terrorist Weapons and Techniques
There are a wide variety of harmful weapons and tactics available to
terrorists and criminals. The specific effects of a terrorist or criminal
attack, as well as the emergency response required, are determined
largely by the tools used.
Explosives are by far the most common terrorist tool and have also
been used by particularly violent criminals. Bombs have many
advantages for an attacker, including flexibility, availability, and ease
of use. Explosives can be delivered in many ways, including massive
car bombs, hidden suicide vests, assassination devices, and letter
bombs sent through the mail. Bombs are effective at both destroying
property and harming people. Explosive attacks also produce dramatic
images of destruction guaranteed to receive the media coverage that
terrorists seek out.
A wide variety of explosive materials are available. Military explosives
are the most powerful, but are difficult for most terrorists and
criminals to get.
Commercial explosives are widely available for
legitimate use by mines, farms, and businesses. With over 2.5 million
tons used each year in the United States, commercial explosives are
powerful and easy to acquire. Alternatively, terrorists and criminals
may choose to make their own explosives. Effective bombs can be
built from commonly available materials such as farm fertilizer, diesel
fuel, and hydrogen peroxide.
Explosives are also relatively easy to use. This allows even untrained
bombers to launch damaging attacks. Common terrorist tactics include
anti-personnel bombs, packed with metal objects to increase injuries,
and suicide bombs that can be set off at the most harmful possible
time and place. For non-suicidal attackers, bombs can be left in place
to explode long after the bomber has made an escape. One common
explosives technique of particular importance to emergency
responders is the secondary device. This tactic uses a pair of bombs,
the first of which draws rescuers and bystanders to the scene and a
second, hidden bomb is targeted to then kill these emergency
responders.
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Explosive attacks can be countered by careful law enforcement work to
identify and disrupt possible attacks before they occur. Alert and
properly educated citizens can provide important assistance by
observing and reporting signs of a possible attack, such as an
unwarranted purchase of explosive materials, or the presence of a
suspicious package in a public place. Some high-risk areas such as
airports can be equipped with explosives screening devices.
Particularly high-risk facilities, such as government buildings, may be
physically hardened to limit the damage from attack by explosives. If a
bomb or potential bomb is detected, specially trained law enforcement
bomb squads should be contacted to dispose of it.
Incendiaries are similar to explosives and share many
characteristics. Incendiaries are used to start fires rather than to
destroy through explosion. Generally they are targeted at structures
and property rather than directly against people. This makes
incendiaries appealing to groups such as animal rights terrorists that
seek to minimize casualties. The devices can be as simple as a can of
gasoline ignited on a porch, or as sophisticated as a military thermite
bomb. The use of fuel-laden jetliners as suicide missiles in the 9/11
attacks can be considered a massive application of improvised
incendiary devices.
Countermeasures against incendiary attack are very similar to those
against explosive attacks. Effective law enforcement, good intelligence
on potential attackers, surveillance of critical sites, and hardening of
particularly vulnerable targets can all be helpful. Note that the
construction of simple incendiary devices can be very difficult to
prevent since there are no legal restrictions on incendiary materials
such as gasoline and matches. Prompt fire detection and effective
firefighting can limit the damage once an attack occurs.
Shooting attacks are a popular tactic for both terrorists and
criminals. Firearms can be used to target a specific individual or to
attack many people in a crowded place. Small arms such as pistols,
rifles, and shotguns are easily available in the United States, including
semi-automatic weapons with large capacity magazines. Shootings at
schools and workplaces are among the most common types of major
criminal attack.
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An important drawback to the use of firearms, particularly in a mass
shooting, is that the attacker is not likely to escape. Therefore
shootings are usually carried out by suicide attackers, those expecting
to be arrested, or criminals who are acting impulsively and without
thought to consequences.
Countermeasures against shooting attacks are difficult, since attackers
usually choose unprotected public areas. Protection against attacks
has to be balanced against the public’s need to use their schools,
shopping malls, government buildings, and workplaces. Appropriate
security measures and effective lock-down training can limit casualties
in high-risk buildings such as schools. Rapid response by well-trained
law enforcement officers and emergency medical personnel is also
very important.
Chemical weapons attacks involve the use of poisonous materials,
usually toxic gases. This is a potentially dangerous type of weapon,
but is difficult to use effectively. Poison gas tends to disperse quickly
and unpredictably, which reduces casualties even when used on an
unsuspecting target. Chemical weapons attacks are very similar in
effect to the accidental release of hazardous materials.
As with explosives, there are many possible types of chemical
weapons. Military gases such as nerve gases can be deadly, but are
difficult to acquire or manufacture. Commercial gases such as chlorine
and hydrogen cyanide are produced in massive quantities and easier
to find, but they are less effective. One possible terrorist tactic is to
attack chemical storage facilities in order to harm the surrounding
communities. Chemical attacks have been rare in practice. Despite
their theoretical effectiveness, few terrorists or criminals have
attempted to use chemical weapons and most of their attacks have
failed.
Biological weapons use disease organisms to cause illness and
death. This type of attack is sometimes referred to as “germ warfare.”
Some biological weapon organisms, such as anthrax, will sicken
victims that come in contact with weapon materials, but the victims
cannot easily spread their disease to others. This type of attack
resembles the use of a chemical weapon. Other germ warfare
organisms, such as smallpox and plague, can pass from one victim to
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another, allowing an initially small attack to eventually infect a large
number of victims.
Biological weapons may be attractive to terrorists and criminals
because some varieties are relatively easy to produce. A widespread
disease outbreak could potentially sicken many people and cause
widespread panic. In addition, biological terrorism can be targeted
against crops or livestock if the attacker wishes to causes significant
economic damage instead of human casualties.
Biological weapons also possess drawbacks for potential attackers. The
effects are hard to control and a disease released against a terrorist’s
enemies might very well spread to infect the attacker’s friends and
allies. Another problem is that the most deadly germ warfare agents,
such as smallpox and breathable anthrax, are quite difficult to
manufacture. In addition, standard infectious disease control
techniques, such as patient isolation, antiseptics, hand washing, and
antibiotics, can be very effective countermeasures against biological
attacks, just as they are against natural disease outbreaks.
One major consideration for potential biological attacks is that germ
warfare is often not recognized as an attack. Victims often do not show
symptoms for several days and unlike a bomb explosion or massshooting, biological attacks are often mistaken for naturally occurring
diseases. This may be an advantage for certain criminals who want
their attacks to go unrecognized, but may be a major drawback for a
terrorist who wants to use a biological attack to achieve political goals.
Radiological weapons, sometimes called Radiological Dispersal
Devices (RDDs) or “dirty bombs,” are weapons designed to spread
hazardous radiological materials. These devices do not create a
nuclear explosion. The most standard design for a radiological bomb
surrounds conventional explosives, such as dynamite or gunpowder,
with radioactive materials in the form of powder or scraps of metal.
Such a bomb would do the same damage as a normal (nonradiological) explosive and in addition would spread radioactive
materials around the area near the explosion.
No radiological weapon has even been used in an actual attack.
However, based on U.S. government tests of dirty bomb designs, the
health effects of this type of weapon would likely be quite limited. It is
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difficult to create enough contamination to make victims seriously ill
and even more difficult to cause deaths through radiation. It is likely
that more people would be killed by the normal explosives in a dirty
bomb than would be seriously hurt by the effects of radiation.
However, cleaning up an area once it has been contaminated by
radioactive materials would be extremely difficult and expensive. In
addition, radioactive threats tend to cause a great deal of fear in the
general public. This makes radiological weapons potentially very useful
for terrorists: they create little actual destruction, but considerable
terror and disruption.
Radiological weapons are considered a serious threat because the
components for a dirty bomb have legitimate civilian uses and can
easily be stolen by terrorists or criminals. Hospitals, food processing
plants, and research centers all possess radioactive materials that
would be of use in making a weapon. There is a proven black market
in radioactive materials, particularly involving sources stolen from
Eastern European countries. Plans for radiological weapons have been
discovered in the hands of several potential terrorists, including U.S.
domestic terrorists.
Nuclear weapons are potentially the deadliest terrorist tools. Unlike
the radiological “dirty bombs” described above, nuclear weapons
create very large explosions capable of creating widespread damage
and many casualties over a large area. The great destructive potential
of these devices make them very desirable for terrorist groups that
wish to cause massive and indiscriminate casualties. Fortunately,
nuclear weapons are difficult to build, especially because they require
the use of rare and carefully guarded materials. Although several
terrorist groups have actively sought to acquire nuclear weapons, no
terrorist organization is known to have succeeded in doing so.
The importance of the terrorist nuclear threat is not that such an
attack is likely, but that it is possible, and that the damage caused by
such an attack would be immense. Nuclear weapons cause damage by
releasing enormous amounts of heat, by creating powerful explosive
shock waves, by releasing damaging radiation, by disrupting electronic
devices, and in some cases, by creating radioactive dust, called fallout,
that drifts downwind from nuclear explosions. Nuclear weapons vary
greatly in their power and effects: the weapons most likely to be used
by terrorists are very dangerous, but are still far less powerful than the
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strategic nuclear weapons possessed by nations such as the United
States, Russia, and China.
Sabotage is the destruction of property or the disruption of operations
in an attempt to harm a business, government, or other entity.
Attackers who use sabotage are called saboteurs. Sabotage often
overlaps with, and can be difficult to distinguish from, other terrorist
or criminal tactics. For example, explosives can be used to destroy
vehicles or infrastructure, or chemical poisons can be used to
contaminate food and medicine. The principal identifying characteristic
of sabotage is that the attack is unusually not intended to harm large
numbers of people, but rather to cause economic harm or
embarrassment to the target. Where deaths or injuries do occur, they
are usually incidental, rather than the purpose of the attack. Past
sabotage tactics have included the toppling of electrical power pylons,
the burning of vehicles, destruction of railroads and bridges, and
contamination of food and medicine.
Many single-issue terrorists, including ecological extremists and antiabortion radicals, have used sabotage widely. These groups have
usually preferred to destroy property rather than to kill people. Most
other terrorists tend to avoid sabotage as they seek the media
coverage that results from numerous casualties. Sabotage by nonterrorist criminals is difficult to characterize, as it ranges from planned
campaigns by organized labor groups, to one-time extortion plots, to
attacks by mentally disturbed individuals.
Cyber-attack is a new category of terrorist and criminal threat.
Cyber-attacks involve the use of computers, electronic devices, and/or
the Internet to attack computer systems. Examples of some types of
cyber-attacks include computer viruses, which damage many infected
computers, denial-of-service attacks, which shut down a targeted
website, and hacking attacks, which damage sensitive information.
These attacks may be used as part of extortion schemes, to undermine
public confidence in the target's security, as a form of technological
vandalism, or as military sabotage.
Early cyber-attacks were primarily conducted by amateur computer
“hackers” operating individually or in small teams. More recently, well
organized groups of profit-driven professional cyber-attackers have
developed. These teams of cyber-saboteurs can operate globally,
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attacking targets anywhere in the world through the Internet. Their
customers include organized crime, national governments, and
possibly terrorist organizations. These professional cyber-attackers can
be very effective because they control large networks of “zombie”
computers called “botnets.” These are computers taken over without
their owners' knowledge and controlled remotely, often for criminal
purposes.
Another possible source of cyber-attacks are “hacktivists,” computer
criminals motivated by a political cause rather than by a profit motive.
Several global networks of hacktivists have been created, including
“Anonymous” and “Lutzsec.” These loosely organized groups include
members in multiple countries who coordinate their efforts online.
There are also a number of nationalist hacktivist organizations, some
of which may be sponsored by national intelligence services.
Hacktivists groups are difficult to disrupt, both because of the
challenge in determining the real identity of group members, and
because they may be located in countries which refuse to cooperate
with international law enforcement. Hacktivists have generally
confined their cyber attacks to vandalism of websites, denial of service
attacks, and theft of personal information. There is however, the
potential for extremist members of these politically-motivated groups
to shift their activities to more destructive cyber-terrorism.
National governments are also developing sophisticated cyber-attack
capabilities, both to support espionage programs and to damage the
computer networks of enemies. Cyber-attacks backed by extensive
national military and intelligence resources could be especially
destructive and difficult to counter. One new cyber-attack capability
which appears to have been deployed by government-sponsored
programmers is the ability to cripple or destroy industrial machinery
by taking over the software that controls the machines. Cyber-attacks
on these “industrial control systems” could be used to damage critical
infrastructure such as electrical grids, water treatment systems, and
fuel pipelines as well as to attack industrial targets. National cyberattack capabilities are also expected to include efforts to disrupt secure
national networks such as those used for banking and by law
enforcement. A cyber war between nations with sophisticated cyberattack capabilities could be very damaging, even to innocent
bystanders in the conflict.
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A.

Location

Terrorists typically select targets that will generate the maximum
possible media coverage, but the specific types of targets selected by
terrorists and criminals depend entirely on the goals of the attackers.
For nationalist, left-wing, and right-wing terrorists, the preferred
targets are usually buildings or people with strong symbolic meaning
for their enemies. These terrorists may attack government buildings,
strike public monuments, or assassinate well-known leaders. Singleissue terrorists tend to target facilities or individuals directly associated
with their specific cause. For example, anti-abortion terrorists might
target abortion clinics, anti-Jewish terrorists might target synagogues,
and animal rights terrorists may target animal research centers.
Finally, religious extremist terrorists tend to emphasize killing or
injuring large numbers of victims in a spectacular manner. These
terrorists might be expected to target schools, airports, masstransportation systems, sporting events, places of worship, or entire
cities.
Most terrorists will usually seek out targets that are poorly defended
by law enforcement, security screening, or other protective measures.
Such “soft” targets offer the opportunity to do the maximum possible
damage. Even terrorists who do not intend to survive their attack want
to accomplish their mission, and well-protected targets can make that
difficult to achieve. Terrorists rarely feel the need to strike only one
specific target, so they will examine multiple targets until they find one
that is vulnerable.
Targets for non-terrorist criminals are difficult to identify because
criminals may have a wide range of motivations, including financial
gain, personal revenge, a desire for fame, or mental illness. Criminals
are generally more likely to choose targets that they are personally
connected with, as when criminal employees target their workplace or
criminal students target their own school building.
B.

Severity

This information is in a separate document and is not for publication.
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C.

Probability

Recent terrorist acts include the 1988 bombing of Pan am Flight 103
over Lockerbie, Scotland, the 1993 bombing of the World Trade Center
in New York City, the 1995 bombing of the federal office building in
Oklahoma City, the 1996 bombing at the Atlanta Olympic and the
2001 attack of the World Trade Center in New York City and the attack
on the Pentagon. In 1995, a militia group committed a series of
domestic terrorist acts and bank robberies in Spokane, Washington to
bring attention to their cause and to finance their militia activities.
With this increase in terrorist activities within the past few years, it
could be conceivable that a domestic or international terrorist attack
could happen in Branch County. Therefore, it is in the best interest of
Branch County to initiate a comprehensive analysis of potential
terrorist targets in the County and measure the present capabilities
that the County has to deal with such threats.
There is no known record or documentation of terrorist activities in
Branch County.
II.

Vulnerabilities

A.

Natural

Drinking water, air, public parks, businesses and agriculture could be
potential terrorist targets.
B.

Manmade

Considering the makeup of Branch County and the Transportation
Systems (I-69), there are several potential targets in Branch County
C.

Systems

Some of the systems in Branch County that could be potential targets
are agriculture, transportation systems, communications systems, and
public support systems like retirement homes, public housing, sewer
systems, drinking water systems, hospitals and computer systems.
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III. Past Events
Significant Terrorism Events Affecting the United States
Following are brief synopses of some of the more significant terrorism
events that have affected the United States in recent decades that
serve as examples of what could happen to Branch County:
May 18, 1927 - Bath, MI (School Bombing)
On May 18, 1927, the Bath Consolidated School in Bath, Michigan, was the
target of an attack with explosives. The bomber was probably motivated by
personal revenge against the local school district (stemming from a taxation
issue), and so this event is classified as criminal, rather than as a terrorist
attack. Although many of the explosives failed to detonate, the bombs in the
school killed dozens of students and teachers. The bomber also destroyed his
home and farm with explosives. Immediately after the school attack, the
bomber approached the rescue operations scene and detonated an explosive
device carried in his vehicle, killing himself, local officials, and several
bystanders. The final death toll was 45, with 58 additional persons injured.
The Bath Disaster remains the second most deadly U.S. bombing attack,
after the Oklahoma City Bombing, as well as the most lethal attack on an
American school. This case also provides early examples of such tactics now
in common use by terrorists, including a secondary device, suicide bombing,
and car bomb.
1945 - Japan (Atomic Bombings during World War II)
Although the nuclear attacks against Japan at the end of World War II were
military strikes rather than terrorism or criminal activity, these cases are
included because these are the only examples of nuclear weapons used
against populated areas. The attacks, each using one nuclear bomb,
destroyed the centers of the cities of Hiroshima and Nagasaki, though not
their outskirts. At Hiroshima, 4.7 square miles of the city were destroyed and
approximately 100,000 residents were killed. At Nagasaki, 1.8 square miles
were destroyed and approximately 60,000 died. In both cases, the greatest
cause of damage and destruction was intense heat and fire. The weapons
used against the cities of Hiroshima and Nagasaki were weak by modern
military standards, but were approximately the strength of the most likely
types of terrorist nuclear weapons. These attacks provide a very rough guide
as to the damage and casualties to be expected from a terrorist nuclear
attack against a medium-sized city.
August 30, 1971 - Pontiac, MI (Bus Bombing)
On August 30, 1971, ten Pontiac school buses were bombed and destroyed in
response to a controversial, court-ordered busing plan to integrate Pontiac
schools. Authorities believe that several individuals slipped through a hole cut
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in the wire fence that surrounded the Pontiac bus depot, and placed
dynamite under the buses. The explosion and fire destroyed the buses and
focused national attention on Pontiac and the school busing issue.
Subsequent attempts to overturn the Pontiac busing plan failed, and
eventually 70 other school districts across the country were ordered to
implement similar busing plans to achieve racial integration in schools. The
Pontiac bombers, later apprehended and convicted of the attack, were
identified as members of the Ku Klux Klan.
1978- 1995 (Unabomber Bombings)
Beginning in May 1978 and continuing through April 1995, a man dubbed the
“Unabomber” by law enforcement and the media pulled off a series of premeditated bombing attacks against business and academic targets across the
country (including the University of Michigan at Ann Arbor in November
1985) – all involved in one way or another with technology or technological
pursuits. By the time he was captured in April 1996, the Unabomber had
carried out 16 bombing attacks, killing 3 persons and injuring 23 others. The
Unabomber was finally caught after he issued his famous “manifesto” against
industrialization, which was published in the Washington Post and New York
Times. The bomber’s brother recognized the writing style as that of his
brother and contacted the FBI. The bomber was arrested at his remote cabin
in Montana, tried and convicted in 1998, and sentenced to four consecutive
life sentences.
February 26, 1993 – New York City (World Trade Center Bombing)
One of the highest profile incidents – and certainly the one that awoke the
United States to the emerging threat of domestic sabotage / terrorism – was
the World Trade Center bombing in New York City on February 26, 1993.
That attack resulted in six deaths and 1,000 injuries. Fortunately, the
intended plan of total structural collapse did not occur, saving thousands
from certain death. Several members of Middle East extremist organizations
have been convicted for their role in this bombing.
March 20, 1995 - Tokyo, Japan (Poison Gas Attack)
On March 20, 1995, Japanese domestic terrorists launched a poison gas
attack on the Tokyo subway system. The perpetrators were members of Aum
Shinrikyo, a religious cult with extensive financial and scientific resources.
The terrorists manufactured their own supply of the military nerve gas Sarin.
This attack demonstrates that while it is difficult to create mass casualties
with terrorist chemical weapons, it is comparatively easy to cause mass
panic.
Although the nerve gases used in Tokyo were highly lethal, and the attackers
intended to cause many casualties, the terrorists had difficulty in spreading
the gas effectively. Twelve people died in the attack, approximately fifty were
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severely injured, and more than a thousand suffered more limited health
effects. The attacks did cause considerable alarm, and medical facilities were
overwhelmed by uninjured but frightened citizens. One lesson learned from
this attack was the importance of preparing first responders and emergency
room personnel to deal with chemically contaminated victims.
April 19, 1995 - Oklahoma City, Oklahoma (Building Bombing)
On April 19, 1995, the Alfred P. Murrah Federal Building in Oklahoma City,
Oklahoma, was attacked by a large truck bomb. The attack killed 168,
injured more than 680, destroyed the building, and caused widespread
destruction over a sixteen-block area. Although initially suspected of being
carried out by international terrorists, the attackers were in fact antigovernment domestic terrorists, one of whom had extensive Michigan
connections. This attack is an example of right wing anti-government
terrorism. It also demonstrates the extensive destruction that can be caused
to large buildings which lack adequate target hardening and security
measures.
July 27, 1996 – Atlanta (Summer Olympic Games Bombing)
On July 27, 1996 a bomb exploded at a concert at the Summer Olympic
Games in Atlanta, Georgia, killing one person and injuring 118 others. One
suspect at the scene was initially detained by law enforcement officials, but
was later cleared of any wrongdoing. It was later determined that Eric
Rudolph was the actual suspect and was captured.
August 7, 1998 (U.S. Embassy Bombings)
On August 7, 1998 simultaneous bombings of U.S. Embassies in Nairobi,
Kenya and Dar Es Salaam, Tanzania killed 224 persons (including 12
Americans) and injured another 5,486. Eighteen persons – including Saudi
exile Osama bin Laden – have been indicted in the two bombings. Four of the
18 have been convicted for their part in the attacks.
April 20, 1999 - Denver, Colorado (Mass School Shooting)
On April 20, 1999, two students staged an attack at Columbine High School
near Denver, Colorado. Although the criminals attempted to use explosives,
all of the casualties were inflicted with small arms. Using a variety of
handguns and shotguns, the criminals killed 13 teachers and students and
wounded 24 others. By targeting crowds of students during lunch, the
attackers were able to inflict all of the casualties within 23 minutes. The
criminals expected to die during the attack and took their own lives at the
end of their assault. This attack demonstrates the vulnerability of facilities,
such as schools, where large numbers of victims can be found in close
proximity. It also illustrates the short duration of most mass shooting attacks
and the need for a very rapid law enforcement response.
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December 31, 1999 - East Lansing, MI (Building Arson)
On December 31, 1999, environmental terrorists affiliated with the Earth
Liberation Front (ELF) set fire to the Agriculture Biotechnology Support
Project, located in a classroom and office building at Michigan State
University. The university was targeted because of its work on genetically
modified crops. The fire was set when there were few people in the building.
Damages to the building and research equipment totaled approximately $1
million. Four domestic terrorists from Michigan and Ohio were later tried and
convicted in federal court for carrying out this attack. This attack, a similar
attack against Michigan State in 1992, and an attempted attack against the
Michigan Technological University Forestry Center in 2001 are all typical of
attacks by environmental terrorist groups. These attacks generally are
designed to cause property damage but few deaths and injuries. These
attacks also demonstrate the vulnerability of universities and research
centers to terrorist attack.
September 11, 2001 - New York City, New York (Plane Hijacking/Crash)
On the morning of September 11, 2001, terrorists hijacked four commercial
airliners originating from Boston Logan Airport, Newark International Airport,
and Washington Dulles International Airport and then deliberately crashed
the aircraft into the World Trade Center in New York City, and the Pentagon
in Arlington, Virginia (with a fourth crashing in rural Pennsylvania), killing
approximately 3,000 persons and causing billions of dollars in property
damage. This coordinated attack was the deadliest act of terrorism in history.
The attack would have been even worse had the fourth aircraft hit its
intended target, which was presumed to be the White House in Washington,
D.C. Instead, passengers attacked the hijackers, probably causing them to
crash the aircraft into the open field in Pennsylvania.
Although these attacks began as hijackings, they may be classified as
incendiary terrorism because most of the damage was caused by large fires
started by the crashing airliners and their spilled jet fuel. It was these fires
that caused the collapse of the three largest buildings at New York’s World
Trade Center, and of portions of the Pentagon building.
These attacks caused major disruption to airline travel, including a temporary
ban on all civilian flights in the United States. Significant and expensive
changes were made to improve security at airports and aboard aircraft.
Substantial damage was caused to the overall U.S. economy, due to the
direct and indirect costs of the attacks. With the 9/11 attacks as justification,
the United States and its allies launched major military campaigns in
Afghanistan, Iraq, and Pakistan that have cost tens of thousands of lives and
trillions of dollars. This one terrorist operation, conducted by 19 men armed
with knives, continues to have global repercussions years after the event.
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The 9/11 attacks demonstrate the ability of terrorists to seek out
vulnerabilities and to creatively exploit them. The attacks were incredibly
effective because the terrorist tactics were unexpected, and terrorists will
continue to attempt to surprise their targets with new weapons and
techniques. These attacks also illustrate that a major terrorist attack can
have repercussions that extend well beyond the immediate scene of the
attack.
October 2001 - Florida, New York, and Washington, DC (Anthrax Attack)
In October 2001, several letters contaminated with anthrax were mailed to
locations in Florida, New York, and Washington, DC. The intended targets
were politicians and members of the media, but most of the victims were
accidentally exposed. Twenty-two victims suffered a confirmed anthrax
infection and five died. Several structures, including government office
buildings and postal facilities, were contaminated by anthrax and required
expensive decontamination before they could be reoccupied. Fortunately,
anthrax does not spread easily from person to person and the disease
outbreak was quickly contained.
The content of the contaminated letters had initially suggested that Islamic
terrorists were responsible for the attack. Following shortly after the 9/11
terrorist disaster, the Amerithrax attack was the subject of considerable
media coverage and caused great national concern. Public fear was
heightened by a large number of “copycat” incidents which followed over the
next several months, though fortunately all of these proved to be mere
hoaxes.
Eventually federal investigations determined that the attack was conducted
by a domestic criminal posing as a foreign terrorist. In 2008, a U.S.
government anthrax researcher was identified as the likely source of the
attacks. An indictment was sought by the United States Attorney’s Office, but
the suspect committed suicide before his arrest. The likely motive was
personal and professional gain, as the attacks increased funding for the
researcher’s anthrax vaccine project
October 12, 2002 - Indonesia (Bombing)
On October 12, 2002 terrorists bombed the tourist district of Kuta on the
Indonesian Island of Bali. The targets were several nightclubs frequented by
Western tourists. An initial backpack suicide bomb was directed against
patrons inside a dance club. Shortly thereafter, a large car bomb detonated
on a busy street near the first attack, killing survivors of the initial bomb and
would-be rescuers. The second bomb weighed over a ton and devastated
several blocks of buildings. In total, 202 persons were killed, with a further
209 injured. The attack was carried out by Jemaah Islamiyah, an Indonesian
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extremist Islamist organization. This case is an example of the versatility of
terrorist explosives, used at Bali as both a small suicide weapon and a
massive remotely detonated car bomb. It is also an example of a large
secondary device, intended to kill those responding to the initial bomb.
October 2002 - Washington D.C. (Sniper Attacks)
The Beltway sniper attacks took place during three weeks of October 2002 in
the eastern United States. Ten people were killed and three others critically
injured by spree killers in and around Washington D.C., in various locations
throughout the Baltimore-Washington Metropolitan Area, and along
Interstate 95 in Virginia. The shootings occurred at gas stations and in
parking lots outside supermarkets, restaurants, and schools in a rough
circular pattern around Washington. The victims were apparently selected at
random, crossing racial, gender, and socioeconomic categories. The locations
of the attacks always had close freeway access. It was later learned that the
rampage apparently began the month before with murders and robbery in
other states which had resulted in 3 deaths. The sniper attacks finally ended
on October 24, when police arrested John Allen Muhammad and Lee Boyd
Malvo at a highway rest area in Maryland after receiving two telephone tips
from alert citizens. It was later learned that the three-week-long rampage
was motivated, at least in part, by a plot to extort $10 million from
government agencies. In 2004, Muhammad was sentenced to death and
Malvo to several sentences of life imprisonment without parole in Virginia for
several of the attacks.
January 2003 - Byron Center, MI (Meat Contamination)
In January 2003, a disgruntled employee intentionally contaminated 250
pounds of ground beef sold at a local supermarket in Byron Center (Kent
County), Michigan. The meat was poisoned with insecticide containing
harmful amounts of nicotine. The attacker was seeking revenge on his
supervisor, whom he hoped would be blamed for the illnesses. Although the
ground beef contained potentially lethal doses of toxin, there were no
fatalities resulting from the attack. Investigation did identify 92 individuals
sickened by the poison. The attacker was convicted and sentenced to seven
years in prison. This incident demonstrates the willingness of some saboteurs
to endanger the lives of numerous bystanders in pursuit of their goals. In this
case, the attacker had no specific interest in harming the poisoning victims,
except to use them to embarrass a personal enemy.
November 26, 2008 - Mumbia (Mass Shooting)
On November 26, 2008, terrorists attacked the Indian city of Mumbai. The
primary weapons employed were rifles and handguns, though small
explosives were also used. Ten terrorists attacked six targets across
Mumbai’s downtown area, including hotels, a railway station, a hospital, a
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restaurant, and a Jewish community center. There were also shootings on
the city streets and several diversionary attacks. In total, more than 160
persons were killed and more than 290 injured. Sixteen of the dead and
many of the injured were law enforcement officers. The attack was
conducted by Lashkar-e-Taiba, a Pakistani extremist Islamist group. The
attackers intended to die during their mission, though one man was taken
alive. This case demonstrates the large number of casualties that can be
inflicted by firearms in a crowded urban environment. It also demonstrates
the significant challenge for law enforcement when suddenly confronted with
a number of heavily-armed and suicidal gunmen, and the substantial police
casualties which may result.
July 4, 2009 - United States and South Korea (Cyber Attacks)
On the 4th of July, 2009, a series of cyber-attacks were directed against
computer systems in the United States and in South Korea. Targets included
the websites of the U.S. State Department, the U.S. Department of Defense,
the White House, numerous South Korea government agencies, a large bank,
and a major South Korean media company. The attacks were designed to
shut down the targeted websites by overloading them with traffic. This was
accomplished with a “botnet” of computers infected by a computer virus.
Thousands of computers were hijacked and used in these attacks without
their owners’ knowledge. The cyber-attack software was also designed to
damage the computers in the botnet several days after the start of the
attack. Some experts believe that the attack was sponsored by the
government of North Korea, perhaps with the help of criminal networks
operating outside of that country. As with many cyber-attacks, it has been
impossible to definitively prove who was responsible for the attacks. This
case demonstrates the significant economic and governmental disruption
which can be caused by even primitive cyber-attacks. It also demonstrates
that the geographic locations of the cyber attackers and of their targets are
largely irrelevant. Attacks can be launched from anywhere, to anywhere,
through the use of the Internet.
November 5, 2009 - Killeen, Texas (Mass Shooting)
On November 5, 2009, a single gunman launched a shooting attack at the
Fort Hood military post, located near Killeen, Texas. The attacker was Major
Nidal Malik Hasan, a U.S. Army psychologist. Using a single handgun, Hasan
killed 13 military personnel and wounded 29 others before being subdued.
Hasan is accused of terrorism; acting for political reasons related to his
extremist Islamist beliefs. It is believed that he was radicalized though the
Internet and specifically through contact with Anwar al-Awlaki, a member of
the terrorist group “Al Qaeda in the Arabian Peninsula.” This case
demonstrates the potential lethality of a highly trained and well-equipped
gunman. Maj. Hasan made far more effective use of his weapon than other
mass shooters, which can be attributed to his high level of training and

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

122

preparation. It also demonstrates the danger posed by “lone wolf” attackers
(self-radicalized and acting outside of the direct control of an established
terrorist organization). Finally, it is an alleged example of an American citizen
acting on behalf of a cause typically identified with international terrorists. As
an American and a member of the military, Maj. Hasan does not fit the
expected terrorist profile, which may have enabled him to avoid detection as
a deadly threat.
December 25, 2009 - Detroit, MI (Attempted Plane Bombing)
On Christmas Day 2009, Umar Farouk Abdulmutallab attempted to destroy
Northwest Airlines Flight 253, approaching Detroit Metropolitan Airport. The
weapon used was an explosive device provided by the “al-Qaeda in the
Arabian Peninsula” terrorist group and hidden in his underwear. The device
was small and easy to conceal, but was capable of damaging or destroying
the airliner. The explosive failed to detonate properly and instead ignited and
burned Mr. Abdulmutallab, who was then subdued by the plane’s passengers
and crew. This attack demonstrates the potential effectiveness of even small
bombs when used against vulnerable targets such as aircraft. It also
demonstrates that international terrorism may be directed at targets in
Michigan.
October 2012 - Michigan (Highway Shootings)
During October 2012, a man shot at cars as they drove along and near a
Michigan highway corridor in Oakland, Ingham, Shiawassee, and Livingston
counties, over the span of several days. The first car was shot in Commerce
Township on October 16th. On that same day, four more shootings occurred
in Wixom. On the next day, another Commerce Township shooting took place
near the same location as the first day. The northernmost shooting occurred
in Perry on October 18th. On that same day, there were eight shootings near
the I-96 exit in Webberville. There was also an October 18th shooting in
Howell, and six shootings in Wixom. About a week later, on October 27th,
two shootings occurred along Grand River and I-96 in the area of Fowlerville,
and a driver on I-96 reported being injured by a bullet (the only such
instance reported). During his trial, the shooter claimed that shooting at
vehicles was connected to a condition of mental illness. Investigators
connected him with 24 shooting incidents in the area. In 2014, a Livingston
County jury convicted him of terrorism and he was sentenced to 16 to 40
years in prison. This was in addition to a sentence of at least 6 years
received in Oakland County. It is possible that additional charges may be
sought in Ingham and Shiawassee County. NOTE: Media headlines often
simplified these incidents by referring to them as involving “The I-96
Shooter,” even though most incidents did not involve Interstate traffic.
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December 14, 2012 - Newtown, Connecticut (Mass School Shooting)
On December 14, 2012, 20-year old Adam Lanza killed his mother in their
shared home in Newtown, Connecticut. He then proceeded to Sandy Hook
Elementary School where he murdered students and staff members. The
attacker entered by shooting through a school window, bypassing the
building's locked doors. Using a semi-automatic rifle, he killed twenty
children and six adults in less than 10 minutes. Two other adults were
wounded. When police responded, the killer ended the attack by taking own
life. No motive has been established for the crimes. This case demonstrates
the vulnerability of facilities, such as schools, where large numbers of
potential victims can be found in a small area. It also illustrates the short
duration of most mass shooting attacks and the need for very rapid law
enforcement response. The Sandy Hook Shooting demonstrates the
limitations of passive defenses, such as locked doors, when facing an armed
attacker. Finally, this case illustrates the willingness of some violent criminals
to target even the most innocent and vulnerable victims.
April 15, 2013 - Boston, MA (Bombing)
On April 15, 2013, the finish line of the Boston Marathon was targeted by two
improvised explosive devices. Three persons were killed and up to 260 others
injured, including many with amputated limbs. The two men who delivered
the bombs were quickly spotted on security camera video and were soon
identified as brothers Dzhokhar and Tamerlan Tsarnaev. An extensive
manhunt resulted in the closure of a portion of downtown Boston, a
temporary halt to air travel, a shelter-in-place advisory, and extensive armed
searches of residential neighborhoods. The Tsarnaev bothers committed
several additional crimes during their flight, including the murder of a police
officer, before Tamerlan was killed and Dzhokhar captured by law
enforcement. The Boston Marathon Bombing appears to have been a terrorist
attack motivated by Islamic religious extremism, though the brothers had
very limited direct contact with international Islamic terrorist groups.
Dzhokhar Tsarnaev is now facing numerous federal terrorism charges. This
case is an example of the large number of casualties which can be inflicted
by even primitive explosives in crowded public areas. It also demonstrates
that effective bomb attacks can be carried out by individuals without
extensive training or support from established terrorist groups. Finally, this
case illustrates the widespread social disruption caused both by fear of
terrorists on the loose and by aggressive law enforcement pursuit of those
terrorists.

IV.

Risk Rating

Terrorist activities in Branch County have a medium rating. Branch
County is home base to many businesses that operate internationally
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as well as a large agricultural base, providing a range of potentially
interesting targets for a terrorist “looking to make a statement”.
Wild Fire
I.

Hazard Profile

A wildfire is “any instance of uncontrolled burning in grasslands, brush
or woodlands,” whereas “uncontrolled burning within a forested area is
a forest fire”. For most of this hazard profile, the word “wildfire”
encompasses “forest fire” as well. The distinction is important mainly
to clarify that wildfires do occur in non-forested areas.
The majority of Branch County’s landscape is rural with thousands of
acres of agricultural land across the County’s 520 square miles. That
vast agricultural land is a long tradition of the areas industry and the
local economy. Branch County does not have many water resources
since the total land area is 97.4% land.
Although Branch County’s landscape has been shaped by wildfire, the
nature and scope of the wildfire threat has changed. Branch County’s
landscape has changed over the last several decades due to wild-land
development, and so the potential danger from wildfires has become
more severe. Increased development in and around rural areas has
increased the potential for loss of life and property from wildfires.
(The map below shows the wild-land / urban interface areas of highest
concern in Michigan.) According to the map on the following page,
fortunately almost all of Branch County is considered low concern for
wildfires.
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Contrary to popular belief, lightning strikes are not the primary cause
of wildfires in Branch County. Recently, only about 7% of all wildfires
in all of Michigan were caused by lightning strikes, and most other
causes have been attributed to human activity.
Outdoor debris
burning is the leading cause of wildfires in the State of Michigan. Most
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wildfires occur close to where people live and recreate, which puts
both people and property at risk. The immediate danger from wildfires
is the destruction of property, timber, wildlife, and injury or loss of life
to persons who live in the affected area or who are using recreational
facilities in the area.
According to 2011 MDNR information, the leading causes of wildfires
from 2001 to 2010 were:
1.

Debris burning (32%)

2.

Equipment (17%)

3.

Miscellaneous (11%)

4.

Unknown (10%)

5.

Campfires (9%)

6.

Lightning (7%)

7.

Incendiary activity (5%)

8.

Children (5%)

9.

Railroads (3%)

10.

Smoking (3%)

Even though many fires occur close to where human residences are
located, they are a normal ecological phenomenon and serve longterm functions for vegetation and the natural environment. Wildfires
burn excess brush, maintain large savannah-like openings, and restore
wetlands by forcing out various unwanted brush and plants. The
natural function of fires within the environment can be considered a
renewal or “cleansing process” as long as the fire is not too severe.
Hazards Secondary to Wildfire/Forest Fire:
•
•
•

Landslides, mudslides, more intense water run-off (potential
long-term hazard)
Deadfall or scorched trees (potential long-term hazard)
Ignition source for flammable and explosive materials
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•
•
•

A.

Smoke and particulates reduce air quality – trouble especially for
people with respiratory ailments
Volatilized hazardous waste – toxic clouds or plumes
Damage infrastructure, such as roads, water supply pipes,
sewer, presents possible health and safety risks
Location

The location and extent of a wildfire will depend upon land cover,
topography and weather. In theory, a wildfire continues to blaze and
cover more ground until it runs out of fuel or the conditions conducive
to fire terminate.
B.

Severity

The severity of wildfire in Branch County will depend upon the same
conditions as described in Location. Wildfires are of an interesting
subset of hazards that perpetuate themselves. For these hazards, the
severity of the hazard dictates the location and extent of the hazard.
Three rankings of severity of wildfires range as follows:
“High” – An intense, all-consuming fire that affects large acreage in
Branch County either in several locations or as a contiguous front. The
possibility of secondary hazards as a result is high.
“Moderate” – An intense, all-consuming fire that affects small acreage
in Branch County, perhaps spotty in several locations, or a cooler fire
that burns the available fuels less completely over a large area.
“Low” – An intense, all-consuming fire in a small, discrete area, or a
cooler fire that burns the available fuel less completely over a small
area.
C.

Probability

Branch County a large number of wildfires during the spring when
people start fire to burn off dead and old vegetation, or burn garbage,
brush and other unwanted items unattended. These fires are generally
easy to control and do not exceed the capabilities of the local fire
departments utilizing mutual aid.
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Factors that contribute to the likelihood of wildfire occurrence:
•
•
•
•
•

D.

Hot, droughty weather
Wind
Fuel loading
Ignition sources, human and natural
Aspect and the accompanying effect on temperature and
evaporation
Warning

The Michigan Department of Natural Resources provides information to
area fire departments regarding information about fire danger through
forecasts and outlooks of weather conditions conducive to wildfire.
II.

Vulnerability

A.

Natural

Human lives are at risk in a wildfire. The trees, shrubs and grasses
that make up the fuel for the fire and the habitat they provide are
vulnerable. Agriculture in the fall is also vulnerable due to dry
vegetation and conditions.
B.

Manmade

Homes, commercial buildings, public buildings and other structures
tucked amongst trees and brush are at a greater risk of wildfire.
C.

Systems

Disruption to business, economic and residents’ daily activities is a
systemic vulnerability. If portions of the County needed to evacuate,
traffic congestion and access in and out of the area could be very
significantly compromised, creating greater risk to human life.
Branch County has a low vulnerability to widespread wildfire under
normal weather conditions. Area fire departments handle a large
number of grass and brush fires in the spring and most are controlled
very easily.
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III. Past Events
Significant Wildfires Affecting Branch County
From 1981 to 2010 Branch County had a total of 6 wildfires. The total
number of acres burned from 1981 to 2010 was only 19.3 acres. Branch
County is fortunate to not have a significant wild fire history. The worst
wildfire to occur in Michigan is described below:
October 1871 - Lower Peninsula
The State's first recorded (and most severe) catastrophic fire occurred in the
fall of 1871, after a prolonged drought over much of the Great Lakes region
in the summer of 1871. The drought had left debris from logging and land
clearing tinder dry, and as a result numerous fires burned throughout the
state. These fires continued to smolder until, on October 8th of that year,
gale and hurricane force winds fanned a series of fires across much of the
northern Lower Peninsula. Because this tremendously destructive wildfire
occurred at the same time as the great wildfires that struck Peshtigo,
Wisconsin (which killed 1,300 people in a single night, and also affected
Menominee County in the Upper Peninsula) and the Great Chicago Fire
(which destroyed much of central Chicago), the Michigan wildfire received
little publicity.
However, the 1871 Michigan wildfire killed 200 people and burned 1.2 million
acres. When the winds finally subsided, the fire's swath stretched from Lake
Michigan across to Lake Huron. The most heavily affected area, north of
Saginaw Bay, had an area 40 miles square that was completely destroyed,
with over 50 people killed. The worst of the fire was over by October 19,
although the fire wasn’t completely extinguished for over a month.

IV.

Risk Rating

Branch County has a low, but significant, level of risk of widespread
wildfire under normal weather conditions that accompany periodic
droughts. The risk of localized wildfire outbreaks is moderate under
the same conditions.
An overall low risk rating was given to Branch County given in large
part of the area fire departments fire suppression capabilities. All
Branch County fire department personnel are highly trained and
properly equipped, the road and water supply networks are excellent
and all properties have addresses.
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V.

Capabilities

Most citizens call Branch County Central Dispatch to advise of any
burning that will be taking place, the citizen is also instructed to notify
the local fire department by leaving a message on the appropriate
departments answering machine.
All Branch County fire department personnel are highly trained and
properly equipped, the road and water supply networks are excellent
and all properties have addresses.
Winter Storms
I.

Hazard Profile

Destructive storms come in several varieties: wind, rain, ice, sleet,
snow and combinations. Any winter storm, regardless of its trajectory,
can pack high winds. Generally, winds above about 30 miles per hour
can cause widespread damage, and those above about 50 miles per
hour can be disastrous. Winter storms are generally easy to predict
and snowfall accumulations are easily targeted for and area, however
Branch County occasionally is inflicted with lake effect snows from
Lake Michigan. These snows can be heavy and very difficult to predict.
The blizzard of 1978 dumped several feet of snow in a very short
period of time and crippled transportation and response for emergency
providers. Winter storm hazards plague Branch County annually from
November to March, with the county being vulnerable to snowstorms
and ice and sleet storms. No area of the region is immune to severe
winter conditions that can clog or paralyze the transportation network,
cause widespread power outages, and slow normal daily activities to a
standstill.
Each community should be prepared for the harsh
landscape created by snow and ice extremes. One way to understand
the approaching risks of winter weather comes in the form of daily
forecasts, and winter watches and warnings from the National Weather
Service. The website for the NWS is www.crh.noaa.gov, which covers
all regions in Branch County.
Ice and Sleet Storm Hazards: Ice storms are sometimes incorrectly
referred to as sleet storms. Sleet is small frozen rain drops (ice
pellets) that bounce when hitting the ground or other objects. Sleet
does not stick to trees and wires, but sleet in sufficient depth does
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cause hazardous driving conditions. Ice storms are the result of cold
rain that freezes on contact with a surface, coating the ground, trees,
buildings, overhead wires and other exposed objects with ice,
sometimes causing extensive damage.
When electric lines are
downed, power may be out for several days, resulting in significant
economic losses and the disruption of essential services in affected
communities. Often times, ice storms are accompanied by snowfall, in
which the ice is camouflaged and covered up by snow, creating
treacherous transportation conditions. Both storms occur when the
temperature is close to 32°F, but are far more severe when the
temperature is in the 20s.
By observing winter storm watches and warnings, adequate
preparations can usually be made to reduce the impacts of ice and
sleet conditions on Branch County communities.
Providing for the
mass care and sheltering of residents left without heat or electricity,
and mobilizing sufficient resources to clear broken tree limbs from
roadways, are the primary challenges facing community officials. Ice
storms usually have a regional effect and groups of communities are
usually affected instead of just one community. Therefore, every
community should plan and prepare for these emergencies. Planning
and preparedness efforts should include the identification of mass care
facilities and necessary resources such as cots, blankets, food supplies
and generators, as well as debris removal equipment and services. In
addition, communities should develop debris management procedures
(to include the identification of multiple debris storage, processing and
disposal sites) so that the tree and other storm-related debris can be
handled in the most expedient, efficient, and environmentally safe
manner possible.
Snowstorms Hazards: A snowstorm is a period of rapid accumulation
of snow often accompanied by high winds, cold temperatures, and low
visibility. Blizzards are the most dramatic and perilous of all
snowstorms, characterized by low temperatures and strong winds
(35+ miles per hour) bearing enormous amounts of snow. Most of the
snow accompanying a blizzard is in the form of fine, powdery particles
that are wind-blown in such great quantities that, at times, visibility is
reduced to only a few feet. Blizzards have the potential to result in
property damage and loss of life. Just the cost of clearing the snow
can be enormous.
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In general, the snowstorm season of Branch County runs from
November to April each year. (Although snow occasionally does fall
outside of this “season,” such snowfall would be comparatively light,
rather than the sort of snowstorm event that is here being considered
as a hazard.) This does not mean that all of these months necessarily
receive significant snowfall each year. Instead, the “season” denotes
the part of each year when a significant snowstorm may occur. A
significant snowstorm is here defined as at least several inches of
snow accumulation in a single event. Branch County averages around
55 inches of snowfall per year.
By observing winter storm watches and warnings, adequate
preparation can usually be made to reduce the impact of snowstorms
on Branch County communities. Providing for the mass care and
sheltering of residents left without heat or electricity, and mobilizing
sufficient resources to clear blocked roads, are the primary challenges
facing community officials. Therefore, every community should plan
and prepare for severe snowstorm emergencies. That planning and
preparedness effort should include the identification of mass care
facilities and necessary resources such as cots, blankets, food supplies
and generators, as well as snow clearance and removal equipment and
services. Pre-planning for snow storage areas will be helpful. In
addition, communities should develop debris management procedures
(to include the identification of multiple debris storage, processing and
disposal sites) so that the tree and other storm-related debris can be
handled in the most expedient, efficient, and environmentally safe
manner possible.
A.

Location

The entire County of Branch is vulnerable to a severe winter storm,
due to the make-up of Michigan with the potential for heavy lake effect
snows. Specific storm impacts include heavy snows, ice, ice jams, wind
exposure and other winter related effects. Most of the severe winter
weather events that occur in Branch County have their origin as
Canadian and Arctic cold fronts that move across the area from the
west or northwest, although some of the most significant winter
storms have their origins from the southwest, in combination with
Arctic air masses.
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B.

Severity

Branch County has a long history of effects from winter storms and
other winter related weather. Ice accumulation has caused long power
outages, toppled trees causing and has made roads almost impossible
to drive on. At times, heavy snows have made roads impassable and
closed schools and businesses.
Many ice storm deaths are actually caused by automobile accidents,
heart attacks from overexertion, downed power lines, carbon
monoxide poisoning, and other secondary effects that may be difficult
to distinguish from other causes. Ice and sleet storms tend to cause
power or other infrastructure failures that interfere with residents’
activities, comfort, and safety (often through the impact of
infrastructure failures on needed medical and emergency response
capabilities).
Direct physical effects may include frostbite,
hypothermia, and other medical conditions, and thus require some
citizens to be provided with warm clothing and shelter. Certain types
of building designs are susceptible to structural failure from the
accumulation of ice or snow on their roofs. Traffic efficiency and road
capacity tends to be impeded by these weather events, which cause a
large increase in the risks involved in all modes of travel. Injurious
accidents may include simple pedestrian falls (due to the difficulty of
balancing and walking on ice-coated surfaces), or large-scale
transportation accidents (such as multi-car interstate pileups).
C.

Probability

Storm history, evidenced by the blizzard of 1978, several heavy snow
storms, several ice storms, suggests a high probability of occurrence
for Branch County. Branch County sees a major regional or statewide
snowstorm approximately every 5 years. Local events are more
frequent. Casualties are difficult to assess because many deaths are
caused by automobile accidents, heart attacks from overexertion, and
other secondary impacts that may be difficult to distinguish as
weather-related.
The table below illustrates the frequency distribution of ice and sleet
storms in Michigan for the period 1970-July 2007. Approximately 81%
of those storms occurred during the months of January, February,
March and April, when conditions are most conducive for the
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development of ice and sleet. One-quarter of all ice and sleet storms
in the period occurred during the month of March, and more than a
quarter occurred in January.

Frequency Distribution of Ice and Sleet Storms
in Michigan: 1970 – July 2007
JAN

FEB

MAR

APR

MAY

17
29%

10
17%

14
24%

6
10%

0
0%

JUN
E

0
0%

JULY

AUG

SEPT

OCT

NOV

DEC

TOTAL

0
0%

0
0%

0
0%

0
0%

3
5%

9
15%

59
100%

Source: National Weather Service; Storm Data, National Climatic Data Center (percentages are rounded off)

D.

Warning

Weather reports and forecasts provide a few days lead-time in
predicting the timing and severity of storm system impacts.
II.

Vulnerability

A.

Natural

In the event of a winter storm, natural systems continue to adapt and
change. Melting heavy snow adds to river and lake loading and can
turn an otherwise benign factor situation into a slight flooding
problem.
While there may be losses or environmental change impacting
vegetation, rivers, lakes, ecology, parks or related wildlife, these
features may be more vulnerable to human activities disrupted by the
storm, such as wastewater overflows, petroleum pipeline bursts or
other chemical spills, diverted groundwater recharge and poor
development practices, for example.
Freezing rain drops (sleet) and dangerous ice storms coat surfaces
with layers of ice and can also affect the environment. Ice storms can
damage trees, as the weight of accumulated ice brings down limbs and
branches, or even entire trees. When soil is not frozen, ice loads can
cause root damage to forest trees. An ice coating over widespread
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forest lands can destroy natural forest vegetation and disrupt species’
habitats, species composition, and forest land diversity. Dried dead
trees may be more prone to fire, contributing to wildfires in other
seasons if not removed properly. Dead trees can become breeding
areas for beetles and other pests that can harm the healthy green
trees.
Floods often occur when ice melts, and can cause
environmental effects.
B.

Manmade

Winter storms can be deadly. Human life is especially vulnerable from
exposure in freezing weather, accidents while driving or falling on icy
roads, injury or death from falling trees and downed power lines.
Falling trees and debris may damage homes, private property, public
buildings and commercial enterprises. Snow accumulations can cause
roofs to collapse. Snow accompanied by high winds is a blizzard, which
can affect visibility, cause large drifts and strand motorists for up to
several days and they could die of exposure because of inadequate
preparation for conditions. Heavy snow can shut down towns and cities
for a period of a few days if snow is persistent and cannot be cleared
in a timely fashion. Urban areas are especially susceptible to outages
and problems with snow removal. Residents without food and water
may attempt to use impassable roads and thereby increase the
number of potential rescues.
C.

Systems

High winds can cause widespread damage to trees and power lines and
interrupt transportation, communications and power distribution, these
affects can be compounded with heavy snow and/or ice. These storms
also disrupt the response. In general, the lifeline infrastructure may be
compromised, such as limited access to roads, power and
communication. Widespread business interruption and economic losses
would be expected.
D.

Vulnerability Rating

Branch County is 516 square miles; response by emergency
responders, such as, police, fire and medical can be hindered or halted
completely by winter storms. Response by utility companies to repair
power lines or restore power can be jeopardized as well. The Branch
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County vulnerability rating for this type of event would be medium to
high.
III. Past Events
Significant Winter Storms Affecting Branch County
Following are brief synopses of some of the more significant winter
storms that have affected Branch County in recent decades:
March 10, 1901 - Lower Michigan and Branch County
An ice storm struck Lower Michigan (including Branch County) and caused
thousands of dollars in damages (1901 dollars), and paralyzed telephone,
telegraph, news wires, and railroads. Streams were also swollen as rains fell
onto frozen ground, resulting in many accidents and washouts.
January 26-28, 1967 - Lower Michigan and Branch County
From January 26-28, 1967 a snowstorm dumped 24 inches of snow in Lower
Michigan, including affecting Branch County, causing Lansing and other
communities to virtually come to a standstill. The storm contributed to 17
deaths across the region. Hundreds of motorists were stranded in their cars
and had to be rescued by the National Guard and local law enforcement. The
heavy snowfall caused the collapse of roofs on numerous homes and
businesses, and shut down public transportation services. Several public
shelters were opened to accommodate those stranded by the snow or
without heat or electricity due to downed power lines.
January 26, 1977 - Southern Michigan and Branch County
Beginning on January 26, 1977, a major snowstorm occurred that affected
vast portions of southern Michigan, including Branch County. Winds of
blizzard proportions resulted in extensive drifting of snow, blocking many
roads. Many residents were isolated in rural residences or stranded in public
shelters. This storm resulted in a Presidential Emergency Declaration for 15
counties in the southern part of the state. Branch County wasn’t one of the
counties that received the declaration but nearby St. Joseph, Hillsdale and
Kalamazoo counties was.
January 26-27, 1978 - Statewide
On January 26-27, 1978 a severe snowstorm struck the Midwest, and
Michigan was at the center of the storm. Dubbed a “white hurricane” by
some meteorologists, the storm measured 2,000 miles by 800 miles and
produced winds with the same strength as a small hurricane and tremendous
amounts of snow. In Michigan, up to 34 inches of snow fell in some areas,
and winds of 50-70 miles per hour piled the snow into huge drifts. At the
height of the storm, it was estimated that over 50,000 miles of roadway were
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blocked, 104,000 vehicles were abandoned on the highways, 15,000 people
were being cared for in mass care shelters, and over 390,000 homes were
without electric power. In addition, 38 buildings suffered partial or total roof
collapse. Two days after the storm, over 90% of the state's road system was
still blocked with snow, 8,000 people were still being cared for in shelters,
70,000 vehicles were stranded, and 52,000 homes were still without
electricity. This storm resulted in a Presidential Emergency Declaration for
the entire state, to provide assistance with snow clearance and removal
operations.
January 13, 1979 - Southern Lower Michigan and Branch County
On January 13, 1979 a massive storm dumped heavy snow across southern
Lower Michigan, including Branch County. Temperatures in the teens and
strong winds lead to heavy drifting of the powdery snow, causing major
travel concerns. Grand Rapids had 13.5 inches of snow and 2 to 4 foot drifts
with wind gusts between 25 and 35 miles per hour. The snow at times fell at
more than an inch per hour, causing power outages due to broken tree limbs.
January 1, 1985 - Southern Lower Michigan and Branch County
On January 1, 1985 a severe ice storm struck the southern Lower Peninsula,
including in Branch County. Freezing rain accumulating up to one inch in
thickness downed tree limbs, trees and power lines, blocked roads, and
caused widespread power outages. There were three deaths and eight
injuries directly related to the ice storm. Approximately 13,000 homes and
260 businesses sustained damage or were destroyed, with losses estimated
at nearly $25 million. Another 160 businesses lost inventory as a result of
the storm damage and power outages. Over 430,000 electrical customers
were without power, some for as long as 10 days. At the height of the power
outage, 28 public shelters were opened to provide shelter to nearly 1,000
residents without power or heat. Several nursing homes and adult foster care
facilities had to be evacuated due to the loss of power and heat. Total public
and private damage from this ice storm was estimated at nearly $50 million.
A Governor's Disaster Declaration was issued to mobilize state resources to
assist in the storm response and recovery. Branch County did not receive a
Governor’s Declaration but nearby Calhoun, Jackson and Kalamazoo counties
did.
December 20, 1996 - Southwestern Lower Peninsula and Branch County
On December 20, 1996 heavy snow rapidly became lake enhanced and
dumped storm totals up to 20 inches in the southwestern Lower Peninsula.
Schools were closed for up to two days in some areas. Some secondary roads
were blocked until road crews could get control of the situation.
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January 10-12, 1997 - Southwestern Lower Michigan and Branch County
A lake effect snow storm occurred in Southwestern Lower Michigan over a
three day period. All areas in Branch County had 12 inches of snow or more.
40 inches of snow occurred in Allegan County. Some schools were closed and
were used as emergency shelters for stranded motorists throughout the
affected area. Numerous roads were closed including the interstates, and
accidents occurred at the rate of 50 to 100 per day in the area.
March 13-14, 1997 - Central and Southeast Michigan, Branch County
In the late evening hours of March 13, 1997 an ice storm struck the central
and southeastern Lower Peninsula, causing widespread power outages, icy
roads, downed trees and numerous school closings. Many of the counties in
the southern third of Michigan were impacted by the storm. North of Detroit,
nearly all the precipitation fell in the form of freezing rain, in amounts
ranging from 0.8 to 1.5 inches. Farther south, precipitation amounts ranged
from 1.5 to nearly 2.5 inches. In the storm’s aftermath, 514,000 Detroit
Edison and Consumers Energy electrical customers were without power,
several thousand of whom went without for as long as 4 days. Major outages
occurred in Jackson, Kalamazoo, Cass, Branch, St. Joseph and Calhoun
counties, as well as in Lansing. Many local communities opened shelters to
accommodate residents unable to remain in their homes due to the lack of
power. Response efforts were severely hampered by snow and windy
conditions the following day. In addition to fallen power lines, falling trees
damaged dozens of cars and houses throughout the area. Most schools were
closed, and there were numerous auto accidents.
October 26-27, 1997 - Southern Lower Michigan and Branch County
An early season snowstorm crossed southern Lower Michigan on October 26,
1997, dumping 2-8 inches of heavy, wet snow. Because of the significant
amount of foliage still left on the trees, the added weight of the heavy snow
caused many trees and tree branches to break, resulting in numerous power
outages and reports of property damage from downed trees. At the height of
the storm, over 330,000 electrical customers statewide were left without
power – 195,000 in the Grand Rapids area alone. Total property damage was
estimated at $1.2 million. Because of the widespread power outages (some
of which lasted 36-72 hours), shelters were established in several
communities to care for senior citizens and others vulnerable to the cold. The
storm forced the closure of many schools and businesses throughout the
impacted area.
January 2-3, 1999 - Southern Lower Michigan and Branch County
In the early morning hours of January 2, 1999 a severe winter storm moved
across the western and southern portions of Michigan, including Branch
County. The storm grew in intensity and size, producing record or nearrecord snowfall that affected much of the southern two-thirds of the Lower
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Peninsula by the late evening hours of January 3. Snowfall rates of one to
two inches per hour were common throughout Branch County. High winds
and frigid temperatures created blizzard conditions that lasted until late in
the day on January 4 in some areas. Subsequent storms over the next
several days dumped an additional foot of snow in many areas of the state,
resulting in snowfall of historic proportions in several Michigan communities.
Combined, these winter storms produced the worst winter conditions to hit
Michigan since the statewide blizzard that occurred in January 1978 (see
description above). A Presidential Emergency Declaration was granted for the
31 Michigan counties that received record or near-record snowfall, making
available Federal snow removal assistance under the Federal Emergency
Management Agency’s (FEMA) Public Assistance Grant Program. Although
Branch County did not receive a declaration, nearby Kalamazoo, St. Joseph
and Jackson counties did.
November 20, 2000 - Southwestern Lower Michigan and Branch County
On November 20, 2000 the first snow storm of the season for the Grand
Rapids area produced a record 24 hour snowfall of 11.5 inches at the
National Weather Service in Grand Rapids, breaking the old record of 10.4
inches. Lake effect snow continued through the night and during the morning
hours of the 21st, and 1 to 2 feet of snow fell across parts of southwestern
Lower Michigan.
December 11-31, 2000 - Central / Southern Lower Michigan and Branch
County
In the early morning hours of December 11, 2000 a severe winter storm
moved through the state, inflicting its heaviest effects on the southern twothirds of the Lower Peninsula, including Branch County, before moving out of
the state on the morning of December 12. That storm produced record or
near-record 24-hour snowfall levels in 31 counties, paralyzing the entire
region. High winds and frigid temperatures created blizzard conditions that
lasted until late in the day on December 13 in some areas. The storm
produced great hardships for many Michigan communities. Schools across
much of southern Lower Michigan were closed for several days, idling
hundreds of thousands of school children. Another series of winter storms the
following week dumped an additional foot or more of snow across southern
Lower Michigan, increasing snow depths in many counties to two feet or
more. The tremendous snow depths caused a host of public health and
safety concerns across the region. The snow fell at such a steady rate in
many areas that public works crews worked at maximum capacity – often
around the clock – for two weeks just to keep pace. The weight of the
accumulated snow caused numerous collapsed roofs on homes and
businesses, and ice dams and water seepage damaged thousands of
structures well into January 2001. In addition, several house fires erupted
when water from melting snow and ice seeped into electric meter boxes. The
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cumulative effects of the heavy snowfall, high winds, and severe cold
temperatures that began on December 11 caused problems across the region
for the next several weeks. The sheer volume of snow made it difficult to
handle, and the process of clearing it out of the way became difficult and
expensive, as there was almost no place to put it. Many communities used
the majority of their annual snow-removal budget and their road salt supply
to combat these storms. The winter storms of December 2000 produced the
worst winter conditions to hit Michigan since the statewide blizzards that
occurred in January 1978 and January 1999. A Presidential Emergency
Declaration was granted for the 39 Michigan counties, including Branch
County that received record or near-record snowfall or incurred significant
cumulative effects, making available Federal snow removal assistance under
the Federal Emergency Management Agency’s (FEMA) Public Assistance
Grant Program.
April 3-5, 2003 - West and Central Lower Michigan, Branch County
A major ice storm affected much of southern Lower Michigan, including
Branch County, causing hundreds of thousands of people to lose power. The
weight of the ice brought down thousands of trees and limbs and hundreds of
power lines. Many people across the area lost power for several days and
some who lived in outlying areas were without power for a week. It was one
of the biggest ice storms to affect Lower Michigan in the last 50 years. When
it was all said and done, most counties across central and southern Lower
Michigan ended up receiving a total of at least a half an inch of ice, with
reports of total ice accumulations of an inch quite common, and even up to
near an inch and a half of ice in some locations. The ice storm resulted in
several million dollars’ worth of damage across the area. Additional casualties
stemmed from traffic accidents—about two dozen injuries and one death, the
latter from a car skidding into a ditch filled with water. Three persons also
died from carbon monoxide poisoning, due to the use of poorly ventilated
generators.
January 27-28, 2004 - Branch County
A snow storm occurred in late January in Branch County, resulting in
accumulations of 8 to 10 inches and over 12 inches in some locations.
December 8-9, 2005 - Branch County
A snow storm occurred in early December in Branch County, resulting in
accumulations of 6 to 10 inches. Snowfall was moderate to occasionally
heavy with rates of 1 to 2 inches per hour.
January 27-29 and February 3-4, 13-14, 2007 - Southwest Lower Michigan
and Branch County
In late January, 6 to 10 inches of lake-effect snow fell in Branch County. The
combination of lake-effect snow (and snow already on the ground) with very
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strong winds resulted in blizzard conditions across western Lower Michigan,
including Branch County on February 3rd. The maximum snowfall total for a
twelve hour period was eight inches, and the maximum snowfall total for a
24-hour period was 12 inches. The highest snowfall total for the entire event
was 17 inches, in Grandville. Numerous other observation sites across
western Lower Michigan also reported blizzard conditions, including in Branch
County. Many locations reported sustained winds of 20 to 30 mph, with
gusts to around 40 mph, during the late morning and afternoon hours of the
3rd. The blizzard conditions resulted in numerous road closures, power
outages, and car accidents. In the following week another powerful winter
storm blanketed far southern Lower Michigan (including Branch County) with
heavy snow and strong winds. This caused widespread whiteout conditions
across the area with many roads becoming impassable due to drifting
snowfall. Numerous schools and businesses were closed on Valentine’s Day
as a result of the dangerous weather. The blowing and drifting was so
widespread that many counties pulled the snow plows from the roads and
declared travel restrictions to all but emergency vehicles. The highest
amount of snow was in White Pigeon with 11 inches. Bronson received 9
inches of snow on February 14th.
December 15-16, 2007 - Branch County
Twelve to fourteen inches of snow fell along with blowing and drifting snow,
creating difficult travel conditions for the entire county. Many schools and
business were closed the following day due to the snow as well as strong
winds which caused large drifts throughout Branch County.
February 1, 2008 - Southern Lower Michigan and Branch County
An early February snow storm resulted in heavy snow across southern Lower
Michigan. Branch County was on the high end of the snow accumulation
totals with as much as 10 to 14 inches being reported. Nearby St. Joseph
County received the most with up to 2 feet of snow in some locations.
March 21-22, 2008 - Branch County
A snow storm resulted in accumulations of 6 to 12 inches of snow across
Branch County. Coldwater received a foot of snow.
February 9-10, 2010 - Branch County
A snow storm resulted in accumulations of 6 to 12 inches of snow across
Branch County. Winds of 15 to 25 mph allowed for some blowing and drifting
of the snow. The accumulating snow and wind led to slide-offs and accidents,
along with school closings.
February 1-2, 2011 - Southern Lower Michigan and Branch County
From February 1-2, 2011 a major winter storm occurred throughout much of
Lower Michigan, including Branch County. The storm brought 10 to 15 inches
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of snow and blizzard conditions to much of southern Lower Michigan. Wind
gusts in excess of 40 mph combined with heavy snow to produce whiteout
conditions and snowdrifts of 3 to 5 feet. Thunder accompanied the snow in
some areas with snowfall rates exceeding two inches per hour. Many
businesses, schools (including major universities), and some government
offices were closed the next day. Most main roads were plowed by the next
day but some side streets were not cleared for a couple more days. Snowfall
rates of one to two inches per hour were common, with totals across Branch
County generally ranging between 7 and 10 inches. Nearly 8 inches of total
snow accumulation occurred near Bronson. Significant blowing and drifting
snow resulted in numerous accidents in Branch County.
November 29-30, 2011 - Branch County
A snow storm occurred that resulted between 5 and 9 inches across the
county. There was a public report of 8 inches of total snow accumulation at
Sherwood with snowfall rates of 1 to 2 inches per hour at times. The heavy
wet snow created localized power outages, along with hazardous driving
conditions which resulted in accidents and slide-offs. There were also reports
of school delays and cancellations the next morning.
January 12-13, 2012 - Branch County
A snow storm occurred resulting in accumulations between 6 and 10 inches
across the county. Sustained winds of 15 to 25 mph, with gusts to 30 mph,
led to considerable blowing and drifting snow. Slide-offs and accidents were
reported across the region.
February 26-27, 2013 - Branch County
A snow storm occurred resulting in accumulations between 4 and 9 inches
across the county. Coldwater received 9 inches of snow.
Winter of early 2014 - Michigan
The winter of early 2014 was an unusually challenging one historically in
Michigan. Roadway sections across the state were left in poor condition by
the effects of a series of thaws and re-freezes during early winter. In addition
to below-average temperatures, an above-average amount of snowfall gave
many Michigan communities trouble in clearing roadways and finding places
to store the snow. The heavy snows followed a damaging ice storm that left
many households without power. Hundreds of traffic accidents took place
during icy and blizzard conditions. A storm from January 4-6 resulted in total
snow accumulations ranging between 12 and 20 inches across Branch
County. Winds picked up and gusted to between 30 and 40 mph by late in
the afternoon and evening on January 5th, creating blizzard-like conditions at
times. This led to snow emergencies and closings of schools and businesses
the next morning as many roads became impassable. A month later in early
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February another 10 inch or so snow storm occurred in the area, adding to
the already heavy snow that had fallen earlier in 2014.
February 1-2, 2015 - Branch County
A snow storm occurred resulting in total accumulations across the county
generally ranging between 13 and 17 inches. Wind gusts of 20 to 30 mph,
combined with the falling snow, created reduced visibilities and blowing
snow. Numerous events were cancelled across the region, along with reports
of slide-offs and accidents due to snow covered and slick roads. There were
also reports of road closures in rural areas as unplowed roads became
impassible. The heavy, wet, nature of the snow also led to sporadic power
outages.
November 21, 2015 - Branch County
A snowstorm occurred in late November in Branch County. There were
reports of a few accidents and slide-offs across the region due to reduced
visibilities and slushy accumulations on roadways. Total snow accumulations
across the county ranged between 9 and 12 inches, with a total of 12 inches
1 mile east of Coldwater Lake.
Other Significant Snowstorms of General Interest in Michigan and Across the
United States
Winter 1888 - Northern U. S.
The fabled Winter of 1888 was devastating to much of the northern United
States, with snow, freezing temperatures, and severe winds responsible for
the deaths of hundreds of people and thousands of cattle across the Dakota
Territory, Minnesota, Wisconsin, and Michigan’s Upper Peninsula. As bad as
conditions were in the Midwest, however, one single snowstorm will forever
characterize that brutal winter. The famous Blizzard of 1888 struck the
eastern seaboard on March 12, 1888, dumping 40-50 inches of snow in New
York and creating 30-40 foot snowdrifts in parts of southern New England.
Snowdrifts were reported over the tops of houses from New York to New
England, including some three-story houses. One town in New York had a
snowdrift that measured 52 feet in height. Over 400 people died in the
blizzard, including 200 in New York City alone. Wind gusts up to 80 miles per
hour were reported, which contributed greatly to the tremendous drifting and
high number of deaths.
November 7-12, 1913 - Eastern Great Lakes (primarily Lake Huron)
Although severe winter storms on the Great Lakes are common in November,
the fall storm of November 7-12, 1913 is considered the greatest ever to
strike the Great Lakes. No other Great Lakes storm in modern history
compares to the November 1913 storm in terms of death and destruction.
The November 1913 storm development was similar to the monster storm
that struck Michigan on January 26-27, 1978 (see previous description). Like
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the 1978 storm, the November 1913 storm was also dubbed a “white
hurricane” because of its tremendous size and strength. Winds up to 62
miles per hour and blizzard-like snow struck Port Huron on November 8-9,
while in Detroit wind gusts of 70 miles per hour were reported. Port Huron
was buried with heavy snow and snow squalls, creating four to five-foot drifts
that immobilized the city. The heavy snow pummeled many other shoreline
communities as well. On Lake Huron, sailors reported continuous, battering
waves at least 35 feet high. The constant barrage of water severely
punished various ships and eventually led to their demise. Forty ships were
believed to have sunk in that storm, with at least 235 sailors lost. Of the 40
vessels, eight were large lake freighters that went down with all aboard.
March 12-14, 1993 - Eastern U. S. (“Storm of the Century”)
On March 12-15, 1993 a snowstorm now called the “Storm of the Century”
struck the eastern United States with a vengeance, dumping up to 56 inches
of snow in some areas and causing more than $2 billion in property damage.
This storm was among the worst non-tropical weather events in U.S. history.
The storm impacted 26 states and approximately 50% of the nation’s
population. (Fortunately, Michigan was not one of those states severely
affected.) A total of 270 deaths and over 600 injuries were attributed to the
storm. All interstate highways from Atlanta northward were closed, some
for several days. In addition, every major airport on the East Coast was
closed at one time or another during the storm. Over three million electrical
customers lost power due to fallen trees and high winds, and hundreds of
roofs collapsed due to the weight of the heavy, wet snow. Wind gusts up to
144 miles per hour were recorded, and the temperature dipped to minus 12
degrees Fahrenheit in some localities.
In Daytona Beach, Florida the
temperature dipped to 31 degrees Fahrenheit. The National Weather Service
(NWS) estimated the volume of water that fell as snow to be a staggering 44
million acre-feet, which is comparable to 40 days’ flow on the Mississippi
River at New Orleans.
December 3-5, 2002 - Southern and Eastern United States
Severe winter weather hit several states from New Mexico to the Carolinas
and then spread along the Atlantic Coast. Twenty-two people were killed,
mostly from traffic accidents. More than 1.6 million homes and businesses
were without electricity in the Carolinas. Schools closed in parts of 13
different states and travelers faced cancellations and delays at airports near
New York City and Newark, N.J. Some 3,000 travelers were stranded
overnight at a North Carolina airport. The storm was compared to recent
hurricanes in the area for its scale of destruction.
February 17-18, 2003 - Eastern United States
A severe winter storm plagued the northeast United States for two days in
February 2003. Heavy snow blown by northeast winds of 20 to 30 miles per
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hour caused near-blizzard conditions throughout the area. The storm was
blamed for 44 deaths and it also exhausted many of the states’ snow
removal budgets. The snow removal cost in New York was estimated at $20
million—about $1 million for each inch of snow. Many states, such as
Maryland, Massachusetts, Connecticut, and New Jersey, were already over
their snow removal budget before the storm occurred.

IV.

Risk Rating

Medium risk. The storm and ice have the capability of isolating many
people in the Branch County area.
Scrap Tire Fires
I.

Hazard Profile

A scrap tire fire is a large fire that burns scrap tires being stored for
recycling or re-use. With the disposal of an estimated 290 million
vehicle tires annually in the United States, management of scrap tires
has become a major economic and environmental issue. Michigan
generates approximately 10 million scrap tires each year. Although
responsible means of storage and disposal have become more
common, tire dumps of the last forty years still present environmental
and safety hazards.
Issues pertaining to the management of scrap tire disposal sites are
difficult and diverse. Whole tires are difficult to landfill because they
tend to float to the surface. Whole tires are banned from disposal in
Michigan landfills due to their associated problems. Scrap tires are
breeding grounds for mosquitoes, which can reproduce at thousands of
times their natural rate in a scrap tire disposal site, and these
mosquitoes can carry and transmit life-threatening diseases.
Stockpiles also are home to snakes and small mammals such as rats,
opossums, skunks, and raccoons. Stockpiled tires are often soiled with
mud, dirt, or other foreign materials that limit potential markets and
increase processing costs. From an emergency management
perspective, the most serious problem that scrap tire disposal sites
pose is that they can be a tremendous fire hazard if not properly
designed and managed.
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Scrap tire fires differ from conventional fires in several respects: 1)
even relatively small scrap tire fires can require significant resources
to control and extinguish; 2) the costs of fire management are often
far beyond that which local government can absorb; 3) the
environmental consequences of a major tire fire are significant; and 4)
as alluded to earlier, the extreme heat converts a standard passenger
vehicle tire into about two gallons of oily residue, which can leach into
the soil or drain into streams.
Much work still needs to be done to mitigate the impacts of scrap tire
fires. Incident management planning, recognition of the hazardous
material potential of fires at scrap tire sites, and improving and
enhancing disposal site selection and design processes are all critical
pre-incident preparedness factors that must be addressed by
government and the private sector. In light of the potential
consequences of scrap tire fires, prevention must become a primary
goal in the treatment of scrap tire disposal sites. The Rubber
Manufacturers Association has put together a document on the
Prevention and Management of Scrap Tire Fires that can be printed
and used by local fire officials.
A.

Location

Branch County as of 2009 has zero scrap tire disposal sites. If Branch
County were to have a scrap tire disposal site, the inventory totals
compiled for tire quantities are approximated and would vary from
year to year, as new tires are brought in and others are recycled or
otherwise disposed of.
B.

Severity

Tire disposal sites can be serious fire hazards due to the sheer number
of tires typically present at a site. This large quantity of “fuel,” coupled
with the fact that the shape of a tire allows air to flow into the interior
of a large tire pile, renders standard fire-fighting practices nearly
useless. Flowing burning oil released by the tires spreads the fire to
adjacent areas. Some scrap tire fires have burned for months, creating
acrid smoke and an oily residue that can leach into the soil, creating
long-term environmental problems.
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C.

Probability

Due to the fact that Branch County does not have any scrap tire
disposal sites, the probability for an event is low.
D.

Warning

The Michigan Department of Environmental Quality provides
information regarding scrap tires through the Michigan Scrap Tire
Management Program.The scrap tire management program regulates
transportation, storage and disposal of scrap tires under Part 169 of
the Natural Resources and Environmental Protection Act, 1994 PA 451,
as amended. An annual registration is required for scrap tire
transporters and collection sites.
II.

Vulnerability

A.

Natural

Stockpiles of tires may catch fire and the environmental consequences
of a major tire fire include air, surface water, soil, groundwater, and
residual contamination that have negative impacts on humans,
wildlife, and natural vegetation. Scrap tire fires generate dense, black
smoke containing partially combusted hydrocarbons. The smoke plume
can negatively impact residences and businesses in its path as well as
the air quality in a broad area for a significant time period. In addition
to smoke, some tire fires produce large quantities of oils that contain
hazardous compounds. Under certain conditions, these oils can
penetrate porous soils to contaminate groundwater that is a source of
the area’s drinking water. The oils can also reach surface waters and
cause substantial fish kills, due to the oils’ depletion of dissolved
oxygen levels. Finally, the residuals (ash, wire, and unburned rubber)
from a tire fire often require special handling and disposal. Processing
equipment can be damaged by handling heavily contaminated or
partially burned tires, slowing the abatement process.
B.

Manmade

Scrap tire storage/disposal sites, plus any associated fires, can affect
an area’s property values, reputation, and environment. Scrap tire
fires often involve extensive smoke and pollution that may prompt
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evacuations from, and lingering odors in, nearby residences. In
addition to the disruption and inconvenience of even a temporary
displacement (especially on the elderly, disabled, and very young),
negative health effects may result from smoke exposure, and
considerable time and expense may be involved in the process of
cleaning and deodorizing homes afterward. Nearby local roads,
businesses, and facilities may be closed during a fire event. Scrap tire
piles also tend to serve as breeding grounds for mosquitoes, which
cause additional health and nuisance problems for area residents.
C.

Systems

Scrap tire fires can involve excessive response costs and time/resource
commitments that may strain local budgets and staff workloads.
Responding personnel are exposed to unusually thick and toxic smoke
from these events. Potential problems may also arise involving access
to crowded or poorly-organized sites (tire sites with storage
arrangements that didn’t sufficiently conform to established
regulations and restrictions).
III. Past Events
Significant Scrap Tire Fires Affecting Branch County
Following are brief synopses of some of the more significant scrap tire
fires that have affected Branch County in recent decades:
October 31, 2000 - St. Joseph County
There were no significant scrap tire fires in Branch County, however there
was an event in neighboring St. Joseph County. In the early morning hours,
a fire broke out at a tire recycling plant located in Colon Township in St.
Joseph County. The 250-foot diameter fire – apparently set by an arsonist –
consumed approximately 10,000 of the 350,000 tires at the site. The tires
were piled 20 feet high in some places, hindering fire suppression efforts. A
total of 10 fire agencies assisted in containing the blaze. Local residents were
advised to either evacuate the immediate area or close their doors and
windows and stay indoors to avoid breathing the acrid, black, choking smoke
from the fire. Although the site was located only 300 feet from the St. Joseph
River, a dirt berm around the tire pile prevented runoff from the fire from
contaminating the river. The fire was extinguished 12 hours after it had
begun.
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IV.

Risk Rating

Very low risk. Due to the fact that Branch County does not have any
scrap tire disposal sites, the risk rating for an event is very low.
Structural Fires
I.

Hazard Profile

A structural fire is a fire, of any origin, that ignites one or more
structures, causing loss of life and/or property. In terms of average
annual loss of life and property, structural fires—often referred to as
the “universal hazard” because they occur in virtually every
community—are by far the most common hazard facing most
communities in Michigan and across the country. Each year in the
United States, fires result in approximately 5,000 deaths and 25,000
injuries requiring medical treatment. According to some sources,
structural fires cause more property damage and loss of life than all
types of natural disasters combined. Direct property losses due to fire
exceed $9 billion per year, and much of that figure is the result of
structural fires.
Unfortunately, although the United States has made great strides in
lessening deaths and injuries caused by other types of disasters,
structural fires are worse problems in this country than in many other
industrialized countries. The United States Centers for Disease Control
(CDC) figures indicate that fire-associated mortality rates in the United
States are approximately 2-3 times greater than those in many other
developed countries. According to the Federal Emergency Management
Agency’s National Fire Data Center, residential fires represent 78% of
all structural fires and cause 80% of all fire fatalities. Approximately
83% of those fatalities occur in single-family homes and duplexes.
Perhaps the most tragic statistic of all is that over 40% of residential
fires and 60% of residential fatalities occur in homes with no smoke
alarms. The State Fire Marshal, Department of Licensing and
Regulatory Affairs / Bureau of Construction Codes and Fire Safety, and
local fire departments are proactive in attempting to reduce the
number, scope, magnitude, and impacts of structural fires in Branch
County. State and local fire service efforts in the areas of training,
public education, incident tracking, construction plan review, site
inspection and fire analysis are all oriented toward, and contribute to,
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structural fire mitigation and prevention. However, like most
programs, the amount of work that can be done is directly related to
funding and programmatic priorities. Major impacts occur every year,
beyond the ordinary single-home fires that happen in every
community. Since historic areas are less well-fireproofed and tend to
have greater densities, the risk of major fire impacts seems to be
higher there. Despite the best efforts of fire officials in fire safety
education and prevention, deadly residential fires continue to occur
year after year.
A.

Location

Structural fires are considered the “universal hazard” because they can
occur in any location in Branch County.
B.

Severity

In 2008 alone, there were 3,320 civilian deaths and 16,705 civilian
injuries as a result of fire in the United States, along with 118
firefighters killed while on duty. There were an estimated 1.5 million
fires in 2008, and direct property loss due to fires was estimated at
$15.5 billion. There were 515,000 structure fires in the United States
in 2008 that resulted in 2,900 civilian deaths, 14,960 civilian injuries,
and $12.4 billion in property damage.
C.

Probability

Every 22 seconds, a fire department responds to a fire somewhere in
the nation. A fire occurs in a structure at the rate of one every 61
seconds, and in particular a residential fire occurs every 78 seconds.
Nationwide, there is a civilian fire injury every 31 minutes. In 2008,
structure fires represented 34% of the total fires across the United
States.
II.

Vulnerability

A.

Natural

Air pollution issues are inherent to structural fire events, including vast
amounts of carbon released from the flames, various chemicals
burning within the building’s materials, other forms of air pollution,
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and ash spread widely around the area. Large, dark, and thick smoke
plumes from large burning structures can alter atmospheric conditions
and lead to shifting wind patterns that affect other areas. Fires may
spread to other structures and to natural vegetation, negatively
affecting the environment. The burning of nearby native forests, trees,
and grasslands can be some environmental consequences of structural
fires. Chemicals from combustion may contaminate nearby water in
lakes, reservoirs, rivers, and swamps. Agricultural structural fires can
also affect farm animals and ruin agricultural products. The waters
used to quell fires can spread the combustion products (chemicals,
soot, ash) into nearby areas, and into municipal sewer systems where
they may affect the environment at system outlet locations.
B.

Manmade

The structural fire hazard, from the perspective of emergency
management, does not generally involve common residential fires that
primarily affect a single home, but instead deals with large-scale
events that involve critical, large, or multiple structures, utilities
infrastructure, industrial facilities, nursing homes, dormitories,
hospitals, hotels, and other locations that involve greater risk and
complexity due to the potential numbers of vulnerable people involved,
the vital nature of the site for the community, or the potential for
exposure to hazardous materials. Extensive search and rescue
operations may be warranted under major structural fire conditions.
C.

Systems

Structural fires can cause displacement and homelessness, in addition
to serious injuries, death, and economic losses. Beyond the small-scale
structural fires that only affect a single home or two at a time,
emergency management authorities are primarily focused on disasterlevel events involving multiple or major structures such as hotels,
college residence halls, and major employers and community facilities
(such as schools and hospitals). The impacts upon local services and
economies can be severe in such cases, due to the number of
residents served and the diversity of needs being met by these
facilities. Structural fires occur more frequently than other Michigan
hazards, and also cause more deaths, injuries, and property damage.
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Structural fires may raise questions about code enforcement and other
regulations that may be connected with state government. Some fires
may originate from utility malfunctions (e.g. natural gas explosions) or
wildfire events, and thus call into question the capacity of the state to
foresee, regulate, or manage such situations. Emergency management
personnel are particularly interested in structural fires that can
produce disaster-level events involving major or multiple structures,
major employers, or community facilities. Examples include hotels,
college residence halls, schools, hospitals, factories, and “main street”
commercial areas. If severe economic or service disruptions result
from such fires, the viability and reliability of government operations,
design standards, and procedures may be called into question. The
fact that regulatory controls may be created and implemented at the
local level does not necessarily absolve State government from
responsibility, since municipalities are legally considered to be
“creatures of the state” and could potentially have their safety policies
formulated by state legislation, and implemented by state agents.
III. Past Events
Significant Structural Fires Affecting Branch County
Unfortunately, Branch County has not been immune to structural fires
in its history. Branch County has had three known major historical
structural fire disasters in its history. In 1851 eight stores in the
business section were destroyed during the winter. In 1854 another
disastrous fire along Main Street caused the village board to prohibit
the erection of any frame buildings from Clay Street to the parks. This
was the first zoning acted upon in the community. The Main Street
because of this action was built of brick. Then the near century old
Courthouse that was built in 1887 burned down in 1972. In some
cases even in a small fire, the very lifeblood of a community’s business
and/or retail district can be destroyed or severely damaged, affecting
not only the structures themselves, but also the community’s economy
as well. Some of the affected businesses in this type of incident never
re-opened.
IV.

Risk Rating

Medium-Low. Structural fires are considered the “universal hazard”
because they can occur at any time and location in Branch County.
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Dam Failures
I.

Hazard Profile

A dam failure is the collapse or failure of an impoundment that results
in downstream flooding. A dam failure can result in loss of life, and in
extensive property or natural resource damage for miles downstream
from the dam. Dam failures occur not only during flood events, which
may cause overtopping of a dam, but also as a result of poor
operation, lack of maintenance and repair, and vandalism. Such
failures can be catastrophic because they occur unexpectedly, with no
time for evacuation. The Michigan Department of Environmental
Quality (MDEQ) has documented approximately 287 dam failures in
Michigan since 1888.
Information on dams with low hazard potential may be available from
the National Inventory of Dams. The most recent information counted
927 dams in Michigan, with only 161 classified as “high hazard”
(meaning there was at least some development downstream, in the
dam’s “hydraulic shadow”) and 158 as “significant.” Development
should be discouraged in areas that would increase the risks from
potential dam failures.
Dams are important components of the county's infrastructure and
provide benefits to all citizens. However, as history has demonstrated,
dams can fail with disastrous consequences, causing unfortunate loss
of life and property and natural resources. Many existing dams are
getting older, and new dams are sometimes built in developed areas.
At the same time, development continues in potential inundation zones
downstream from dams. More people are at risk from dam failure
than ever before, despite better engineering and construction
methods. As a result, continued loss of property can be expected to
occur. The challenges facing local emergency management officials
are: 1) minimize loss of life and property by working closely with dam
owners in the development of the EAPs to ensure consistency with the
Emergency Operations Plan (EOP) for the jurisdiction; 2) developing
procedures in the EOP for responding to a dam failure (including a
site-specific standard operating procedure for each dam site); 3)
participating in dam site exercises; and 4) increasing public awareness
of dam safety procedures.

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

154

A.

Location

In terms of Branch County, there is one dam classified as being
“significant”, and zero dams being classified as “high hazard”.
B.

Severity

Effects from dam failures can be more severe than those from riverine
flooding, due to the possibility of the extra effects of flash flooding and
wave action from a catastrophic dam failure.
C.

Probability

In terms of Branch County, there is one dam classified as being
“significant”, and zero dams being classified as “high hazard”.
II.

Vulnerability

A.
Natural
Dam failure has the potential to cause great harm to the natural
ecosystem by pushing sedimentation throughout the floodplain. Dam
failure can also push water onto agricultural land, which can then carry
fertilizers and pesticides into other areas.
B.

Manmade

No catastrophic dam failures have been reported in Michigan, of a type
that actually had unanticipated flash-flood style impacts on anyone
who might have been affected by them. However, significant dam
failure events have occurred and caused displacement, infrastructure
failure, road/bridge closures, and property damage. The impacts have
generally been similar to those of riverine flooding (please see that
chapter in this analysis), except that dam failures present the
possibility for a faster release and inundation of the affected areas,
and that failed dams may affect the area’s hydrology and
infrastructure. (For example, hydroelectric dams may need to be shut
down in the event of a breach, causing impacts on the power supply of
an area, or local economic effects.)
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C.

Systems

Recorded dam failures in Michigan have not been catastrophic, but still
may cause problems in residents’ perceptions of the reliability of
government standards and policy regarding the engineering,
inspection, and maintenance of such structures. The failure of levies in
the New Orleans hurricane event may carry over into more general
concerns about the adequacy of structural water containment
infrastructure nationwide.
III. Past Events
Significant Dam Failures Affecting Branch County
Following is a brief synopses of some of a more significant dam failure
that has affected Branch County in recent decades:
August 19-21, 2018 – Branch County Emergency Management made
the announcement to alert residents living downstream along the
Coldwater River. The Dam was declared in a stage of failure and
emergency repairs were made to repair the dam to avoid a complete a
failure crisis.
IV.

Risk Rating

Low. The risk of dam failures should be calculated, where possible,
from past occurrences. With a limited number of dams, a community
may wish to examine the histories of similar types of dams in other
communities (based on size, construction, ownership, maintenance
schedules) and use that information to estimate the annual chance of
a failure. Remember that not all failures result in damaging floods—
many failures are caught in time to prevent flood damages, but still
have costs associated with emergency response and repairs. It makes
sense to calculate costs from different types of events. In most years,
there will be no incident. If there is an incident, it may be relatively
minor in its impact.
The worst case scenario would involve
catastrophic dam failure.
Blackhawk Dam was in a stage of failure but was fortified Mattison is
also at low risk to dam failure.
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Infrastructure Failures
I.

Hazard Profile

An infrastructure failure is the failure of critical public or private utility
infrastructure that results in a temporary loss of essential functions
and/or services. Branch County’s citizens are dependent on public and
private utility infrastructure to provide essential life-supporting
services such as electric power, heating and air conditioning, water,
sewage disposal and treatment, storm drainage, communications, and
transportation. When one or more of these independent, yet
interrelated systems fail due to disaster or other cause – even for a
short period of time – it can have devastating consequences. For
example, when power is lost during periods of extreme heat or cold,
people can literally die in their homes if immediate mitigation actions
are not taken. When the water or wastewater treatment systems in a
community are inoperable, serious public health problems can arise
that must be addressed immediately to prevent outbreaks of disease.
When storm drainage systems fail, due to damage or an overload of
capacity, serious flooding can occur. These are just some examples of
the types of infrastructure failures that can occur, and all of these
situations can lead to disastrous public health and safety consequences
if immediate actions are not taken.
Although Branch County has in place many codes and standards that
govern the design, construction and operation of public and private
utility infrastructure, these codes and standards are often inadequate
to protect the infrastructure from disaster-related damage. In many
cases, the codes and standards call for the minimum level of structural
integrity and operational performance recommended in accepted
engineering practice, when a higher level would result in less disaster
damage. Obviously, a balance must be reached between structural
integrity, operational reliability, and short- and long-term costs
associated with upgrading facility codes and standards. It is possible to
design and operate facilities that are virtually “disaster-proof.”
However, in many cases it is not economically feasible to do so. Too
extensive of increases in integrity and reliability can result in
prohibitive increases in cost. It is often too expensive to upgrade
infrastructure codes and standards much beyond their current levels.
However, in those cases where recurring, severe damage and system
down-time occur due to natural or technological hazard events, it
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makes sense to explore the possibility of enhancing infrastructure
design, construction, and operational codes and standards.
As Branch County’s public and private utility infrastructure systems
continue to age, infrastructure disasters will undoubtedly become more
common. Because many of these systems were developed decades
ago, the costs of repairing and replacing aging sections and/or
components have greatly increased. As a result, many communities
cannot afford to do the maintenance work necessary to keep the
system in ideal operational mode. Increasing demands on the systems
also lead to increased deterioration, and many components have far
exceeded their useful service life.
This creates a situation of
increasing risk from infrastructure-related disasters, either as a
primary event, or as a secondary event from floods, windstorms, snow
and ice storms, or other natural or technological hazards. When those
disasters do occur, they cause great inconvenience to the affected
population and they can also create severe public health and safety
concerns. Some urban deterioration includes missing manhole covers,
sewer grates, chain link fences, and the occasional disappearance of
signs from city streets. This type of issue is found more often in
blighted neighborhoods.
Some communities in Branch County observe substantial inflow and
infiltration of groundwater and following a rain event. This increases
the risk of infrastructure failure, hydraulic surcharging into basements,
sewer collapses and road closures.
The Michigan Drain Code provides for the maintenance and
improvement of the vast system of intra-county (county) and intercounty drainage facilities. Each drain has a corresponding special
assessment district (watershed), a defined route and course, an
established length, and is conferred the status of a public corporation
with powers of taxation, condemnation, ability to contract, hold,
manage and dispose of property, and to sue and be sued. Drainage
districts and drains are established by a petition of the affected
landowners and/or municipalities. County drains, with a special
assessment district entirely within the county, are administered by the
locally elected County Drain Commissioner. Inter-county drains, with a
special assessment district in more than one county, are administered
by a drainage board that consists of the drain commissioners of the
affected counties, and is chaired by the Director of the Michigan
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Department of Agriculture and Rural Development (MDARD) or an
MDARD Deputy Director.
The intra-county and inter-county drainage program, administered by
county drain commissioners and the MDARD, operates, maintains, and
improves water conveyance and treatment systems—ranging from
small agricultural drains to large urban storm and sanitary drains.
(Note: Some drains are constructed of pipes that range in size from 12
inches in diameter to over 16 feet in diameter, with massive pumping
stations that carry storm and/or sanitary sewage and serve thousands
of residents. Other drains are open channels or ditches that vary from
several feet in width, and being dry during part of the year, to large
river channels in excess of 100 feet in width. Floodwater-retarding
dams, flood pumps, erosion control structures, storage basins, and
wastewater treatment structures are also part of the infrastructure
constructed under the Michigan Drain Code.)
As Branch County’s communities have grown, the drains that were
primarily designed to serve agricultural needs have also been used to
carry storm-water from municipalities and subdivisions, as well as to
serve as outlets for sanitary treatment plants and a variety of other
permitted discharges. The operation, maintenance, and improvement
of drains in suburban and urban areas now provides for the
management of storm-water, combined sanitary overflows, and
sanitary sewage collection and treatment. Increasing demands on the
drainage system in many areas of the County require that continuous
improvements be made to enhance drain capacity and flow
characteristics, reduce sedimentation, and improve structural integrity.
The Michigan Drain Code allows for landowners and/or municipalities
to petition for the maintenance or improvement of drainage systems.
Drain commissioners or drainage boards, in the absence of a petition,
are allowed to maintain the drainage systems but are limited by law in
the amount of money they are allowed to expend. The maintenance
limit is equal to $2,500 per mile of established drain. This amount is
generally sufficient for ordinary operations and maintenance, but is
inadequate during times of widespread damage such as that which
happens during a disaster. Because drainage districts stand on their
own, money (or the maintenance limit) cannot be shared between
districts. This greatly limits flexibility and can severely constrict drain
reconstruction, improvement, and damage mitigation efforts in a post-
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disaster setting. Efforts are underway to amend the Michigan Drain
Code to more adequately address current and anticipated future
problems and concerns, and to make it more applicable to modern
land development circumstances.
A.

Location

An infrastructure failure can occur in any location in Branch County.
B.

Severity

Typically, it is the most vulnerable members of society (i.e., the
elderly, children, impoverished individuals, and people in poor health)
who are the most heavily impacted by an infrastructure failure.
Infrastructure failures can affect all individuals in Branch County when
the conditions are “right” for a loss of critical systems.
Melted
transformers, ruptured pipes, crumbled bridges, and exploded
transformers can cause inconvenience or havoc around the area,
depending on the severity of the problem. The risk of infrastructure
failure grows each year, as physical and technological infrastructure
gets steadily more complex, and the interdependency between various
facets of infrastructure (like pipelines, telecommunications lines, and
roads) becomes more intertwined. Additionally, more vulnerable and
aging infrastructure (rail lines, electrical components, bridges, roads,
sewers, etc.) is in need of repair. Because of these reasons, largescale disruptions in various components of infrastructure are likely.
Major disruptions could lead to widespread economic losses, limit
security, and altered ways of life.
C.

Probability

Several times per decade, the County suffers from widespread power
failures—often due to severe weather events, but sometimes due to
utility overloads. During large events, power failures may leave
thousands of residents vulnerable to extreme temperatures and
medically urgent situations.
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II.

Vulnerability

A.

Natural

Public and private utility infrastructure failures can negatively impact
the environment, as with wastewater collection and treatment facilities
discharging various pollutants, contaminants, and raw sewage into the
natural environment. Surface water and groundwater discharge
facilities can negatively harm the environment with suspended soil
sediments, dissolved chemical substances, or biological material, for
example. Sewage disposal systems can back up or overflow, causing
basement flooding. When sewage processing capabilities cannot be
adequately maintained, it may result in the deposition of untreated
sewage into some part of the local environment, such as an area river.
Pollutants can lead to the poisoning of aquatic wildlife or the creation
of vast dead zones, in receiving lakes and waters where there isn't
enough oxygen for marine life to survive.
County and watershed drainage systems, and water conveyance and
treatment systems, range from small agricultural drains to massive
urban storm and sanitary sewer systems. These can contaminate the
environment in the event of an infrastructure failure. Detention and
retention basins, dams, flood pumps, irrigation diversions, and erosion
control structures are also part of the infrastructure. These facilities
vary from rural open channels, with drainage areas of several hundred
acres, to large river systems with drainage areas of several hundred
square miles.
Electric power and telecommunication facilities and systems can have
environmental impacts stemming from tree trimming and clearance,
the installation and maintenance of overhead lines, or when placing
new distribution systems underground.
B.

Manmade

Many forms of infrastructure are relied upon by the public, to provide
the essential components of a productive modern lifestyle. The supply
of fresh water (for drinking, cleaning, washing, cooking, and other
uses) may sometimes be interrupted by pipe freezes, breaks, or water
main failures. In addition to the need for citizens to find alternative
sources of water, there is the potential for certain types of water
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system failures to allow contaminated water to be delivered and
consumed, causing negative public health impacts. Pipe or water main
failures may also cause localized damage, erosion, and flooding.
A failure of electric power systems may cause severe problems for
persons who rely on medical equipment for their very survival, or for
the maintenance of good health. A properly functioning power supply
is also essential to maintain the safety of citizens who are working,
traveling, attending to domestic matters, or involved in certain types
of recreational activities. A sudden power failure may cause (1) traffic
lights to stop functioning, (2) traffic patterns to slow dramatically
(resulting in traffic jams and delays in emergency response
capabilities), (3) interference with important communication networks
and needed machinery (including other important infrastructure, such
as sewer lift stations and hospital equipment), or (4) sudden darkness
when vital operations are taking place or dangerous activities are
being performed as a part of people’s ordinary occupations and
activities. Food storage and safety relies heavily on an ongoing supply
of electrical power. A great many community events, business
operations, and tourist attractions are similarly reliant upon electrical
infrastructure.
Drainage infrastructure failures may cause normally safe areas to
become flood-prone, causing all the impacts of that hazard (described
previously), but in locations beyond those that are recognized as
floodplain and wetland areas. Often, “urban flooding” is the result, in
which the drainage capacities of a built-up area are exceeded, and
polluted waters back up into streets, basements, yards, parking areas,
etc. This causes transportation and access problems, property
damages, potential injuries and ill-health, cleaning costs and
inconvenience, and the loss of irreplaceable records, artwork, photos
and historic documents, and other personal articles. Another type of
potential impact is environmental, when sewage processing capabilities
cannot be adequately maintained and result in the deposition of
untreated sewage into some part of the local environment, such as an
area river.
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C.

Systems

If the failure involves more than one system, or is large enough in
scope and magnitude, whole communities and possibly even regions
can be severely impacted.
Communication systems are vital for emergency response and
operations, as well as a great many business functions and personal
matters. Failure of communication systems may include (1) an area’s
mass media (conveying important emergency, health, public
awareness, educational, recreational, and economic information), (2)
its emergency 9-1-1 systems (allowing residents to quickly call for
emergency assistance or to report hazardous conditions), (3) its landbased and/or cellular telephone systems (inhibiting a great number of
valuable communications), (4) the internet (an increasingly important
means of communicating and running business operations), or (5)
specialized radio communication systems (such as those used by
police, EMS, and other vital service networks). The impacts include
great inconvenience, lost personal and business opportunities, and
various degrees of added risk throughout citizens’ lives.
Communication systems are vital for emergency operations and
response, but are often very difficult to effectively sustain in an
organized fashion during emergency events. An inability to convey
messages between responders, officials, and the general public may
cause preparedness, response, and recovery operations to be severely
handicapped. Alternative means of communication are usually less
effective and efficient, involving extra time and effort to be expended
by responders who could otherwise be engaged in other productive
activities.
The failure of water systems, including “boil water” advisories or
reports of actual or potential contamination, may have a disgruntling
effect on some residents’ confidence in government, although this
would not necessarily be connected with Michigan state government
unless it involves inadequate regulations or oversight of local utility
providers. (Many water sources are private rather than public.)
Many forms of infrastructure are used by responders before, during,
and after an emergency event. A good supply of water is needed for
firefighting, and for certain types of hazardous materials response
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operations. Clean water is also used in the provision of emergency
medical care, but special reserves of such water may have to be
transported to the response sites (or special staging areas, in larger
events), if the local water supply has been damaged or found to be
insufficient. Water infrastructure failure may severely impede the
normal operation of medical facilities, and may also lead to water
contamination that poses the risk of public health emergencies.
Failure of the electrical power system would likely be similar to that of
a water system in its effect, with some citizens being disgruntled and
blaming “government,” while others are served by private utilities that
may be held responsible instead. So long as a power failure is very
short and infrequent, most citizens probably have no problem
overlooking it.
Electrical power systems are used in most modern activities, and their
failure may severely affect responders’ notification, warning, and
communications systems during an emergency event. Power failures
that affect traffic signals can cause traffic jams that interfere with
emergency response. Important equipment may need to be run by
generator (or other alternative power sources) and thus cause certain
types of operations to become more complicated to stage, and less
effective. During nighttime events, extra difficulties may be created by
the need to find alternative sources of artificial light, and the
difficulties of dealing with looters may also be compounded.
Failure of transportation systems is generally considered to be an area
of clear governmental responsibility, although the blame for failures
will depend upon what kind of failure had taken place. Road
maintenance can have local, state, and federal components.
Transportation planning tends to involve both local and regional
decisions, overseen by state and federal guidelines and regulations.
When the safety of major bridges, highways, airports, and railroads
comes into question, significantly more weight tends to be placed upon
the role of higher-level (e.g. state and federal) agencies than local
ones. A bridge collapse like the one that occurred in Minnesota would
be expected to result in substantial amounts of dissatisfaction with
government, and that event may have increased general concerns
about the adequacy of bridges, nationwide. Otherwise, the public is
probably more focused upon road conditions and individual driving

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

164

behavior, rather than larger-scale transportation-related systems and
regulatory issues (e.g. airlines, trains, ferries).
III. Past Events
Significant Infrastructure Failures Affecting Branch County
Following are brief synopses of some of the more significant
infrastructure failure events that have affected Branch County in
recent decades:
July 7, 1991 - Branch County and Lower Peninsula of Michigan
One of the major electrical blackout events due to storms was on July 7,
1991 when a powerful wind storm affected a large portion of central North
America and knocked out power to over 1 million customers from Iowa to
Ontario. Almost the entire lower half of the lower peninsula of Michigan was
affected by the derecho, including Branch County, with wind gusts of 65 to
85 mph. Electrical power was cut off to around 850,000 customers in
Michigan alone, which was the largest number of customers to lose power
from a single storm up to that time.
May 31, 1998 - Branch County and Southern Lower Michigan
On May 31, 1998 a derecho with winds averaging 60 to 90 mph (the highest
being 130 mph) raced across Lower Michigan, causing about 860,000
customers in Michigan to lose electrical power, and around 2 million across
the United States. The 860,000 customers became a new historical record in
Michigan, slightly exceeding the number of customers that lost power during
the Southern Great Lakes Derecho of 1991. For Consumers Energy utility
company, which serves much of western and middle Lower Michigan, this
derecho event was considered to be the most destructive weather event in its
history.
January 1, 2000 - Branch County and Statewide
The most anticipated electric power failure in the history of humankind never
actually occurred. The much-celebrated year 2000 (commonly known as
Y2K) computer conversion crisis was considered by many to be the biggest
“non-event” ever. Actually, several years of mitigation and preparedness
efforts had paid off on the morning of January 1, 2000, when the electric
power grid and other critical public utility systems remained operational –
stemming fears that there would be widespread power outages, resource
shortages, and economic and social chaos. The electrical grid in Branch
County and across the country continued to operate on January 1 and
beyond, without so much as a hiccup – a testament to the proactive efforts
of the electric power industry.
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August 2003 - Branch County and Northeastern United States
On Aug. 14, 2003, most residents of the northeast United States and Ontario
were hit by the largest blackout in North America's history, including Branch
County. Electricity was cut to 50 million people, bringing darkness to
customers from New York to Michigan. Some essential services remained in
operation in most of these areas, although backup generation in some cities
was not up to the task. The phone systems remained operational in most
areas; however, the increased demand by people phoning home left many
circuits overloaded. Water systems in several cities lost pressure, forcing
boil-water advisories.
Cellular telephones experienced significant service disruptions as their
transmission towers were overloaded with a sudden increase in the volume of
calls. Television and radio stations mostly remained on the air, with the help
of backup generators, or by relaying their broadcasts through the Grimsby
transmission towers, which were online throughout the blackout. Most
interstate rail transportation in the United States was shut down, and the
power outage's impact on international air transportation and financial
markets was widespread. Meanwhile, the reliability and vulnerability of all
electrical power grids were called into question. Total costs of the blackout
have been estimated at between 4 and 10 billion dollars.
December 2013 Statewide Electrical Power Infrastructure Failure
A massive ice storm hit Michigan shortly before Christmas, knocking out
power to approximately 380,700 homes and businesses, some of whom were
then without power for up to a week and a half. The outages came in waves,
with the first hitting on the night of the storm and others following later on
as ice weighed down tree branches and power lines which then broke.
Consumers Energy, DTE Energy, and the Lansing Board of Water and Light
were the hardest hit power companies. Consumers Energy said that the
storm was the largest Christmas-week storm in the company’s 126-year
history and the worst ice storm in 10 years. Utility crews had a difficult time
restoring power as more ice, snow, and frigid temperatures arrived after the
initial event. The Michigan Public Service Commission began an assessment
of the event, its aftermath, and the quality of response procedures used.

Significant Bridge Failures in the United States:
December 1967 Point Pleasant, West Virginia Bridge Failure
On December 15, 1967, the Silver Bridge collapsed while it was full of rushhour traffic, resulting in the death of 46 people. The bridge, constructed in
1928, connected Point Pleasant, West Virginia and Kanauga, Ohio, over the
Ohio River. Investigation of the wreckage identified the cause as the failure
of a single eye-bar in a suspension chain, due to a small defect 0.1 inch
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deep. Analysis showed that the bridge was carrying much heavier loads than
it had originally been designed for, and that it was poorly maintained.
May 1980 Tampa, Florida Bridge Failure
On May 9, 1980 in Tampa, Florida, during a blinding spring squall, the
freighter Summit Venture rammed into the Sunshine Skyway and knocked
out a 1,200-foot length of the bridge across the mouth of Tampa Bay. Thirtyfive people, most of them in a Greyhound Bus, died as a result of the
accident.
October 1989 Oakland, California Bridge Failure
On the afternoon of October 17, 1989, the Cypress Street (Viaduct) Freeway
bridge in Oakland, California collapsed as a result of the Loma Prieta
earthquake. The braces that held the upper-level to the lower-level broke in
two and then fell outward, dropping the upper-level down on top of the lower
level with a force of approximately two million tons. Autos, trucks, and buses
were crushed, along with their occupants. The collapse started in the
northern sections of the freeway, and like a domino effect, each adjacent
section began to collapse in turn. The collapse resulted in 42 fatalities.
September 2001 South Padre Island, Texas Bridge Failure
In the early morning hours of September 15, 2001, four loaded barges
crashed into one of the Queen Isabella Causeway's support columns in South
Padre Island, Texas, resulting in three 80-foot sections of the bridge falling
into the water and leaving a large gap in the roadway. The collapsed sections
were near the highest point of the causeway, making it difficult for
approaching drivers to notice. Eight people were killed as their cars fell 85
feet into the water. Five vehicles were recovered from the water, along with
thirteen survivors.
August 2007 Minneapolis, Minnesota Bridge Failure
On August 1, 2007 the I-35W Mississippi River bridge, a steel truss arch
bridge that carried Interstate 35W across the Mississippi River in Minneapolis,
collapsed during the evening rush hour. It collapsed into the river and onto
the riverbanks beneath, killing 13 people and injuring another 145. The
bridge was Minnesota's fifth busiest, carrying 140,000 vehicles daily. The
NTSB cited a design flaw as the likely cause of the collapse, and asserted
that additional weight on the bridge at the time of the collapse contributed to
the failure.
Immediately after the collapse, help came from emergency response mutual
aid within the seven-county Minneapolis-Saint Paul metropolitan area, and
from charities and volunteers. City and county employees managed the
rescue, using post-9/11 techniques and technology that may have saved
additional lives. This failure stemmed from a major recent flaw and showed
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how this could happen in any location in the United States, including
Michigan, with its significant number of "structurally deficient" bridges.

Significant Structural Collapses in the United States:
July 1981 Kansas City, Missouri Walkway Collapse
The Hyatt Regency hotel walkway collapse was a major disaster that
occurred on July 17, 1981 in Kansas City, Missouri, killing 114 people and
injuring more than 200 others during a tea dance. Approximately 2,000
people had gathered in the atrium to participate in and watch a dance
contest. At 7:05 PM, the walkways on the second, third, and fourth floor
were packed with visitors as they watched over the active lobby, which was
also full of people. The fourth floor bridge was suspended directly over the
second floor bridge, with the third floor walkway set off to the side, several
meters away from the other two. The connection failed and both walkways
crashed—one on top of the other, and then into the lobby below.
The cause of the accident was a flawed design change that doubled the load
on the connection between the fourth floor walkway support beams and the
tie rods carrying the weight of both walkways. This new design could barely
handle the dead load weight of the structure itself, much less the weight of
the spectators standing on it. The serious flaws of the revised design were
further compounded by the fact that both designs placed the bolts directly in
a welded joint between two facing C-channels, the weakest structural point in
the box beams. Investigators concluded that the basic problem was a lack of
proper communication between stakeholders. In particular, drawings that
were only preliminary sketches had been interpreted as finalized drawings.
The initial design had been accepted without performing basic calculations
that would have revealed its serious flaws.
April 1987 Bridgeport, Connecticut. Building Collapse
On April 23, 1987, 28 construction workers were killed when a 16 story
residential project under construction in Bridgeport, Connecticut, collapsed.
Its partially erected frame completely collapsed, probably as a result of high
concrete stresses on the floor slabs which resulted in cracking and a kind of
punch through failure. It was believed that this accident highlighted the
deficiencies of the lift slab construction techniques used at that time.
June 2003 Chicago, Illinois Balcony Collapse
On June 29, 2003 in Chicago, Illinois, the deadliest balcony collapse in United
States history occurred. Thirteen people were killed and another 57 were
injured when an overcrowded balcony at a party collapsed. The second floor
balcony collapsed onto the first floor, which itself collapsed into the basement
below (30 foot total drop), carrying a total of around 100 persons between

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

168

them. Initial inquiries suggested that the collapse was probably due to
overcrowding, but it was ultimately determined that poor construction was to
blame. The balcony was one foot wider than codes had permitted, giving it
too large an area. The balcony also had inadequate supports, was floored
with undersized lengths of wood, and was attached to the walls with screws
that were too short. The effects of age on the structure also played a role.

IV.

Risk Rating

Medium Risk. Infrastructure failures can occur at any time and in any
location in Branch County and can be in direct correlation to other
hazards events such as: structural fires, pipeline incidents, hazardous
materials (fixed site and transportation), transportation accidents, and
civil disturbances.
Pipeline Accidents: Oil or Gas
I.

Hazard Profile

A petroleum and natural gas pipeline accident is an uncontrolled
release of petroleum or natural gas, or the poisonous by-product
hydrogen sulfide, from a pipeline. Though often overlooked, petroleum
and natural gas pipelines pose a real threat in Branch County.
Petroleum and natural gas pipelines can leak or fracture and cause
property damage, environmental contamination, injuries, and even
loss of life. The vast majority of pipeline accidents that occur in
Michigan are caused by third party damage to the pipeline, often due
to construction or some other activity that involves trenching or
digging operations. Many structures are located right next to pipelines
and thus may be at risk. Pipelines can also cross through rivers,
streams, and wetlands, thus posing the possibility of extensive
environmental damage in the event of a major failure.
The State of Michigan as a whole is both a major consumer and
producer of natural gas and petroleum products, which also directly
impacts Branch County. According to the federal Energy Information
Administration, Michigan’s consumption of petroleum products,
particularly liquefied petroleum gases (LPG) is high; Michigan is the
largest residential LPG market in the nation, due mostly to high
residential and commercial propane consumption. More than 78% of
the overall home heating market uses natural gas as its primary fuel.
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With over one-tenth of U.S. capacity, Michigan has the greatest
underground natural gas storage capacity in the nation and supplies
natural gas to neighboring states during high-demand winter months.
Driven largely by the residential sector, Michigan’s natural gas
consumption is high. Nearly four-fifths of Michigan households use
natural gas as their primary energy source for home heating.
Because petroleum and natural gas pipeline accidents will occur
eventually, affected local communities must be prepared to respond to
the accident, institute necessary protective actions, and coordinate
with federal and state officials and the pipeline company emergency
crews to effectively manage and recover from the accident. That can
best be accomplished through the collaborative planning, training, and
exercising of emergency procedures with all potentially involved
parties.
A.

Location

The state's major natural gas storage facilities are located in the
central part of the Lower Peninsula, Branch County is well south of the
location. Branch County does have multiple natural gas pipelines
traveling through the county leaving the State of Michigan. Natural gas
is piped into those storage facilities from Michigan wells, and from
large transmission pipelines that originate in Canada, the southwestern
United States, and the Gulf of Mexico area.
B.

Severity

Severe events may cause shortages of, and higher prices for,
petroleum and other fuels. Some residents with low incomes or fixed
budgets may find higher prices to be unaffordable, and may face
problems involving heating and other energy needs being used to
maintain their homes and health. Transportation and fuel costs may
become too expensive to allow business profits to be maintained,
when such businesses rely on fuel-driven transportation or functions.
Those in the vicinity of the pipeline break itself may suffer from health
problems, unpleasant odors, evacuations, and damage/contamination
of their property. Some pipeline accidents result in explosions that
cause extensive damage, injury and even loss of life. Gas leaks in
particular can cause surprising amounts of damage from sudden
explosions, without any advance warning to those nearby.
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C.

Probability

While it is true that the petroleum and natural gas industries have
historically had a fine safety record, and that pipelines are by far the
safest form of transportation for these products, the threat of fires,
explosions, ruptures, and spills nevertheless exists. Petroleum and
natural gas pipeline accidents are on the rise, due to the aging of the
underground infrastructure (much of which was laid over 50 years
ago) and an increase in construction excavation. In addition to these
hazards, there is the danger of hydrogen sulfide (H2S) release. These
dangers can be found around oil and gas wells, pipeline terminals,
storage facilities, and transportation facilities where the gas or oil has
a high sulfur content. Hydrogen sulfide is not only an extremely
poisonous gas, but is also explosive when mixed with air at
temperatures of 500 degrees Fahrenheit or above.
D.

Warning

Michigan’s first line of defense against pipeline (and other utility line)
breaks from construction excavations is the “MISS DIG” Program
established with the passage of 1974 PA 53 – The Protection of
Underground Facilities. MISS DIG System, Inc., is a 24-hour utility
communications system that helps contractors comply with the state
law (Act 53) that requires the notification of utilities at least three
working (but not more than 21 calendar) days before starting the
excavation, tunneling, demolishing, drilling or boring procedures, or
explosive discharges for a project. When properly administered and
followed, the MISS DIG safety system does an excellent job of
minimizing pipeline and utility line accidents.
II.

Vulnerability

A.

Natural

Petroleum and natural gas pipelines pose a real threat in Branch
County because they can lead to leaks, fractures, fires, explosions,
ruptures, and spills that cause environmental contamination. The
danger of hydrogen sulfide (H2S) release can occur where the gas or
oil has a high sulfur content. Hydrogen sulfide is not only an extremely
poisonous gas, but is also explosive when mixed with air at
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temperatures of 500 degrees Fahrenheit or above. Atmospheric
concentrations of greenhouse gases, especially carbon dioxide,
methane, and nitrous oxide, can contribute to climate change, both
regionally and globally. Adverse local consequences to ecological and
socio-economic systems can result from a major petroleum or natural
gas pipeline accident. Particulate pollutants may consist of metals,
soot, or similar small substances. Soft sloping ground near waterway
crossings can be susceptible to erosion or lateral spreading, which may
cause significant pipe displacement or rupture.
B.

Manmade

Severe events may cause shortages of, and higher prices for,
petroleum and other fuels. Some residents with low incomes or fixed
budgets may find higher prices to be unaffordable, and may face
problems involving heating and other energy needs being used to
maintain their homes and health. Transportation and fuel costs may
become too expensive to allow business profits to be maintained,
when such businesses rely on fuel-driven transportation or functions.
Those in the vicinity of the pipeline break itself may suffer from health
problems, unpleasant odors, evacuations, and damage/contamination
of their property. Some pipeline accidents result in explosions that
cause extensive damage, injury and even loss of life. Gas leaks in
particular can cause surprising amounts of damage from sudden
explosions, without any advance warning to those nearby.
C.

Systems

As far as systems are concerned with the oil and gas well hazard,
there may be a sense that inadequate regulation, authorization, or
oversight was maintained by the state, if there is an event of
significant size or impact. The nature of the transported materials also
causes concern about environmental and health impacts.
III. Past Events
Significant Petroleum and Natural Gas Pipeline Accidents Affecting
Branch County
Following are brief synopses of some of the more significant petroleum
and natural gas pipeline accidents that have affected Branch County in
recent decades:
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January 10, 1963 – Coldwater
A pipeline spilled gasoline across US-27 in Coldwater, MI in early January
1963. Fortunately there were no injuries or ignition.
March 17, 2014 – Coldwater
A home in Coldwater exploded from a natural gas leak. Fortunately, a man
and his seven dogs survived the blast.

IV.

Risk Rating

Medium-Low: The risk can be in direct correlation with other hazard
events such as infrastructure failures and fixed site hazardous
materials incidents.
Thunderstorms
I.

Hazard Profile

Severe thunderstorms are weather systems accompanied by strong
winds, lightning, heavy rain, and possibly hail and tornadoes. Severe
thunderstorms can occur at any time in Branch County, although they
are most frequent during the warm spring and summer months from
May through September. The potential thunderstorm threat is often
measured by the number of “thunderstorm days” – defined as days in
which thunderstorms are observed. Branch County, in general, is
subject to approximately 36 thunderstorm days per year.
Thunderstorms form when a shallow layer of warm, moist air is
overrun by a deeper layer of cool, dry air. Cumulonimbus clouds,
frequently called “thunderheads,” are formed in these conditions.
These clouds are often enormous (up to six miles or more across and
40,000 to 50,000 feet high) and may contain tremendous amounts of
water and energy. That energy is often released in the form of high
winds, excessive rains, lightning, and possibly hail and tornadoes.
Thunderstorms are typically short-lived (often lasting no more than
30-40 minutes) and fast moving (30-50 miles per hour). Strong
frontal systems, however, may spawn one squall line after another,
composed of many individual thunderstorm cells.
Severe
thunderstorms may also cause severe flood problems because of the
torrential rains that they may bring to an area. Thunderstorms
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sometimes move very slowly, and can thus dump a tremendous
amount of precipitation onto a location. Flooding can result, including
flash floods, “urban flooding,” and riverine flooding.
Severe winds are non-tornadic winds of 58 miles per hour or greater.
Severe winds spawned by thunderstorms or other storm events have
had devastating effects on Branch County, resulting in
deaths,
injuries, and millions of dollars in damage to public and private
property and agricultural crops since 1970. Severe wind events are
characterized by wind velocities of 58 miles per hour or greater, with
gusts sometimes exceeding 74 miles per hour (hurricane velocity), but
do not include tornadoes. (Please refer to the Tornadoes section which
follows, for more information on that hazard.)
The property damage from straight line winds can be just as extreme
as that of a tornado, since the damage from straight line winds is more
widespread and usually affects multiple counties.
In addition to
property damage to buildings (especially less sturdy structures such as
storage sheds, outbuildings, etc.), there is a risk for infrastructure
damage from downed power lines due to falling limbs and trees.
Large-scale power failures, with hundreds of thousands of customers
affected, are common during straight-line wind events.
Another dangerous aspect of straight line winds is that they occur
more frequently beyond the April to September time frame than is
seen with the other thunderstorm hazards. It is not rare to see severe
winds ravage parts of the state in October and November. Stark
temperature contrasts seen in colliding air masses along swift-moving
cold fronts occur regularly during those months.
In terms of response to a severe wind event, providing for the mass
care and sheltering of residents left without heat or electricity, and
mobilizing sufficient resources to clear and dispose of downed tree
limbs and other debris from roadways, are the primary challenges
facing communities. In addition, downed power lines present a public
safety threat that requires close coordination of response efforts
between local agencies and utility companies.
Therefore, every
community should adequately plan and prepare for this type of
emergency. That planning and preparedness effort should include the
identification of necessary resources such as cots, blankets, food
supplies, generators, and debris removal equipment and services. In
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addition, each community should develop debris management
procedures (to include the identification of multiple debris storage,
processing and disposal sites) so that the stream of tree and
construction debris can be handled in the most expedient, efficient,
and environmentally safe manner possible.
To mitigate the effects of severe winds, communities can: 1) institute
a comprehensive urban forestry program, 2) properly brace and
strengthen vulnerable public facilities, 3) ensure compliance with
manufactured home anchoring regulations, 4) coordinate with utility
companies on local restoration priorities and procedures, 5) improve
local warning systems, and 6) amend local codes to require structural
bracing, where appropriate, in all new residential and commercial
construction.
Derecho:
A Derecho, also called a bow echo, is a widespread and long-lived
windstorm that is associated with a fast-moving band of severe
thunderstorms. Derechos are usually not associated with a cold front,
but instead with a stationary front. They occur mostly in July, but can
occur at anytime during the spring or summer. The following map
gives an indication of the pattern of Derecho frequency across the
Midwest.
There are three types of Derechos:
•

Serial Derecho - Multiple bow echoes embedded in a massive line
typically around 250 miles long. This type of Derecho is usually
associated with a very deep low pressure system. Also because of
embedded supercells, tornadoes can easily spin out of these types
of Derechos.

•

Progressive Derecho - A small line of thunderstorms take a bowshape and can travel for hundreds of miles.

•

Hybrid Derecho - Has characteristics of a serial and progressive
Derecho. These types of Derechos are associated with a deep low
pressure system like serial Derechos, but are relatively small in size
like progressive Derechos.
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Hail:
Hail is a condition where atmospheric water particles from
thunderstorms form into rounded or irregular lumps of ice that fall to
the earth. Hail is a product of the strong thunderstorms that frequently
move across Branch County. As one of these thunderstorms passes
over, hail usually falls near the center of the storm, along with the
heaviest rain. Sometimes, strong winds occurring at high altitudes in
the thunderstorm can blow the hailstones away from the storm center,
causing an unexpected hazard at places that otherwise might not
appear threatened.
Most hailstones range in size from a pea to a golf ball, but hailstones
larger than baseballs have occurred with the most severe
thunderstorms. Hail is formed when strong updrafts within the storm
carry water droplets above the freezing level, where they remain
suspended and continue to grow larger until their weight can no longer
be supported by the winds. They finally fall to the ground, battering
crops, denting autos, and injuring wildlife and people. Large hail is a
characteristic of severe thunderstorms, and it may precede the
occurrence of a tornado.

Lightning:
Lightning is the discharge of electricity from within a thunderstorm.
Lightning is a random and unpredictable product of a thunderstorm’s
tremendous energy. The energy in the storm produces an intense
electrical field like a giant battery, with the positive charge
concentrated at one end and the opposite charge concentrated at the
other. Lightning strikes when a thunderstorm’s electrical potential
(the difference between its positive and negative charges) becomes
great enough to overcome the resistance of the surrounding air.
Bridging that difference, lightning can jump from cloud to cloud, cloud
to ground, ground to cloud, or even from the cloud to the air
surrounding the thunderstorm. Lightning strikes can generate current
levels of 30,000 to 40,000 amperes, with air temperatures often
superheated to higher than 50,000 degrees Fahrenheit (hotter than
the surface of the sun) and speeds approaching one-third the speed of
light.
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Globally, there are about 2,000 thunderstorms occurring at any given
time, and those thunderstorms cause approximately 100 lightning
strikes upon the ground each second.
In the United States,
approximately 100,000 thunderstorms occur each year, and every one
of those storms generates lightning. It is not uncommon for a single
thunderstorm to produce hundreds or even thousands of lightning
strikes. However, to the majority of the general public, lightning is
perceived as a minor hazard. That perception lingers despite the fact
that lightning damages many structures and kills and injures more
people in the United States per year, on average, than tornadoes or
hurricanes. Many lightning deaths and injuries could be avoided if
people would have more respect for the threat lightning presents to
their safety.
Lightning deaths are usually caused by the electrical force shocking
the heart into cardiac arrest or throwing the heartbeat out of its usual
rhythm. Lightning can also cut off breathing by paralyzing the chest
muscles or damaging the respiratory center in the brain stem. It takes
only about one-hundredth of an ampere of electric current to stop the
human heartbeat or send it into ventricular fibrillation. Lightning can
also cause severe skin burns that can lead to death if complications
from infection set in. As an indicator of the circumstances involving
lightning fatalities, injuries and damage in the United States, consider
the following statistics compiled by the National Oceanic and
Atmospheric Administration (NOAA) and the National Lightning Safety
Institute (NLSI) for the period of 1959-1994:
Location of Lightning Strikes
• 40% are at unspecified locations
•

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

•

14% occur to someone under a tree (not including golf courses)

•

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

•

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

•

3% are related to heavy equipment and machinery

•

2.4% are telephone-related
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Gender of Victims
• 84% are male; 16% are female
Months of Most Strikes
• July (30%); August (22%); June (21%)
Most Likely Time Period of Reported Strikes
• 2:00 PM – 6:00 PM
Number of Victims
• One victim (91%); two or more victims (9%)
Because it is virtually impossible to provide complete protection to
individuals and structures from lightning, this hazard will continue to
be a problem for Branch County’s residents and communities.
However, lightning deaths, injuries, and property damage can be
reduced through a combination of public education, human vigilance,
technology, proper building safety provisions, and simple common
sense.
A.

Location

Although damaging hail is much less frequent than thunderstorms,
since only a fraction of all thunderstorms produce damaging hail, there
is still an unusual aspect to the types of events that cause damages to
occur. Hail is most likely for severe thunderstorms that also produce
great amounts of precipitation, but although damaging hail has
occurred in every part of Branch County, the events producing the
largest-sized hail are not always reported to be damaging, and much
smaller-sized hail often causes far greater negative impacts. The vast
majority of reported property damage in Branch County stems from
just a few events. This unusual pattern is also reflected in the
geographic variation in damage reports in Michigan.
Alternatively, the geographic pattern of the worst recent hail events
may just be an artifact of the relatively small number of severely
damaging events.
If so, then the severe hail hazard might be
characterized in a manner similar to tornadoes, in that a severe event
has the potential to cause severe damage to any location in Branch
County, but that the chance of any specific location being struck is
very rare. Therefore, for most of Branch County’s citizens, hail will
appear to be a mere curiosity that seems infrequent and harmless.
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This impression is held by far fewer persons who are responsible for
agricultural produce though since they are aware that hail can be
extremely harmful to their crops.
The map indicates the location of moderate and high intensity
derechos. Branch County is located in a red location, indicating one of
the only locations in Michigan in the red category that shows the most
derecho occurrences.
Moderate and High Intensity Derechos
1980-2001

Note: Numbers on map indicate the number of Derechos that occurred during the period.
Source: National Oceanic and Atmospheric Administration

B.

Severity

Most hailstones reported in Michigan range in size from a pea (¼”
diameter) to a golf ball (1¾” diameter), but hailstones larger than
baseballs (2¾” diameter) have occurred with the most severe
thunderstorms. In 2009, the official cut-point that denotes severe hail
events was increased from 0.75” to 1.00”.
The following table
provides the official classifications of hail magnitude, as often used in
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weather reporting and event records. Some statistics cover multiple
categories of hail magnitude (by combining table cells together).
Descriptive size of Diameter
hail

Pea
Marble
mothball
Penny or dime
Nickel
Quarter
Half-dollar

¼” (6mm)
or ½”
(13mm)
¾”
(19mm)
0.9”
(22mm)
1” (25mm)
1¼”
(32mm)

Walnut or ping- 1½”
pong ball
(38mm)
Golf ball
1¾”
(44mm)
Hen’s egg
2” (51mm)
Tennis ball
2½”
(64mm)
Baseball
2¾”
(70mm)
Tea cup
3” (76mm)
Grapefruit
Softball

Number
Impacts:
of
MI
events
(19962013)
Too many Common
to include occurrence. Impacts
not tallied—usually
minimal.
} 2080
Old threshold for
}
severe hail, raised to
1” in 2009.

Areas
occurrence

} 1022
}

Every county in
Michigan

} 427
}

52
8
14
7

4”
2
(102mm)
4½”
0
(114mm)
TOTAL: 3612

$70,028,000
property
damage,
$2.79M in crop
damage
$201.229M property
damage, $3.025M
crop damage, 3 inj.

of

Every county in
Michigan

Every county in
Michigan

Almost
counties
the state

all
across

$7.33 million in 43 counties
property
damage, located across
$615,000 in crop the entire state
damages, 1 injury
$6.031M in property
damage
$800K in property
damage

Worst
in
Western U.P.
Gogebic,
Jackson

$288M
property, All MI counties
$8M crop
Sources: Two left columns—Coenraads 2006:224, three right columns—NCDC Storm
Events database.

Lightning can be especially damaging for electrical infrastructure,
causing localized power outages and damage to phone lines and
communication systems. Computers are also especially vulnerable to
lightning strikes. In terms of property losses from lightning, statistics
vary widely according to source. The Insurance Information Institute
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estimates that lightning damage amounts to nearly 5% of all paid
insurance claims, with residential claims alone exceeding $1 billion.
Information from insurance companies shows one homeowner’s
damage claim for every 57 lightning strikes. The NLSI has estimated
that lightning causes more than 26,000 fires annually, with damage to
property exceeding $5-6 billion. Electric utility companies across the
country estimate as much as $1 billion per year in damaged
equipment and lost revenue from lightning. The Federal Aviation
Administration (FAA) reports approximately $2 billion per year in
airline industry operating costs and passenger delays from lightning.
Because lightning-related damage information is compiled by so many
different sources, using widely varying collection methods and criteria,
it is difficult to determine a collective damage figure for the U.S. from
lightning. However, annual lightning-related property damages are
conservatively estimated at several billion dollars per year, and those
losses are expected to continue to grow as the use of computers and
other lightning-sensitive electronic components becomes more
prevalent.
C.

Probability

Branch County, in general,
thunderstorm days per year.

is

subject

to

approximately

36

The National Weather Service began recording hail activity in Michigan
in 1967. Statistics since that time indicate that approximately 50% of
the severe thunderstorms that produce hail have occurred during the
months of June and July, and nearly 80% have occurred during the
prime growing season of May through August. As a result, the
damage to crops from hail is often extensive. The National Weather
Service forecasts of severe thunderstorms usually give sufficient
warning time to allow residents to take appropriate action to reduce
the effects of hail damage on vehicles and some property. However,
little can be done to prevent damage to crops.
The NLSI has estimated that 85% of lightning victims are children and
young men (ages 10-35) engaged in recreation or work-related
activities. Approximately 20% of lightning strike victims die, and 70%
of survivors suffer serious long-term after-effects such as memory and
attention deficits, sleep disturbance, fatigue, dizziness, and numbness.

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

181

D.

Warning

One positive aspect of assessing thunderstorm risks comes from the
fact that thunderstorm hazards have some degree of predictability and
are closely monitored by the National Weather Service. In addition to
daily forecasts, which predict the probability of rainy or stormy
weather, the NWS system of Watches and Warnings helps
communities understand when there is a potential risk of severe
thunderstorms, or if severe thunderstorms are imminent. When the
NWS issues a “Severe Thunderstorm Watch,” it means that
thunderstorms with large hail and damaging winds are possible in your
area. When the NWS issues a “Severe Thunderstorm Warning,” it
signifies that severe thunderstorms (with the damaging winds and
hail) are in your area or are imminent.
The NWS has an office in Northern Indiana (Syracuse, IN)
(http://www.crh.noaa.gov/iwx/) that covers Branch County and is
responsible for monitoring and providing predictions and bulletins for
that portion of the state. The station provides information on severe
weather watches and warnings, but also provides useful Doppler Radar
images that track the movement of thunderstorms in the area. Since
thunderstorms bring the potential for dangerous hail, lightning,
straight-line winds, and tornadoes, it is necessary to further examine
each of those hazards. Useful historical information on hail, severe
winds, lightning, and tornadoes for the county can be found through
the National Climatic Data Center’s Storm Data website
National Weather Service forecasts of severe winds usually give
sufficient warning time to allow residents to take appropriate action to
reduce, at least to some degree, the effects of wind on structures and
property. Little can be done to prevent damage from flying objects.
However, proper structural bracing techniques can help minimize or
even eliminate major damage due to the loss of a roof or movement of
a building off its foundation.
Large outdoor gatherings (e.g., sporting events, concerts,
campgrounds, fairs, festivals, etc.) are particularly vulnerable to
lightning strikes that could result in many deaths and injuries. This
vulnerability underscores the importance of developing site-specific
emergency procedures for these types of events, with particular
emphasis on adequate early detection, monitoring, and warning of
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approaching thunderstorms. Early detection, monitoring, and warning
of lightning hazards, combined with prudent protective actions, can
greatly reduce the likelihood of lightning injuries and deaths. In
addition, close coordination between event organizers, local
emergency management officials, and response agencies (i.e., police,
fire, emergency medical care) can help prevent unnecessary (and
often tragic) delays and mistakes in rendering care should a lightning
incident occur.
National Weather Service Doppler Radar
The National Weather Service (NWS) has completed a major
modernization program designed to improve the quality and reliability
of weather forecasting. The keystone of this improvement is Doppler
Weather Surveillance Radar, which can more easily detect severe
weather events that threaten life and property – including severe
winds. Most important, the lead time and specificity of warnings for
severe weather have improved significantly.
Doppler technology calculates both the speed and the direction of
motion of severe storms. By providing data on the wind patterns
within developing storms, the new system allows forecasters to better
identify the conditions leading to severe weather such as tornadoes
and severe straight-line winds. This allows early detection of the
precursors to severe storms, as well as information on the direction
and speed of storms once they form.
II.

Vulnerability

A.

Natural

Non-tornadic winds of at least 58 mph are classified as severe winds
and/or derechos.
Some of the harmful effects of wind on the
environment include full-grown trees being completely uprooted and
knocked down, or large acreage of forest land being destroyed. Large
amounts of debris, elements from collapsed structures, and destroyed
natural vegetation can result from severe winds. Wildlife species can
be harmed. Collapsed structures can contain combustible building
materials, debris, chemicals, machinery, smoke, sewage, or other
elements that can damage the environment. Lakeshore beach erosion
can occur, along with rip currents in the water, as a result of severe
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winds. Winds can stir up sediments in waterways that can also disrupt
the ecosystem.
Hail is a product of strong thunderstorms, usually occurs along with
the heaviest rain, and ranges in size from a pea to a golf ball (and in
some rare occurrences, a baseball). The primary effects on the natural
environment include physical damage to vegetation such as forests,
plants, and crops, and physical harm to wildlife species. Plants with
well-established root systems will seldom die, but some younger or
smaller forms of vegetation may not survive a severe hail storm. Hail
can damage some fruit and vegetable plants and render them
unsuitable for consumption by humans. This can also lead to an
increased risk of bacteria that can kill healthy trees as well as nearby
wildlife. The impact of hail can cause soil erosion that can exacerbate
flooding, and large ice can potentially clog or reduce the effectiveness
of drainage paths, culverts, and grates.
Trees can be blown apart completely if struck by lightning, or have
branches and bark broken off that can scar and even kill them.
Lightning can cause trees and natural vegetation to catch fire, and
large wildfires (q.v.) can be devastating upon an area’s short-term
ecological condition. Dry lightning is lightning that occurs with no
precipitation at ground level, and this type of lightning is the most
common natural cause of wildfires. Humans and wildlife can both be
killed or injured when struck by lightning, and smoke from wildfires is
unhealthy to breathe.
B.

Manmade

Severe winds tend to impede transportation, causing slowed traffic and
impaired control on roadways, and delays in the flight schedules for
airlines. In addition, their physical impact can be comparable to that of
a weak tornado, judged in terms of the severity of the resulting
property damage, but with a more widespread area of effect.
Structural collapse, and damages caused by falling trees/limbs, can
cause injury and impairment of the residential and commercial use of
the affected properties. It is very common for winds to cause trees and
their limbs to break communication and power lines, causing the types
of impacts described for the lightning hazard (and in the section on
infrastructure failures).
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Hail generally causes minor property damage within its area of impact,
but large hail also discourages the public from outdoor activities and
events, due to concerns involving safety and comfort. Property
damage often involves hail impacts upon motor vehicles, but
widespread damage to the roofs and siding of homes can also occur.
Even though automobiles can be protected in garages, some hail is
large enough to cause damage to built structures themselves. Thus, in
addition to the other types of thunderstorm hazards (lightning, winds
and tornadoes, and excessive precipitation), serious damage can come
from severe hail.
Lightning has a discouraging effect on outdoor activities, and has also
caused casualties (including death) and severe property damage,
including the ignition of structural fires and wildfires, which in turn
present serious additional risks and harm to the public and its
property. Electrical and communications infrastructure can be affected
by lightning strikes, causing widespread inconvenience and, in some
cases, life-threatening impairment of needed medical equipment and
emergency response.
C.

Systems

Hail can be extremely harmful to crops and the farming system. Many
kinds of produce are vulnerable to damage, whether fruit or vegetable:
potatoes, beans, tomatoes, corn, soybeans, apples, peaches, grapes,
plums, cherries and raspberries have all been severely damaged by
hailstorms in Branch County.
Responders tend to be working outdoors in conditions from which most
residents are taking shelter during a storm. Although special training
and safety precautions have usually been taken (e.g. for line-repair
workers), nevertheless, responders are more exposed to and at-risk
from the impacts of thunderstorms. Some winds, such as the most
extreme gusts from severe straight-line winds (microbursts), can be
brief, but can still be surprising and harmful to those caught in them.
Strong winds can also persist for many hours and exacerbate the
existing difficulties and challenges involved in emergency response—
impeding traffic, causing power loss and road closures, and making the
use of equipment more difficult. Lightning makes the use of various
equipment more difficult and inhibits the ability of responders to work
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safely outdoors. In terms of hail, fortunately most episodes of hail are
brief and it is usually easy to take cover to avoid being injured.
If thunderstorms cause infrastructure system failures, a question may
be raised about the adequacy of that infrastructure, its maintenance,
and its design and regulation. In events that require mass sheltering,
such as schools or large gatherings (e.g. a county fair or communitysponsored event), the ability of local and state government to
adequately plan for severe weather is often vital to the success of such
events, which themselves are often important for various sectors of
the local and state economy. Citizen discontent and mediaexacerbated controversies have arisen from situations in which
inadequate planning was evident, or provisions for public sheltering
were inadequate.
III. Past Events
Significant Hail Events Affecting Branch County
Following are brief synopses of some of the more significant hail
events that have affected Branch County in recent decades:
June 15, 1974 – Branch County
Nearly 2 inch diameter hail fell at Union City. The hail damaged cars, mobile
homes, house siding and caused broken windows.
May 1985 - Lower Peninsula and Branch County
In May 1985, severe thunderstorms accompanied by hail struck much of the
counties of the Lower Peninsula, including Branch County.
August 17, 1988 - Lower Peninsula and Branch County
On August 17, 1988 during the late afternoon and evening hours a transition
to cooler weather caused severe thunderstorms that brought large hail and
damaging winds throughout much of Michigan, including Branch County. This
was the last hot and dry day of one of the hottest summers in Michigan.
March 27, 1991 - Lower Peninsula (central and southern counties) and
Branch County
On March 27, 1991 severe thunderstorms and accompanying high winds and
hail caused considerable damage across a large portion of central and
southern Lower Michigan, damaging homes, businesses, farms and some
public facilities. A total of three deaths and 27 injuries were attributed to the
storms. In Kalamazoo and Portage in nearby Kalamazoo County, softball size
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hail, up to 4.5” in diameter, did extensive damage to automobiles, windows
and trees.
April 12, 1996 - Lower Peninsula (southern counties) and Branch County
Golf ball sized hail fell across the southern townships from 5 miles south of
Bronson to Quincy along the path of severe thunderstorms. Tree limbs,
power lines, windows, aluminum and vinyl siding on houses were damaged.
Numerous recreational vehicles parked at a dealership were badly damaged.
The event resulted in $6 million in property damage throughout southern
Michigan.
July 2, 1997 - Lower Peninsula and Branch County
A severe thunderstorm during the early morning hours of July 2, 1997
pounded much of the Lower Peninsula with 1” to 2.25” diameter hail.
Damaging hail was reported in numerous locations across the Lower
Peninsula on July 2, including in Branch County.
June 24, 1998 - Lower Peninsula (central and southern counties) and Branch
County
On June 24, 1998 two tracts of severe thunderstorms crossed the state
moving east to west – one tract stretched across central Lower Michigan,
while the other moved into the southern portion of the state. The more
northerly thunderstorms produced large amounts of hail in several counties,
ranging from dime to quarter sized hail up to baseball size (2.75” in
diameter) hail. Damage was widespread including in Branch County, but not
overly severe.
March 20, 2003 - Branch County
A storm resulted in heavy hail in Branch County. Golf ball sized hail was
reported in nearby Three Rivers, while quarter sized hail occurred in Sturgis
of St. Joseph County.
June 15, 2008 - Southwestern Lower Michigan and Branch County
An afternoon thunderstorm resulted in up to golf ball sized hail in
Southwestern Lower Michigan and Northwestern Indiana. The storm began as
a very proficient hail producer and evolved into a storm causing wind
damage.
April 5, 2010 - Southwestern Michigan and Branch County
Severe thunderstorms produced large hail and winds greater than 80 mph.
The most significant damage occurred in the southern portions of nearby
Kalamazoo County, with damages estimated at $125 million. To the westsouthwest of Schoolcraft (Kalamazoo County), the siding of many homes was
destroyed on the homes’ western sides, where it was battered by large hail
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of about 1.75 inches in diameter. The estimated damages from this storm
event include strong wind effects, not just hail impacts.
April 26, 2011 - Southern Lower Peninsula and Branch County
Several thunderstorm supercells produced large hail reported as up to 2” in
diameter. An injurious lightning strike in nearby Portage (Kalamazoo County)
also occurred during this weather event. Hail damages included areas across
northern Kalamazoo County ($4 million).
May 4, 2018 - Heavy winds and rain roared across Branch County
Wednesday night causing scattered pockets of damage, mostly in Coldwater
and Quincy. Trees and power lines were downed in the storm.
August 28, 2018 – Severe thunderstorms stretched from near Coldwater
northeast to Flint and Frankenmuth. Pockets of intense damaging winds of 75
to 90 mph caused damage.
May 23, 2019 – Extreme winds caused damage in Ohio and Indiana,
extending into Branch County.

Significant Lightning Events Affecting Branch County
Following are brief synopses of some of the more significant lightning
events that have affected Branch County in recent decades:
There are no known lightning events that occurred in Branch County.

Significant Severe Wind Events Affecting Branch County
Following are brief synopses of some of the more significant severe
wind events that have affected Branch County in recent decades:
July 16, 1980 - Lower Michigan and Branch County
On July 16, 1980 a line of severe thunderstorms roared across Lower
Michigan, including in Branch County. Wind gusts were reported over 100
mph, with the highest being 130 mph in Marshall. The sky preceding the
storms was an ominous dark green color. Wind-related damages were so
severe in the southern Lower Peninsula from July 15-20, 1980 that a
Presidential Major Disaster Declaration was granted for 10 counties. Branch
County did not receive a declaration but neighboring St. Joseph and Calhoun
Counties did. Over 300,000 electrical customers were left without power
statewide, some for several days. During the recovery process, almost $6.8
million in public and private assistance was made available to affected local
jurisdictions and to residents in the affected areas. Four million dollars in
low-interest disaster loans were made available through the Small Business
Administration.
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April 30, 1984 - Lower Michigan and Branch County
On April 30, 1984 a windstorm struck the entire Lower Peninsula, resulting in
widely scattered damage, and injuries. Wind gusts measured up to 91 miles
per hour in some areas. Damage was widely scattered, with buildings,
mobile homes, and vehicles being damaged. Also, electrical customers lost
power.
August 5, 1988 – Branch County
Thunderstorms with winds between 60 and 70 mph knocked down several
trees, blocking roads near Quincy and Marble Lake. 5 mobile homes were
damaged and a roof was also blown off a house.
March 27, 1991 - Central / Southern Lower Michigan and Branch County
On March 27, 1991 severe thunderstorms and accompanying high winds
caused considerable damage across a large portion of central and southern
Lower Michigan including Branch County, damaging homes, businesses,
farms, and some public facilities. Power was lost to electrical customers as
well (many for up to one week). The storms also spawned tornadoes and
hail in some areas. In nearby Sturgis, thunderstorm winds blew a tractorsemitrailer off Interstate 69 resulting in one death. There was also a total of
18 injuries.
July 7, 1991 - Southern Lower Michigan and Branch County
On July 7, 1991 a line of severe thunderstorms with very high winds crossed
the southern Lower Peninsula including impacting Branch County. The
National Weather Service recorded wind speeds of 60-70 miles per hour, with
gusts in several locations exceeding 80 miles per hour. Financial damaged
occurred, and electrical customers were left without power, some for several
days. In addition, downed power lines caused significant public safety
concerns and burdened an already difficult restoration process.
July 13-15, 1995 - Statewide
From July 13-15, 1995 severe thunderstorms damaged numerous areas of
Michigan, including Branch County. These storms, which produced winds up
to 100 miles per hour with damaging golf ball-sized hail and severe lightning,
damaged hundreds of structures and downed thousands of trees and power
lines statewide. Damage was widespread, but the impacts were not severe
or extensive enough in any one location to require supplemental disaster
assistance. The strong winds produced widespread power outages.
April 6, 1997 - Lower Michigan and Branch County
An intense early spring low pressure system moving across the Great Lakes
brought gale force westerly winds to all of Lower Michigan behind a strong
cold front. Winds increased to sustained speeds of 35 to 45 miles per hour
out of the west shortly after frontal passage. Frequent wind gusts of 50 to 70
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miles per hour were common. Damage estimates for the storm reached $5
million. The winds downed numerous trees and power lines across the
region, causing roof damage to many structures and power outages for
nearly 200,000 Consumers Energy electrical customers.
May 18, 1997 – Branch County
Thunderstorms resulted in downed trees and power lines in the northwest
part of Branch County. Minor damage was done to mobile homes and a
recreational trailer had major damage. The event resulted in approximately
$10,000 in damages.
August 16, 1997 – Branch County
Thunderstorms occurred that produced heavy rainfall amounts of 2 to 5
inches along with wind damage to trees from 60mph wind gusts in Branch
County. There were approximately 55,000 power outages across southern
Michigan. 5 homes received minor damage in Branch County resulting
approximately $25,000 in damages.
May 31, 1998 - Southern Lower Peninsula and Branch County
On May 31, 1998 a derecho raced across the Lower Peninsula around
4:30am, producing widespread 60 to 90 mph wind gusts that caused
extensive tree and structural damage and left numerous homes and
businesses without electricity. Consumers Energy reported the derecho as
the most destructive weather event in its history, leaving over 600,000 of its
customers without power. There were four storm-related fatalities and 146
injuries (mostly minor) reported in the state. Statewide, approximately 250
homes and 34 businesses were destroyed and 12,250 homes and 829
businesses were damaged. Damage estimates totaled over $166 million.
November 10-11, 1998 - Statewide
One of the strongest storms ever recorded in the Great Lakes moved across
Michigan on the 10th and 11th of November, 1998, producing strong,
persistent winds that damaged buildings, downed trees and power lines,
killed one person, and left over 500,000 electrical customers in the Lower
Peninsula without power. Wind gusts of 50-80 miles per hour were common
(the peak gust was 87 miles per hour in Mason County). Damage was
widespread but relatively minor for a storm of that intensity.
May 17, 1999 - Central / Southern Lower Michigan and Branch County
On May 17, 1999 a strong storm system raced through central / southern
Lower Michigan including Branch County, bringing with it severe winds,
heavy rain, and large hail. Wind gusts of 60-70 miles per hour downed
numerous trees and power lines, leaving many homes and businesses
without power. Peak wind gusts of 115 miles per hour were recorded in
Wyoming, MI.
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July 4-5, 1999 - Several Northern States
The Boundary Waters-Canadian Derecho, also commonly called the Boundary
Waters Blowdown, was an international Derecho that occurred during the
afternoon and evening hours of July 4 and the early morning hours of July 5,
1999. It was classified as a progressive Derecho and it traveled over 1300
miles in 22 hours through Minnesota, Wisconsin, Michigan, Ontario, Quebec
and Maine. There was also a tremendous amount of lightning associated with
this Derecho, around 6,000 lightning strikes per hour. This event was one of
the northernmost progressive Derechos to have ever been recorded. It
caused $100 million in damage, killed 2 people and injured 70. Over 700,000
homes and businesses lost power from the event.
October 24, 2001 - Southern Lower Michigan and Branch County
On October 24, 2001, much of Michigan began experiencing severe weather
as the result of a strong cold front colliding with warm, moist air. The result
was widespread strong winds (in excess of 50 miles per hour) and severe
weather throughout the state, including Branch County. The vast majority of
the damage produced by this storm system was from straight-line winds. The
storm caused extensive flooding of roads and streets, downed trees and
power lines, closed schools and businesses, and damaged cars, homes and
businesses, and public buildings. The vast majority of the damage produced
by this storm system was from straight-line winds, the strongest of which
were reported in Lansing and estimated at 120 miles per hour. Region-wide,
the storms killed two persons and injured at least 20 others, caused
extensive flooding of roads and streets, downed thousands of trees and
power lines (leaving 195,000 electrical customers without power), closed
schools and businesses, and damaged hundreds of cars, homes and
businesses, and public buildings. The areas most heavily impacted by this
storm system included the nearby county of Kalamazoo. A Governor’s
Disaster Declaration was issued for nearby Kalamazoo County to provide
supplemental state assistance for debris removal and cleanup.
July 4-6, 2003 - Southern Lower Michigan and Branch County
A line of thunderstorms that developed over Wisconsin made its way across
Lake Michigan over the Independence Day weekend, bringing wind gusts of
more than 60 miles per hour, knocking down trees and leaving many
customers without electricity. Power went out during one of the warmest
weeks of the summer, causing many citizens to lose large amounts of
perishable foods.
May 15, 2007 - Southern Lower Michigan and Branch County
Severe thunderstorm winds affected many counties including Branch County,
and measured as high as 83 knots (at the Three Rivers Airport in neighboring
St. Joseph County). Significant damages were caused at locations as diverse
as Centreville, Schoolcraft, North Aurelius, and Howell.
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June 8, 2008 - Southern Lower Michigan and Branch County
A derecho with high winds swept across many counties in the southern Lower
Peninsula, including Branch County. Along with financial damages, several
casualties were caused by the storm systems, and many persons were
without power for a week or more. This was the worst such wind event of
the decade. Thousands of trees were lost, and great property damage was
caused as they toppled onto houses and cars. Numerous power lines were
down, and boats were overturned in the water.
May 29, 2011 - Branch County
Severe thunderstorms occurred in Branch County resulting in areas of wind
damage, and a brief tornado even touched down in Coldwater. Hundreds of
trees were snapped or uprooted throughout Branch County due to the 90 to
100mph wind gusts. Numerous power poles and lines in the area also
suffered damage.
June 15, 2011- Branch County
Thunderstorms occurred in portions of northern Indiana and southern Lower
Michigan, including Branch County. Trees and power lines were knocked
down in about 15 different locations in Branch County, resulting in $25,000
in damages.
July 11, 2011 - Western Michigan and Branch County
Two separate bow echoes moved across the western Lower Peninsula on July
11, producing numerous reports of wind damage. The first bow echo moved
onshore north of Muskegon shortly after daybreak. The second, more
destructive bow echo raced east from northern Illinois across far southern
Lake Michigan and southern lower Michigan (including Branch County),
resulting in numerous reports of downed trees and power lines. Wind gusts
up to 80mph were reported and the storm resulted in approximately $1
million in damages in nearby Kalamazoo County.
June 25, 2013 – Branch County
Thunderstorms with damaging winds knocked down numerous trees and
power lines throughout Branch County.
July 1, 2014 – Branch County
Thunderstorms with damaging winds knocked down numerous trees and
power lines throughout Branch County. Some trees were blocking the roads.
July 18, 2015 - Branch County
Thunderstorms with damaging winds knocked down numerous trees and
power lines throughout Branch County. Some trees were blocking the roads.
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IV.

Risk Rating

High-Medium. The highest rated overall hazard is lightning from
thunderstorms as it is in direct correlation with numerous other
hazards including: infrastructure failures, petroleum and natural gas
pipeline accidents, structural fires, and fixed site hazardous materials
incidents. High winds (including derechos) from thunderstorms are the
second highest rated overall hazard for Branch County. High winds
from thunderstorms are also in direct correlation with infrastructure
failures. Lightning from thunderstorms are also rated as High-Medium
for Branch County. Hail from thunderstorms is considered as a HighMedium rating for Branch County as well. Hail from thunderstorms is in
direct correlation with other hazards such as: infrastructure failures,
transportation hazardous materials incidents, and transportation
aircraft accidents.
Tornado
I.

Hazard Profile

A tornado is an intense rotating column of wind that extends from the
base of a severe thunderstorm to the ground. Tornadoes in Branch
County are most frequent in the spring and early summer when warm,
moist air from the Gulf of Mexico collides with cold air from the polar
regions to generate severe thunderstorms. These thunderstorms often
produce the violently rotating columns of wind known as funnel clouds.
Michigan lies at the northeastern edge of the nation's primary tornado
belt, which extends from Texas and Oklahoma through Missouri,
Illinois, Indiana, and Ohio. Most of a tornado's destructive force is
exerted by the powerful winds that knock down walls and lift roofs
from buildings in the storm's path. The violently rotating winds then
carry debris aloft that can be blown through the air as dangerous
missiles.
A tornado may have winds up to 300+ miles per hour and an interior
air pressure that is 10-20% below that of the surrounding atmosphere.
The typical length of a tornado path is approximately 16 miles, but
tracks much longer than that – even up to 200 miles – have been
reported. Tornado path widths are generally less than one-quarter
mile wide. Typically, tornadoes last only a few minutes on the ground,
but those few minutes can result in tremendous damage and
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devastation. Historically, tornadoes have resulted in tremendous loss
of life, with the mean national annual death toll being 87 persons.
Property damage from tornadoes is in the hundreds of millions of
dollars every year. Although tornadoes are most commonly reported
between 3pm and 9pm, they can occur at any time. Although they
generally exist at the trailing edge of a thunderstorm, it is possible for
them to be present in other locations and less readily recognized
weather patterns.
Tornado intensity is measured on the Enhanced Fujita Scale, which
examines the damage caused by a tornado on homes, commercial
buildings, and other man-made structures. The Enhanced Fujita Scale
rates the intensity of a tornado based on damaged caused, not by its
size. It is important to remember that the size of a tornado is not
necessarily an indication of its intensity. Large tornadoes can be
weak, and small tornadoes can be extremely strong, and vice versa.
It is very difficult to judge the intensity and power of a tornado while it
is occurring. Generally, that can only be done after the tornado has
passed, using the Enhanced Fujita Scale as the measuring stick. The
Enhanced Fujita Scale is presented in the table below.
Like severe straight-line wind events, tornado disasters require that
communities plan and prepare for the mass care of residents left
without electrical power and the clearance and disposal of tree and
construction debris from roadways. The planning and preparedness
effort should include the identification of necessary mass care facilities
and supplies, as well as debris removal equipment and services. In
addition, communities should develop debris management procedures
(to include the identification of multiple debris storage, processing and
disposal sites) so that the debris stream can be handled in the most
expedient, efficient, and environmentally safe manner possible.
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The Enhanced Fujita Scale of Tornado Intensity
EF-Scale
Number

Intensity
Descriptor

Wind
Speed
(mph)

Type/Intensity of Damage

Light damage. Some damage to chimneys; breaks
branches
off trees; pushes over shallow-rooted trees;
EF0
Gale tornado
damages sign boards.
Moderate damage. The lower limit is the beginning of
hurricane wind speed; peels surface off roofs; mobile
EF1
Weak tornado
86-110
homes pushed off foundations or overturned; moving
autos pushed off the roads; attached garages may be
destroyed.
Considerable damage. Roofs torn off frame houses;
EF2
Strong tornado
111-135
mobile homes demolished; boxcars pushed over; large
trees snapped or uprooted; light object missiles generated.
Severe damage. Roof and some walls torn off wellEF3
Severe tornado
136-165
constructed houses; trains overturned; most trees in forest
uprooted; heavy cars lifted off ground and thrown.
Devastating damage. Well-constructed houses leveled;
EF4 Devastating tornado 166-200
structures with weak foundations blown off some distance;
cars thrown and large missiles generated.
Incredible damage. Strong frame houses lifted off
foundations and carried considerable distances to
disintegrate; automobile-sized missiles fly through the air
EF5
Incredible tornado Over 200
in excess of 100 meters; trees debarked; steel reinforced
concrete structures badly damaged; incredible phenomena
will occur.
NOTE: When describing tornadoes, meteorologists often classify the storms as follows: EF0 and EF1 =
weak tornado; EF2 and EF3 = strong tornado; EF4 and EF5 = violent tornado
(Source: The Tornado
Project; Storm Data, National Climatic Data Center)
65-85

A.

Location

A tornado can occur in any location in Branch County.
B.

Severity

The following table presents the most severe tornado events that have
occurred in the United States. One event occurred in Michigan, the
June 8, 1953 Flint tornado that caused 115 fatalities.

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

195

Killer Tornadoes: Selected Top Ten Lists
Rank

Single Killer Tornadoes
Tornado Deaths Per
(Date, State, # Deaths, F-Scale)
10,000 Sq. Miles
1
March 18, 1925, MO-IL-IN, 695 deaths, F5
Massachusetts
2
May 7, 1840, LA-MS, 317 deaths, F?
Mississippi
3
May 27, 1896, MO-IL, 255 deaths, F4
Indiana
4
April 5, 1936, MS, 216 deaths, F5
Alabama
5
April 6, 1936, GA, 203 deaths, F4
Ohio
6
April 9, 1947, TX-OK-KS, 181 deaths, F5
Michigan
7
May 22, 2011, MO, 161 deaths, F5
Arkansas
8
April 24, 1908, LA-MS, 143 deaths, F4
Illinois
9
June 12, 1899, WI, 117 deaths, F5
Oklahoma
10 June 8, 1953, MI, 115 deaths, F5
Kentucky
Source: The Tornado Project / National Weather Service

C.

Killer Tornadoes as
% of all Tornadoes
Tennessee
Kentucky
Arkansas
Ohio
Alabama
Mississippi
North Carolina
Michigan
New York
Massachusetts

Probability

According to the National Weather Service (NWS), since 1950 the vast
majority of tornadoes that occurred in the United States
(approximately 74%) were classified as weak tornadoes (EF0 or EF1
intensity). Approximately 24% were classified as strong tornadoes
(EF2 or EF3 intensity), and only 3% were classified as violent
tornadoes (EF4 or EF5 intensity).
Unfortunately, those violent
tornadoes, while few in number, caused about 65% of all tornadorelated deaths nationally. Strong tornadoes accounted for another
33% of tornado-related deaths, while weak tornadoes caused only 1%
of tornado-related deaths. If the data prior to 1950 is examined, the
percentage of deaths attributable to violent tornadoes climbs
drastically. That is largely due to the fact that tornado forecasting and
awareness programs were not yet established. As a result, it was
much more likely for death tolls from a single tornado to reach several
hundred.
D.

Warning

Although tornadoes cannot be predicted, prevented or contained, their
potential impacts on Branch County’s citizens and communities can
certainly be reduced. In general, improved surveillance and warning
systems implemented by the National Weather Service and emergency
management agencies, coupled with extensive public education
campaigns, have been very effective in keeping the death toll down in
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recent years. However, this is not to say that a major death toll could
not occur again if a strong tornado should strike a highly populated
area. History has clearly shown that tornadoes must always be
treated with the utmost respect and caution. Other initiatives, such as
structural bracing, urban forestry practices, manufactured home
anchoring, and strengthening electrical system components, can help
to reduce public and private property damage.
II.

Vulnerability

A.

Natural

Tornadoes are dangerous violent rotating columns of winds that can
produce wind speeds from 73 to more than 300 miles per hour, and
can cause severe environmental damage. Damage to the environment
includes debris, fires, and chemicals from damaged and destroyed
structures, vehicles, and infrastructure, which can be scattered for
miles. Building materials, chemicals, smoke, sewage, and machinery
can land in and cause harm to forests, valleys, streams, lakes, rivers,
and wildlife species. Animals (including domesticated livestock) and
other organisms can be killed or injured in the event of a tornado.
Trees can easily be uprooted, branches broken off, and entire
woodlands can be destroyed by tornado impacts. Rural settings can
be damaged and plants can be carried to different parts of land for
seeding where they otherwise would not have been. There is also an
increased threat of fire in areas where dead trees are not removed in a
timely matter.
The most dangerous type of environmental impact would be when a
tornado strikes a facility that contains potentially hazardous or toxic
materials, farm chemicals, trash in a local landfill, medical waste
awaiting disposal, or radioactive materials. Not only can material be
spread around the immediate site where the tornado strikes, a small
(but important) fraction can be carried aloft and transported a great
distance down streams or rivers. There is also a possibility that
tornadoes can cause the spread of diseases, or fungi found in certain
soils. Gas lines can also be ruptured and harm local air quality as well
as cause environmental damage by seeping into the soil, rivers, lakes,
and streams.
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B.

Manmade

Tornadoes are rightfully dreaded as the most severe windstorms to
which most of Michigan is vulnerable. Ordinary public activities must
be curtailed in order to avoid extreme danger of injury and death
either from the force of the winds themselves (which have the capacity
to lift persons, heavy objects, or even structures and throw them great
distances), or from the impact of objects that are being thrown
forcefully around by the storm. Sheltering needs are compounded by
the danger of broken and flying glass—to best ensure residents’
safety, it is necessary to find the most secure area possible within a
structure or affected area. An underground or specially reinforced,
window-free room is usually required to guarantee personal safety
(sometimes at considerable economic expense). The effects of a
strong tornado may disrupt normal community functions for some
time, or even cause a small community to be practically destroyed.
Tornadoes cause more annual injuries, on average, than any other
Michigan hazard except for structural fires.
C.

Systems

When infrastructure systems failures occur, as from the impact of
tornadic winds, a question may be raised about the adequacy of that
infrastructure, its maintenance, and its design and regulation. For
example, an assumption might be made by some that the burying of
power lines should be undertaken (or required by legislation), even if it
involves considerable expense, whereas a full consideration of the
tradeoffs involved in such burial (e.g. greater difficulty in locating and
repairing a broken line) may not have been considered. In events that
require mass sheltering, such as schools or large gatherings (e.g. a
county fair or community-sponsored event), the ability of local and
state government to adequately plan for severe weather is often vital
to the success of such events, which themselves are often important
for various sectors of the local and state economy. Citizen discontent
and media-exacerbated controversies have arisen from situations in
which inadequate planning was evident, or provisions for public
sheltering were inadequate.
Responders tend to be working outdoors in conditions from which most
residents are taking shelter. Although special training and safety
precautions have usually been taken (e.g. for line-repair workers),
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nevertheless, responders are more exposed to and at-risk from the
impact of winds. Fortunately, tornado events tend to be rather brief,
but their unpredictability, and their difficulty of detection and
avoidance, exacerbates the existing challenges involved in emergency
response. Impeded traffic, power failures, debris, and road closures
often make responses and the use of equipment much more difficult.
III. Past Events
Significant Tornado Events Affecting Branch County
Following are brief synopses of some of the more significant tornado
events that have affected Branch County in recent decades:
May 31, 1954 – Branch County
An F1 tornado occurred in Branch County resulting in $25,000 in damages
(1954 dollars).
April 17, 1963 – Branch County
An F1 tornado occurred in Branch County resulting in $25,000 in damages
(1963 dollars) and one fatality.
April 11, 1965 - Southern and Central Michigan and Branch County
The April 11, 1965 Palm Sunday tornado outbreak, which affected many
other states in the Midwest, had a particularly devastating impact on
Michigan. As the following table indicates, a total of 23 tornadoes touched
down in 14 southern and central Michigan counties (including Branch
County), resulting in 53 fatalities, 798 injuries, and $51 million in damage to
public and private property. Many of the tornadoes were rated F3 and F4 in
intensity (strong and violent tornadoes), which undoubtedly contributed to
the high death and injury tolls. Across the Midwest, this storm system
spawned 47 confirmed tornadoes that collectively killed 271, injured 3400,
and caused an estimated $200 million in property damage. In addition to
Michigan, the other states that were affected by the storms included Indiana,
Illinois, Ohio and Wisconsin. One of the tragic Michigan impacts was at
Manitou Beach (Hillsdale-Lenawee County), where storms stuck a church
with many persons inside. As far as Branch County was concerned two
tornados struck the county, with one being an F3 and the other an F4. Both
tornadoes resulted in a combined 18 deaths and 400 injuries. This is
probably the worst disaster that occurred in the history of Branch County.
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April 15, 1969 – Branch County
An F1 tornado occurred on Long Lake which damaged one cottage, two tool
sheds, and a trailer while twisting off several trees resulting in $3,500 in
property damage (1969 dollars).
April 1 and 3, 1974 - Branch County and Southern Michigan
An F1 tornado occurred in Branch County in a path from Bronson to
Coldwater on April 1st. Two houses were damaged resulting in $25,000 in
damages (1974 dollars). On April 3rd in other southern Michigan locations two
persons were killed and 43 injured when numerous tornadoes touched down
in Monroe, Hillsdale, Lenawee, and other counties. Damages totaled nearly
$3 million. Although a downward trend in fatalities and injuries had been
observed in each decade since the 1950s, Michigan residents were again
reminded about the deadly severity of its tornado hazard, and the sheer
number of tornadoes was very large at this time. This date is also notable,
nationally. National Weather Service data reports a total of 239 tornadoes
across the United States on this day—8 of which were in Michigan, 16 in
Ohio, and 54 in Indiana! Nationally, 308 persons were killed by tornado
impacts on this single day, 5,416 were injured, and property damages
amounted to $1.5 billion. This “super outbreak” broke records as being the
largest number of tornadoes to strike the United States in a single day.
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May 21 and May 25, 1975 – Branch County
An F2 tornado occurred in Branch County resulting in $25,000 in damages
(1975 dollars). Only four days later another F1 tornado resulted in an
additional $2,500 in damages.
March 12, 1976 – Branch County
An F2 tornado occurred in Branch County resulting in $25,000 in damages
(1976 dollars).
March 7, 1983 – Branch County
An F1 tornado occurred in Branch County resulting in $25,000 in damages
(1983 dollars).
June 30, 1983 - Branch County
An F2 tornado occurred in Branch County resulting in $25,000 in damages
(1983 dollars).
May 15 and 17, 1986 – Branch County
An F1 and an F3 tornado occurred in Branch County touching down in
Algansee and Coldwater. In Algansee, two barns and a mobile home were
destroyed and 12 other buildings were damaged. Several grain bins were
also torn from footings and tossed around. In Coldwater, 6 houses were
destroyed and 14 others were damaged. Three businesses were also
damaged. Total property damage was estimated at $2.5 million.
May 31, 1989 – Branch County
An F1 tornado occurred in Quincy damaging one house and one apartment
complex. It also knocked down several trees. Total property damage was
about $250,000.
March 27, 1991 – Entire Lower Peninsula
Severe weather events covered a wide area and produced numerous
tornadoes across many Northern Lower Peninsula counties. Ogemaw, Iosco,
and Alcona Counties were particularly hard-hit, and suffered a total of more
than $5 million in property damage from F3 tornadoes that traveled dozens
of miles. The Southern Lower Peninsula was also plagued by tornado
impacts, including an F3 touchdown in northern bordering Calhoun County
that injured 18 persons, and an F3 tornado in eastern bordering Hillsdale
County that caused $25 million in property damage. There was an F0 tornado
in Branch County as well that caused $2,500 in property damage.
May 29, 2011 – Branch County
An EF1 tornado occurred in Branch County resulting in $50,000 in damages.
The tornado also crossed Interstate 69 depositing debris on portions of the
interstate which caused brief lane closures.
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Other Recent Significant Tornado Outbreaks of General Interest in the United
States:
April 2011 – National Outbreak
April 2011 shattered the previous April tornado record of 267 tornadoes set
in April 1974 by producing 677 confirmed tornadoes (875 were reported)
across the United States. The previous record for any month was 552
tornadoes in May of 2003. In particular, from April 25-28, 2011 there were
362 tornadoes, breaking the previous single tornado outbreak record of 148
tornadoes on April 3-4, 1974. The 361 people killed during the April 2011
outbreak set a new record, with 322 of those deaths occurring during the
April 25-28, 2011 time frame alone. There were four EF5 tornadoes during
this particular outbreak.
The biggest loss of life for a single tornado occurred in TuscaloosaBirmingham, Alabama, with at least 65 fatalities. This tornado, rated an EF5,
had a maximum width of 1.5 miles and a track 80 miles long. Although the
numbers with this single tornado are impressive, the deadliest single tornado
on record in the United States still is the Tri-State tornado (Mo., Ill., Ind.) on
March 18, 1925, when 695 died.
May 2011 – Joplin, MO
One month after the April 2011 national outbreak occurred, another deadly
single tornado occurred in Joplin, Missouri, resulting in 158 fatalities and 990
injuries on May 22, 2011. This Joplin, Missouri tornado is only the second EF5
tornado to occur in Missouri since 1950. The tornado resulted in being the
costliest disaster in Missouri history, at over $2.8 billion.
May 2013 – Oklahoma
An EF5 tornado swept across the southern part of the Oklahoma City
metropolitan area, destroying many structures along a 17 mile-long path that
was more than 1 mile wide and most strongly hit the city of Moore, OK.
According to http://www.srh.noaa.gov/oun/?n=tornadodata-okc-table , 24
deaths, including 7 children when a school wall collapsed, and more than 300
destroyed homes resulted. On the previous day, an EF4 tornado had struck
nearby Norman, OK, killing two persons. Widespread media coverage took
place as these events happened.

IV.

Risk Rating

High-Medium. The risk of a tornado is not very high but when a
tornado does occur it can cause other numerous hazards such as:
infrastructure failures, structural fires, transportation hazardous
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materials incidents, fixed site hazardous materials incidents, mass
causality incidents, and civil disturbances.
The Branch County tornado total from 1950 - June 2014 was 16. The total
property damage from 1996 to 2013 was $822,200.

Transportation Accidents
I.

Hazard Profile

A transportation accident is a crash or accident involving an air, land,
or water-based commercial passenger carrier. There are four
circumstances that can result in an air transportation accident: 1) an
airliner colliding with another aircraft in the air; 2) an airliner crashing
while in the cruise phase of a flight due to mechanical problems,
sabotage, or other cause; 3) an airliner crashing while in the takeoff or
landing phases of a flight; or 4) two or more airliners colliding with one
another on the ground during staging or taxi operations. When
responding to any of these types of air transportation accidents,
emergency personnel may be confronted with a number of problems,
including: 1) suppressing fires; 2) rescuing and providing emergency
first aid for survivors; 3) establishing mortuary facilities for victims; 4)
detecting the presence of explosive, radioactive or other hazardous
materials; and 5) providing for crash site security, crowd and traffic
control, and protection of evidence.
A major air or land transportation accident in Branch County has the
potential to create a local emergency event, or to seriously strain or
overwhelm local response and medical services. It could involve a
airplane, a commercial intercity passenger bus, a local public transit
bus, a school bus, or an intercity passenger train. Although these
modes of air and land transportation have a good safety record,
accidents do occur. Typically, bus accidents are caused by the bus
slipping off a roadway in inclement weather or colliding with another
vehicle. Intercity passenger train accidents usually involve a collision
with a vehicle attempting to cross the railroad tracks before the train
arrives at the crossing. Unless the train accident results in a major
derailment, serious injuries are usually kept to a minimum. Bus
accidents, on the other hand, can be quite serious—especially if the
bus has tipped over. Numerous injuries are a very real possibility in
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those types of situations. Sometimes, “ordinary” highway crashes can
be of unusual significance, when they either involve a large number of
vehicles or in some manner cause the entire shut-down of a major
highway for a significant period of time.
Although automobile crashes can tragically kill Branch County
residents each year, this analysis necessarily focuses on the types of
accidents that are large enough in scale to potentially cause an
emergency or disaster-level situation. Routine “fender benders” or
personal vehicle accidents are usually handled by law enforcement
officers and are not considered to be community-level emergency
events (although they may cause traffic jams and delays that impede
emergency response).
Only when large numbers of vehicles or
persons are involved would motor vehicle accidents be considered
large-scale events with the need to engage community-wide response
efforts.
A.

Location

An automobile accident or a bus crash can occur on any road or
highway in Branch County. A plane crash can occur in any location in
the county. A train crash can occur on any location on the tracks.
B.

Severity

The one commonality all transportation accidents share, whether air,
land or water-based, is that they can result in mass casualties. Air
transportation accidents, in particular, can result in tremendous
numbers of deaths and injuries, and major victim identification and
crash scene management problems. Water transportation accidents,
on the other hand, may require a significant underwater rescue and
recovery effort that few local jurisdictions may be equipped or trained
to handle.
Airplane crashes and train derailments pose the largest problems, with
the potential to cause mass casualties and significant local property
destruction – especially since these modes of transportation pass
through densely populated urban areas. On a smaller scale, but still
potentially devastating to smaller or rural areas, would be major
highway accidents involving passenger buses that result in heavy
casualties, with the potential to overwhelm smaller emergency medical
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systems throughout the county. In certain cases, power equipment or
other infrastructure may be damaged by such accidents, causing
additional impacts.
C.

Probability

Statistics from the NTSB and the airline industry show that the
majority (over 75%) of airplane crashes and accidents occur during
the takeoff or landing phases of a flight. As a result, developed areas
that are adjacent to major airports, and along airport flight paths, are
particularly vulnerable to this hazard. Accordingly, the greater the
number of landings and takeoffs, the greater the probability of a crash
or accident. The challenge for jurisdictions with a passenger air carrier
airport is to develop adequate procedures to handle a mass casualty
incident that could result from an airplane crash or accident.
Transportation accidents that constitute a community-level emergency
are fairly rare, estimated to occur about every couple of decades,
usually with the loss of multiple lives.
II.

Vulnerability

A.

Natural

Transportation accidents on land, in air, or in water may impact the
environment if toxins or chemicals are released. The burning of
petroleum, in an accident that involves an explosion, will quickly
release sulfur dioxide, oxidized nitrates, and carbon monoxide into the
air. These gases contribute to climate change, ozone depletion, and
acid rain. Accidents involving watercraft may also cause a chemical
release to occur. Similarly, an aircraft accident could spread petroleum
and debris on land or in water.
B.

Manmade

Although automobile crashes can tragically kill Branch County
residents each year, this analysis necessarily focuses on the types of
accidents that are large enough in scale to potentially cause an
emergency or disaster-level situation. Airplane crashes and train
derailments pose the largest problems, with the potential to cause
mass casualties and significant local property destruction—especially
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since these modes of transportation pass through densely populated
urban areas. On a smaller scale, but still potentially devastating to
smaller or rural areas, would be major highway accidents involving
passenger buses that result in heavy casualties, with the potential to
overwhelm smaller emergency medical systems in those areas. An
event that might go almost unnoticed in a large and wealthy
metropolitan area might easily overwhelm the resources of a poor or
rural community.
The impact on responders in highway events is usually limited to the
risks of being in and around moving traffic streams, and the diversion
of limited resources into the handling of a single large incident. Largerscale and more unusual events involve the crashing or breakdown of
large air, rail, or marine transportation vehicles. A bridge or tunnel
collapse, or huge interstate pileup involving dozens of vehicles, may
also cause an emergency-level event to occur. In the case of large
plane crashes or train derailments, responders may be exposed to fires
and hazardous materials, and may encounter problems with looters. In
cases involving marine transportation accidents, special rescue
operations may occur under perilous weather and lake conditions, in a
time-sensitive effort to rescue persons stranded in (usually chilly or
freezing) lake waters before they drown or suffer harmful effects from
hypothermia or exposure. In all major transportation incidents, which
take place in the outdoors, responders will be exposed to the elements
and may be plagued by extreme temperatures, hail, winds, or
lightning for extended periods of time, when managing these events.
Airplane accidents are very infrequent, but Branch County does have
the county-owned Memorial Airport which is categorized as a local
general aviation facility. An accident or near-accident at or near the
airport would be very unlikely but would be a large scale event with a
community-wide emergency response. Coldwater and Bronson fire
departments are each responsible for half the airport in an emergency
that could include substantial environmental and safety issues such as
with a fuel spill and numerous persons involved.
C.

Systems

In certain cases, power equipment or other infrastructure systems
may be damaged by transportation accidents, causing additional
impacts (please refer to the section on infrastructure failures). Marine
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accidents have the most direct impact on human life, but may also
discourage water-related tourism, if they receive enough negative
publicity. Certain types of marine accidents may also involve a release
of hazardous or environmentally damaging industrial materials (see
hazardous materials section).
There may be a sense that improper regulation, authorization, or
oversight was maintained by the state, following an event of significant
size or impact involving mass transit providers such as trains,
airplanes, ships, buses, or trolley/monorail systems. In the case of
major accidents involving the highway system, there is often a
perception that roadway capacities are too limited—either by design,
lack of sufficient funding, or the effects of annual construction
projects. Some may perceive that greater enforcement of laws and
regulations (e.g. motor carrier) might have prevented a major incident
from taking place.
III. Past Events
Significant Transportation Accidents Affecting Branch County
Following are brief synopses of some of the more significant transportation
accidents that have affected Branch County in recent decades:
May 14, 1967 – Branch County
Eleven people were injured when a bus traveling about 50 miles an hour
collided with a car head on just north of Coldwater. Then the bus careened
off the road and crashed into a bedroom of a house. Eight of the 11 injured
were hospitalized, fortunately there were no fatalities.
November 21, 2015 – Branch County
Approximately 30 weather related auto accidents occurred on Saturday
November 21st. Of the weather related accidents 18 were slide offs, 8 were
property damage related accidents, and 3 were crashes involving personal
injuries. Fortunately the injuries were minor.

IV.

Risk Rating

Transportation
Accidents
are
rated
Medium-Low.
However
transportation accidents can be in direct correlation with other hazards
such as: infrastructure failures, structural fires, hazardous materials
(fuel release) transportation accidents, hazardous materials fixed site
accidents, and mass causality incidents.
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Civil Disturbances
I.

Hazard Profile

Civil disturbances can be classified within the following four types: (1)
acts or demonstrations of protest, (2) hooliganism, (3) riots, or (4)
insurrection. Since most of these types of disturbance share
similarities with each other, and the classifications presented here are
not absolute and mutually exclusive, it is recommended that this
entire section be studied as a whole. The descriptions that follow,
while roughly organized by type of disturbance, provide information of
interest in evaluating and understanding all types of civil disturbance,
and therefore should not be treated as independent subsections or
read in isolation from each other.
The first type, protest, usually contains some level of formal
organization or shared discontent that allows goal oriented activities to
be collectively pursued. This first category includes political protests
and labor disputes. Many protest actions and demonstrations are
orderly, lawful, and peaceful, but some may become threatening,
disruptive, and even deliberately malicious (on the part of at least
some of those involved either in the protest itself or in reaction to the
protest). It is only the latter type of event that should properly be
classified as a civil disturbance. The destruction of property,
interruption of services, interference with lawful behaviors of ordinary
citizens and/or emergency responders, the use of intimidation or civil
rights violations, and threats or actual acts of physical violence may all
occur during civil disturbance events. Actual Michigan events have
included the willful destruction of property and impeded property
access during labor strikes, and heated conflicts between opposing
participants at political rallies or issue-driven demonstrations. Different
risks and forms of disturbance are connected with the nature and
perceived importance of the cause, the degree of organization among
those who are active in the protest, and the amount of group cohesion
among those who are involved.
The second category of civil disturbance, hooliganism, is relatively
unorganized and involves individual or collective acts of deviance
inspired by the presence of crowds, in which the means (and
responsibility) for ordinary levels of social control are perceived to
have slackened or broken down. Certain types of events, such as

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

208

sporting events, “block parties,” or concerts, become widely publicized
and, in addition to normal citizens who merely seek entertainment,
tend to also attract certain types of persons who seek situations in
which anonymity, confusion, and a degree of social disorder may allow
them to behave in unlawful, victimizing, or unusually expressive ways
that would normally be considered unacceptable by most ordinary
people. Examples include the disorder that has followed various
sporting events and college parties. Although the majority of persons
present are ordinary citizens (although many may have some level of
intoxication), a minority of persons begins making itself known
through unlawful or extreme acts of deviance, and it is from this part
of the crowd that the hazard primarily stems. This minority may
include persons affected by the use of illegal drugs and alcohol, and
may include criminals and persons with mental illnesses (such as
antisocial personality disorder) who may either be reacting with
extreme hostility to the crowding, noise and disorder, or may have
deliberately sought out such crowds and disorder so as to gain
opportunities to behave in ways that ordinary circumstances would not
allow. Common problems include the widespread destruction of
property, numerous types of assault and disorderly conduct, and
criminal victimization. It should also be noted that many persons who
are normally law-abiding may temporarily behave in unusually
aggressive ways during these events, often prompted by an
understandably defensive anxiety about the disorder and behavior
exhibited by the deviant minority, but also possibly exacerbated by a
level of alcoholic intoxication as well as the temptation by some to
engage in appealing deviant behaviors that under normal
circumstances of social control would not be selected. Many citizens
remain law-abiding, but may remain in the area of a civil disturbance
either because they live in the area, have activities (including social
and recreational ones) that they wish to continue engaging in, have
legitimate business to conduct, or because they are curious or
concerned and wish to observe or witness the situation as it occurs.
The majority of such law abiding citizens will leave the area in an
orderly way when given clear instructions by a legally-recognized
authority to do so. There are cases in which hooliganism may become
combined with protest, and thus complicate the situation for law
enforcement personnel. In some circumstances, elements of protest
are added only by a small minority of participants after the
disturbances have already begun, but in other circumstances, protest
activity may arise out of concerns regarding the extent and nature of
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pre-emptive law enforcement activities that were intended to prevent
a civil disturbance.
The third type, riots, may stem from motivations of protest, but lacks
the organization that formal protests include. Although legitimate and
peaceful protests may spontaneously form when people gather publicly
with the perception that they already share certain values and beliefs,
riots tend to involve violent gatherings of persons whose level of
shared values and goals is not sufficiently similar to allow their
collective concerns or efforts to coalesce in a relatively organized
manner. Instead, there tends to be a diffuse sense of shared
discontent, but relatively few norms to shape these strivings into
clearly coherent action. For example, widespread discontent within a
community that is sufficiently cohesive may quickly take on a set of
shared leaders and clear organization, such as a march or chant that is
clearly in the form of a protest or demonstration, but in an area that
doesn’t have the same cohesiveness and shared norms and values, a
relatively chaotic form of expression may take place instead, involving
assaults, intimidation, and unlawfully destructive expressions of
discontent, possibly including the victimization of innocent citizens or
businesses who have been selected by part of the crowd to function as
scapegoats during their expression of discontent. In addition to the
sentiments of discontent that may have sparked the initial activities,
however, elements of hooliganism may emerge and even come to
predominate, as certain persons may attempt to exploit the social
disorder for their own individual ends. In other cases, elements of
legitimate protest may also form within this type of civil disturbance,
and pockets of organized protest may help to channel and contain the
negative elements of hooliganism, looting, etc. that might otherwise
threaten all area residents. The complexity of these events for law
enforcement can be very great, demanding carefully calculated efforts
to analyze the nature of the disturbance, and difficult decisions about
how to approach and possibly involve the numerous types of persons,
gatherings, groups, and behaviors that may have the potential to
either mitigate or exacerbate the situation.
The fourth type of civil disturbance, insurrection, involves a deliberate
collective effort to disrupt or replace the established authority of a
government or its representatives, by persons within a society or
under its authority. Some prison uprisings may fall into this category,
although others may more properly be classified as riots or protests,
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depending upon the presence and extent of specific goals and
organization, and the type of action used in achieving such goals. An
insurrection has the deliberate goal of either replacing established
authorities with a new distribution of power, or with the destruction of
established power structures in favor of (usually temporary) anarchy
or a smaller-scale set of recognized criminal (gang), ethnic, or other
group networks and power structures. The latter circumstances tend to
involve disturbances that exist on a relatively small scale, such as in a
single local area or involving a prison network or “cult compound” (or
any other similarly self-aware group or subculture with identified
collective interests and a network that allows rapid communication and
collective action). However, larger-scale insurrections are also
possible, involving issues of class conflict or other widespread social
inequalities, highly divisive political issues, or other important largescale events that disrupt the social equilibrium because they illuminate
areas in which cultural values are not sufficiently shared throughout
the society or region that is experiencing the conflict, disruption, or
strain. In many cases, this kind of large-scale social strain has
developed gradually over time, and involves an entire series of
compromises, concessions, and migrations that may temporarily
relieve the disruptive social and value conflicts, only to reemerge after
another period of changes and population growth has caused a
breakdown in previous arrangements. This description of the causes of
social discontent applies to many protests and riots, as well as
insurrection. In cases involving the formation or emergence of
significant subcultures or counterculture, such as during the Vietnam
era, or when dominant values break down or fail to be established on
important key issues or mores, there is the potential for insurrection
on a larger scale. The Civil War of 1861-1865 was one such instance,
in which the authority of the federal government was either accepted
or rejected by various states which then aligned themselves in
opposition to each other. Between these two extremes (of a purely
localized civil disturbance and a national civil war) are numerous other
possibilities for regional, political, class, or ethnic conflicts that may
involve one or more categories of citizen in conflict with others.
Examples could include prisoners versus law enforcement personnel, a
countercultural group versus the establishment, or a violent political
activist group in conflict with selected representatives of a contrary
viewpoint. (Some such actions may overlap with those of terrorism,
q.v.)
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A.

Location

Civil disturbances might be separated into several sub-categories of
disturbance that could affect a community:
1. Disturbances that center around a particular facility: the facility
could be a prison, a courthouse or other center of government, a
stadium or other public meeting place, where large numbers of people
may at some point gather in a disruptive fashion that is threatening to
the community, its businesses, residents, or quality of life. Typically, a
risk assessment would examine the history of the facility, and similar
facilities in other communities. Such historical information might
identify particular conditions that may cause collective behavior to get
out of hand. The degree to which a community contains facilities and
conditions that have been associated with civil disturbances will
indicate the amount of risk that it faces from civil disturbances.
2. Disturbances that arise in general areas experiencing conflict and
hardship: This refers to neighborhoods or regions that have
experienced one or more economic, social, or political stresses such as
poverty, ethnic intimidation, corruption, and/or the notable presence
of illegal activities. These ongoing conflicts and challenges may
sometimes flare up into more widespread and blatant conflicts and
unrest. The important things to recall about these sorts of civil
disturbances is that it is the presence of these conflicts and problems
(rather than a particular ethnic or demographic composition) that
eventually generates broader disturbances. Care must be taken not to
inappropriately "profile" areas based on the characteristics of their
residents.
3. Disturbances that interfere with normal business functions:
Sometimes, protests are organized in a way that is deliberately
designed to disrupt the normal operations of one or more businesses,
and may also happen to disrupt surrounding business operations or
traffic flows nearby. Many such incidents are political, and eventually
addressed through court actions or legislative proceedings. Labor
negotiations may have associated employee unrest, including strikes.
Protesters may object to the existence of specific facilities or
businesses, or their location in a specific area, and while seeking to
make such a business or its associated activities illegal, may attempt
to take more direct action against its employees or patrons. Typically,
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the perceived harm from such businesses are either from
environmental impacts or injury to persons, or social impacts
concerning the image or moral standards associated with an area. In
other cases, a political demonstration may not have anything to do
with the sorts of facilities or businesses in an area, but merely seeks
the most crowded and inconvenient location so as to maximize the
attention that it receives.
B.

Severity

Violent protests, disturbances, and riots have occurred throughout our
nation’s history. The Stamp Act Riots in the American Colonies in the
1760s, the “Boston Tea Party,” and the Revolution itself involved riots
and insurrection, as discontent escalated into organized international
conflict. Though these events have occurred in the past, they are not
considered an acceptable part of ordinary modern life.
Various racial and ethnic bigotries have been expressed at numerous
times and locations throughout Michigan, sometimes exacerbated by
major news events (which can be local, state, or national). For
example, anti-German sentiments were frequently expressed during
World War I. Some of these ethnic and racial antagonisms were
institutionalized and enforceable by laws, contracts, or other
arrangements. One example of this would be the “restrictive
covenants” that prevented the sale of designated properties to those in
specified minority groups. The use of restrictive covenants became
unconstitutional as a result of a court decision (Shelley vs. Kramer) in
1948, but similar de facto patterns of residential pressures and
segregation would still be evident for many decades afterward.
During periods of turmoil, social change, and immigration, the
challenges of these large-scale social patterns often correspond with
the symptoms of social conflict—in the attitudes, behavior, and policies
of individuals, groups, organizations, and institutions. The number of
civil rights protection programs and options has increased over time,
and the Michigan Department of Civil Rights was formed in 1965, but it
is useful to be aware of the possibility that widely publicized (and
sometimes poorly understood or misrepresented) events may cause
surges in conflicts and problems. Stereotyping, scapegoating, and
discrimination can lead not only to individual crimes, but also to the
disruption of neighborhood residents and the escalation of mistrust,
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fears, and protests into riotous incidents. It is also possible for these
tensions and incidents to endure and to form an ongoing pattern of
social conflict.
Further complicating the situation, particularly in urban areas, is that
certain types of “illegitimate opportunity structures” (criminal
organizations) have been known to give preferential treatment to
those from particular family or ethnic backgrounds. Within the
complexity and dynamics that are present in modern large cities, it has
been very common for individuals to mistake or confuse their
individual experiences of crime, poverty, etc. with larger-scale patterns
of ethnicity, race, and social class, and to draw unwarranted
conclusions about “all” persons who are perceived to be members of a
particular class or group. In actuality, social science has shown that
within every large descriptive category of persons (age, race, gender,
nationality, social class, etc.) there is a great deal of diversity. This
diversity becomes apparent as an individual has more experience and
interaction with a wide array of persons from a given background (e.g.
ancestry or national origin), social situation (e.g. poverty), or socially
defined category (e.g. ethnic identity), or with particular physical
characteristics (e.g. sex). There usually turns out to be just as much
diversity within any such large categories of persons as there is
between them (to the extent that it is even valid to try to describe or
define “them” collectively as a group). There is no quick shortcut to
fairly and validly judge a person’s character or motivations, based
upon such large-scale classifications as gender, race, or social class—
one must instead actually observe and get to know each person as an
individual in order to start to make such assessments. (Gang-related
clothing or the exhibition of countercultural symbols may be perceived
as individual choices, rather than confused with a broader ethnic or
other category, but even in such cases, it is often very difficult for a
stranger to be able to judge the degree of authenticity and the actual
meaning of such symbols for the persons who use them. On the other
hand, an individual’s decision to adopt a cautious or wary attitude in
an unfamiliar setting or when meeting new persons is not quite the
same as exhibiting deliberate prejudice, bigotry, or discrimination.)
C.

Probability

Although destructive civil disturbances are rare, the potential is always
there for an incident to occur. There is no specific "formula"
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recommended here for analyzing civil disturbance hazards, but it is
probably helpful to include a historical approach that specifically
addresses the social conflicts and political controversies affecting
disturbance-prone areas of a community. The various costs of past
events (crowd control, vandalism, arson, business disruption and
closures, injuries, diverted traffic, negative economic impacts) can be
estimated along with their past frequency (e.g. three times in the past
hundred years) so as to produce an estimated annual cost. The history
of cities with similar conditions can also be analyzed in this way,
because the risk of a disturbance may be present even though there
have not yet been any historic local events. This is particularly true for
communities with newly-developed facilities, in rapidly growing areas,
or experiencing significant social and economic changes. Their risk of
civil disturbance may be increasing but there is not yet a local history
of incidents that can be generalized from.
Nationally, over the past 50 years, a significant civil disturbance has
occurred somewhere in the country in virtually every decade. Violent
rioting has been particularly troublesome, with major events having
occurred in Los Angeles, Newark, and Detroit in the summers of 196768, in Miami’s Overtown and Liberty City areas in 1980 and 1989, in
Los Angeles in 1992, in St. Petersburg, Florida in 1996, in Seattle in
1999, in Cincinnati in 2001, and in Benton Harbor in 1966 and 2003.
The toll in terms of injury, loss of life, and property damage from
these events has been staggering. Damage from the 1992 Los Angeles
riot alone was in excess of $1 billion. Perhaps even more tragic has
been the lingering, negative impact and loss of investment in these
ravaged communities. Many of the riot areas still have not fully
recovered from the damage, destruction, and negative image brought
on by these events.
D.

Warning

It is possible that risks for future disturbances may be exacerbated
today by the ability of modern mass media (television, radio, the
Internet, and various wireless communication devices) to instantly
relay information (factual or not), in real time, to large numbers of
people. That coverage may help to spread awareness of protests,
discontent, riots, disorderly “parties,” or other incidents to other areas
or interested groups and persons, potentially exacerbating an already
difficult situation. For example, media coverage of certain events has,
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in the past, spurred uprisings inside prisons. Communications
technologies were also important in swelling the numbers of “Cedar
Fest” revelers in recent East Lansing disturbances. Real-time media
coverage of unfolding events is a fact of modern life that is
inescapable. As a result, law enforcement officials must be skilled in
monitoring all forms of media coverage to anticipate public and
perpetrator actions and event progression.
In most civil disturbances, local law enforcement resources,
augmented where necessary by the Michigan State Police, are
sufficient to manage and end the incident. If, however, local resources
are not adequate, the Michigan National Guard can be activated to
provide for the immediate preservation of public peace and safety. A
Governor’s declaration of emergency is necessary to activate the
Michigan National Guard.
II.

Vulnerability

A.

Natural

Civil disturbances that stem from labor unrest (or other problems with
industrial relations) may involve sabotage that causes the release of
harmful substances or otherwise damages the ecosystem in an area.
Civil disturbances that involve disruptive forms of collective behavior
may include the lighting of fires that release toxins, especially when
non-traditional manufactured items are used as fuels. Damage to
property may, accidentally or deliberately, include sites that contain
hazardous materials. Unruly crowds may disrupt or prevent needed
maintenance activities by utility repairmen or industrial workers and
thus inadvertently cause environmental problems to occur because of
resulting infrastructure failures.
B.

Manmade

Civil disturbances are often difficult for local communities to handle.
Officials must walk a fine line between the constitutional right of
individuals and groups to assemble and air grievances, and the overall
needs of the community to provide essential services, ensure the
personal safety of citizens, prevent property damage, and facilitate
normal commerce. Fortunately, most demonstrations and large public
gatherings are held in a peaceful, responsible manner. However, there
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never seems to be a shortage of groups whose primary objective is to
disrupt normal activities and even cause injury and property damage.
Civil disturbance impacts may include deaths and injuries, disruption
of services, and short- and long-term damage to a community’s
tranquility and reputation (which may also affect its property values).
Temporary or permanent business closures may be caused by broken
windows, looting, arson, etc. Fear (and its associated security costs)
may discourage visitors, shoppers, and tourists, and further cause
economic impacts on the area (and associated declines in its property
values). Direct property damage can be expected to cause
inconvenience, at the very least, to area residents and businesses, and
there is a further problem of impeded access to the area’s services,
and to residents’ own personal property.
C.

Systems

Handling events that could result in civil disturbance is a difficult
operation, at best. Normally, law enforcement personnel are
outnumbered several times over, and they are often ill equipped and
under-trained to handle a large, unruly crowd. Many police
departments offer some type of disturbance training, but because the
events happen so infrequently, and turnover is relatively high in law
enforcement
positions,
constant
re-training
is
necessary.
Unfortunately, that training costs money, and many departments are
already hard-pressed to meet basic training needs. Nevertheless,
proper training of law enforcement personnel, adequate resources, and
incident anticipation and planning are the keys to successful incident
management. Mutual aid agreements tend to be vital to the timely
handling of civil disturbance events.
Another important element in response to civil disturbances is the
proper visual documentation of the incident from start to finish. To
that end, many police departments have begun to videotape incidents
that could result in a civil disturbance. Such documentation can be
used at a later time to identify criminal acts and perpetrators, review
actions, and make determinations as to an incident’s cause.
Prison uprisings are first contained by Michigan Department of
Corrections facility squads, composed of trained Correctional Custody
personnel. Department Emergency Response Teams (ERT) then assign
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their members to resolve the situation. ERT members are specially
trained personnel who respond to security needs or emergency
situations which arise during daily institutional operations. ERT also
responds to situations which threaten the safety or security of any
correctional institution, or which pose a threat to the community.
Additional units may be brought in from other nearby facilities, if
necessary, to quell the disturbance. If those resources are not
sufficient to manage and end the uprising, specially trained officers
from the Michigan State Police can be activated to assist Department
of Corrections personnel. The Michigan State Police may also be
mobilized to provide perimeter security around the facility, and to
augment resource needs. In extreme cases, Michigan National Guard
military personnel can be activated to assist with the restoration of
order within the facility.
III. Past Events
Significant Civil Disturbances Events Affecting Branch County
Following are brief synopses of some of the more significant Civil
Disturbances events that have affected the United States in recent
decades that serve as examples of what could happen to Branch
County:
Early 1800s Statewide
Native-American resistance to pressures that were compelling land cessions
(the first of which took place in 1795), and widespread activity organized by
Tecumseh (a Shawnee chief) led to direct military conflict. The famous Battle
of Tippecanoe took place in Indiana on the morning of November 7, 1811,
killing dozens and wounding several hundred of the forces on both sides.
American suspicion that the British may have encouraged various Native
American hostilities was one of the major reasons leading to the War of
1812, and during that conflict, certain tribes fought and killed numerous
American citizens in Michigan. Overall harm to the Native American tribes
was far greater in the long run. Various Native American migrations took
place, often compulsory to a greater or lesser extent. A large part of the
Potawatomi moved west in the 1830s. The final land cession in Michigan took
place in 1842.
1874 to 1879, 1883 to 1885, 1893 to 1897 – Periods of Economic Recession,
Depression, and Labor Unrest
One of the patterns evident from even the earliest of modern American
industrial recession periods is that the competition for jobs can take on
aggressive and illegal forms—especially when there is an over-supply of labor
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for lesser-skilled or unskilled jobs. Patterns of worker intimidation were
reported under these conditions, in many cases organized along ethnic lines,
and later leading into larger-scale patterns of violent and destructive means
of assertion that came to be associated with some forms of labor
organizations (varying with the industry and the time period). To the extent
that legal and police powers were used to protect employers when using
discriminatory hiring and firing practices, or not providing safe working
conditions, or controlling their workers with exploitation and force, such
workers might turn to underhanded and illegitimate means to even the odds
and assert their rights to safe and reliable working conditions and wages.
From these desperate and compelling circumstances of social conflict and
inequality, organized crime started to develop and become entangled with
legitimate parts of society’s social, political, and economic institutions. In
other cases, radical and socialist political ideology would eventually connect
with violent activism and illegitimate funding mechanisms, some of which
were international in scope.
Incidents of workers being intimidated or pressured to give up their jobs (so
that their harassers could take them) are documented in Detroit during these
time periods, but it is assumed that such activities were more widespread,
and were not limited to just the cities. Incidents usually occurred at a small
or moderate scale but employed physical violence both for offense and
defense, and collectively amounted to large-scale patterns of discrimination
and conflict.
For example, on August 25, 1893 a group of unemployed men accosted some
laborers and teamsters, and fighting led to arrests and injuries. At a meeting
of Polish workers the following month, labor advocate Walter Kwiecinski saw
five hundred persons and heard claims that public works jobs were primarily
being given to Italians and Canadians, while he himself had assembled a list
of some 800 unemployed Polish residents seeking such jobs.
March 6, 1930 National Protests
As the full effects of the Great Depression were being felt, discontent became
organized into a nationwide series of gatherings, which included the
involvement of communist groups. In Detroit, many tens of thousands
participated, and violence resulted when protesters resisted police efforts to
disperse them.

IV.

Risk Rating

Low. Civil disturbances are considered as one of the lowest rated
hazards in Branch County.
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National Weather Service Doppler Radar
The National Weather Service has completed a major modernization
program designed to improve the quality and reliability of weather
forecasting. The keystone of this improvement is Doppler Weather
Surveillance Radar, which can more easily detect severe weather
events that threaten life and property – including tornadoes and the
severe storms that spawn them. Most important, the lead time and
specificity of warnings for severe weather have improved significantly.
Doppler technology calculates both the speed and the direction of
motion of severe storms. By providing data on the wind patterns
within developing storms, the new system allows forecasters to better
identify the conditions leading to severe weather such as tornadoes
and severe thunderstorms.
This means early detection of the
precursors to severe storms, as well as information on the direction
and speed of storms once they form.
National Weather Service Watches/Warnings
The National Weather Service issues severe thunderstorm, ice storm,
winter storm, and tornado watches / warnings for areas where the
meteorological conditions are conducive to the development of severe
weather. People in the watch area are instructed to stay tuned to
National Oceanic and Atmospheric Administration (NOAA) weather
radio and local radio or television stations for weather updates, and
watch for developing storms. Once radar or a trained Skywarn spotter
detects the existence of severe weather, the National Weather Service
will issue a severe thunderstorm or tornado warning. The warning will
identify where the storm is located, the direction in which it is moving,
and the time frame during which the storm is expected to be in the
area. Persons in the warning area are instructed to seek shelter
immediately.
The National Weather Service also issues a number of different
advisories for winter weather. These advisories can be issued for
snow, freezing rain, blowing snow, and wind chill, among other things.
Advisories mean that conditions are expected to cause significant
inconveniences and may be hazardous.
However, if caution is
exercised, the situation should not become life threatening. Winter
storm warnings can be issued for snow alone, but they can also take
on different varieties. For example, a blizzard warning signifies that
blizzard conditions are imminent or occurring. Blizzard conditions
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mean that the visibility will frequently be one-quarter mile or less in
falling or blowing snow, with wind speeds of at least 35 miles per hour.
A wind chill warning is issued when wind chills drop below -30 degrees
Fahrenheit, with winds equal to or greater than 10 miles per hour.
Finally, an ice storm warning is issued for a significant accumulation of
ice, normally a coating of at least one-quarter inch.
The local government agencies are warned via the Law Enforcement
Information Network (LEIN), NOAA weather radio, and the Emergency
Managers Weather Information Network (EMWIN). Public warning is
provided through the Emergency Alert System (EAS). The National
Weather Service stations in Michigan transmit information directly to
radio and television stations, which in turn pass the warning on to the
public. The National Weather Service also provides detailed warning
information on the Internet at www.weather.gov, where an interactive
map can be used.
Public Warning Systems
Numerous communities in Branch County have outdoor warning siren
systems in place to warn the public about impending tornadoes and
other hazards. Most of these systems were originally purchased to
warn residents of a nuclear attack, but that purpose was expanded to
include severe weather hazards as well. These systems can be very
effective at saving lives in densely populated areas where the siren
warning tone is most audible. In more sparsely populated areas where
warning sirens are not as effective, communities are turning to NOAA
weather alert warning systems to supplement or supplant outdoor
warning siren systems.
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HAZARD MITIGATION STRATEGIES
Branch County can utilize hazard mitigation strategies to create a
sustainable society resilient to natural and manmade hazards. Hazards
can result in the disruption of entire communities, persisting long after
the causative event itself and exceeding the community’s ability to
recover unaided. The impacts of natural hazards can, at a minimum,
be mitigated or, in some instances, prevented entirely. Branch County
is vulnerable to a variety of hazards, including severe winter storms,
severe thunderstorms, tornadoes, hazardous materials incidents and
terrorism. The degree of risk, resulting from the occurrence of one or
more of these hazards, is determined by the nature of the hazard and
what is vulnerable.
This document identifies the goals and objectives that provide overall
direction for the planning effort and offer mitigation items to reduce
risks over the long term. The project began with a Hazard
Identification and Vulnerability Analysis (HIVA). The purpose of that
section was to: (1) Provide a basic level of knowledge and initial
analysis of the risks facing Branch County; and (2) Serve as the basis
for Branch County to initiate the Mitigation Process and support the
County’s overall risk reduction effort.
As a part of this planning process goals were developed to guide the
planning process from information gathered through focus group
sessions, one-on-one interviews, literature reviews and team planning
sessions. Based on the feedback from Branch County, local business
owners, residents and additional research, Objectives were identified
and specific action items were developed.
All action items generated in this project were designed to achieve
these goals and objectives.
Of all the actions identified in this report, seven priority items were
summarized below. These top seven actions items were selected based
on guidance from Branch County leaders, the effectiveness of the
strategy at reducing vulnerability and the comprehensive mitigation
achieved by implementations.
1.

Develop alternative emergency government
capabilities outside of high-risk areas.
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2.

Partner with neighboring jurisdictions and the Branch County
Road Commission to harden transportations routes.

3.

Strengthen relationships between corporations and vendors,
including provisions for emergency operations centers and
mutual aid.

4.

Implement
neighborhood-targeted
preparedness programs.

5.

Design events promoting business continuity.

6.

Adopt a post-disaster recovery plan for Branch County.

7.

Support regional mitigation initiatives.

8.

Enhance
analysis.

existing

GIS

capabilities

risk

reduction

emphasizing

and

hazard

The primary focus of this document is mitigation, which is “any
sustained action that reduces or eliminates long-term risk to people
and property from natural hazards and their effects.” The document
focuses on goals and objectives that reduce the level of risk wherever
possible, thereby limiting the need for preparedness. Where mitigation
is not feasible or until an acceptable level of mitigation can be
achieved, the report offers action items that focus on preparedness
and response.
The Goals and Objectives stated in this document were driven by the
visions in the Branch County Comprehensive Plan, and they are
consistent with those statements. The report also includes ways the
County can capitalize on the recovery opportunities presented
following a disaster.
The County will include these actions in future post disaster recovery
efforts in a safer more resilient community.
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Goals, Objectives and Actions Scheduled for Work Plan Review
The following goals, objectives and actions broadly identify actions
from which the implementation committee may select and draw
specific action items. It is expected that the committee will modify
these ideas or select alternative mitigation projects, as appropriate at
the time.
Goal 1: Increase Community Resiliency to Large Scale Regional
Events
Objectives:
1.

Branch County will conduct structural surveys of its facilities
against probable hazards and determine the costs/benefits of
retrofitting.
a. Schedule feasible retrofits.
b. Secure all non-structural items that could be a hazard
through non-structural retrofitting.

2.

Located critical functions in the
facilities.

3.

Identify a viable alternate EOC location.

4.

Emergency Management will review the mutual aid
agreements with Fire, Police, Medical and Public Works and
recommend changes as required.

5.

The County will work with neighboring jurisdictions to update
existing Emergency Response Plans to include guidelines and
operating procedures for dealing with inadequate resource
shortfalls during the initial stages of a disaster.

6.

The County will develop the ability to model its hazards and
vulnerability using the existing GIS System, Cameo, Marplot,
Aloha and other applicable software.
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a. The County will develop the ability to capture vulnerable
facilities, populations, natural systems and infrastructure
to generate risk maps by modeling the hazards. These
capabilities will be used to create risk maps and HIVAs also
used in preparedness, response and recovery.
b. Continue risk mapping efforts and use
mitigation into land used in preparedness.
7.

to

enhance

The County will develop a website that will include “Disaster
Preparedness” Links and Information.
a. Provide a web-based portal for public communication
during all stages of a disaster.
b. The website will include information about
preparedness, family planning and local hazards.

3-day

8.

Establish a relationship with radio station(s) to distribute
public information messages regarding preparedness and
mitigation and to provide “official” emergency information.

9.

Develop a series of regionally available public workshops or
seminars to educate homeowners and local businesses on
disaster resilient practices.

10.

Review hazard zones and critical areas in Branch County (i.e.,
wetlands, fish and wildlife habitat conservations areas,
frequently flooded areas, geologically hazardous areas) and
restrict development in these areas through the local
Township, City and Village ordinances.

11.

Develop policies that will limit the placement of critical
infrastructure facilities in hazard-prone areas that are served
by vulnerable lifelines.

12.

Identify and publicize incentive-based programs to encourage
homeowner mitigation actions.
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Goal 2:

Reduce Vulnerability of Single Family Homes

Objectives
1.

Implement neighborhood-based risk reduction programs.

2.

Develop partnerships with FEMA and local organizations to
promote disaster mitigations and preparedness strategies.
a. Emergency Management will work with community-based
organizations to promote mitigation and supportive
preparedness actions.

3.

Supplement the community’s response capability after a
disaster by recruiting auxiliary responders.

4.

Emergency Management will work with fire departments to
create a risk maps for large scale grass and brush fires.

5.

Emergency Management will aid in the development/review of
LEPC
Plans
and
target
information
to
risk-prone
neighborhoods.

Goal 3:

Reduce Vulnerability of Small Businesses

Objective
1.

Emergency Management will establish a relationship with
existing community organizations to promote business
continuity and risk reduction.
a. Train business owners to create alliances and take
mitigation actions that will protect supply chains and cash
flows.

2.

Emergency Management will design events to promote
business risk reduction.

3.

Emergency Management will facilitate partnerships and
sharing of resources between small businesses and large
corporations.
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Goal 4:

Reduce Vulnerability of Large Corporations

Objective
1.

Use hazard scenarios and involve the business community in
risk assessment.

2.

Develop a project impact-style program that focuses on
raising countywide public awareness of business mitigation
planning.

3.

Partner with area Chamber of Commerce and Downtown
Business Associations to plan and develop a Business
Resource Center.

4.

Encourage large corporations to include their small business
vendors and tenant businesses in their emergency
management planning/training.

5.

Facilitate cooperative agreements between large corporations
and local businesses in a recovery scenario.

Goal 5:
Reduce Potential for Isolations – Disrupted Lifeline
and Infrastructure
Objectives
1.

Cooperate with neighboring jurisdictions with planning and
transportation
agencies
to
harden
vulnerabilities
of
transportation routes.

2.

Reduce vulnerability of key transportation routes within
Branch County to natural hazard events.

3.

Increase travel route redundancy.

4.

Support
transit
improvements.

systems
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5.

Reduce the vulnerability of utility infrastructure, hubs and
distribution systems.

6.

Ensure adequate
distribution.

7.

Assess the vulnerability of the electrical infrastructure.

8.

Reduce the vulnerability of wire-dependent utility systems.

9.

Identify and mitigate
infrastructure.

10.

Prepare for adequate waste storage and management in
response to a hazard event.

11.

Ensure public sector response capability.

12.

Develop response strategies based on route priorities.

13.

Strengthen private sector role in response capability.

Goal 6:

function

of

points

City

of

and

Village

vulnerability

for

water

sewer

Reduce exposure to High-Risk Facilities and Utilities

Objective
1.

Assess risk surrounding ANR pipeline.

2.

Reduce the vulnerability to high-risk utility and facility
infrastructure to hazard events.

3.

Ensure adequate response capability.

4.

Educate neighboring residents about hazard and associated
risks.
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Goal 7:

Enhance the Natural Environment

Objective
1.

Restore natural drainage capacity and structure of streams
and wetlands to address future changes in flow.

2.

Identify areas of opportunity for stream and floodplain
restorations following a hazard.

3.

Identify areas of opportunity for storm water retrofitting to
maximize drainage infrastructure.

4.

Respond to changing patterns of hazard events, particularly
floodplain modifications.

5.

Pursue public land acquisitions strategies and landscape-level
habitat coordination efforts.
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PLAN MAINTENANCE
Purpose
To describe the process through which Branch County will maintain
and update its Hazard Mitigation Plan and the underlying documents.
The process will aid the County in capturing opportunities and
changing requirements of the community by basing the plan on
current risk and strategic analysis.
Primary Agencies
The primary agency responsible for maintenance of the Hazard
Mitigation Plan for Branch County will be the Branch County Office of
Emergency Management.
Process
The responsible lead agency for the mitigation actions will be
Emergency Management. Emergency Management will take the lead
role in maintaining and revising the Hazard Mitigation Plan and
recommending changes in revising the document.
In addition to driving the Hazard Mitigation Plan, the plan will influence
the Branch County Recovery Plan, the Capital Improvement
Process and the Emergency Operation Plan. Identified hazards from
the HIVA are evaluated by the Mitigation Implementation Committee
and prioritized. Priority projects are then coordinated into the Capital
Improvement Process for funding and implementation.
As the lead agency, Emergency Management will work to update goals,
objectives and actions annually. Since 2003, the Branch County Office
of Emergency Management has spent many man hours creating a
Hazard Mitigation Plan.
Schedule
The Hazard Mitigation Plan will be produced on a 5-year
update of the HIVA will be the initial step in developing this
In order to meet the planning schedule, the HIVA will be
one year in advance with the completion of updated
following year.
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DEFINITIONS IN EMERGENCY MANAGEMENT
The following definitions of commonly used terms in Emergency
Management that are also referred to in the Branch County Hazard
Mitigation Plan.
Base Flood: A term used in the National Flood Insurance Program to
indicate the minimum size flood to be used by a community as a basis
for its floodplain management regulations; presently required by
regulations to be “that flood which has one-percent chance of being
equaled or exceeded in any given year”. Also known as 100-year flood.
Beaufort Scale: Numerical scale from 0 to 12, indicating wind force.
0
1
2
3
4
5
6

–
–
–
–
–
–
–

Calm
Light Air
Light Breeze
Gentle Breeze
Moderate Breeze
Fresh Breeze
Strong Breeze

7 – Strong
8 – Gale
9 – Strong Gale
10 – Storm
11 – Violent Storm
12 – Hurricane

Catastrophe: A disaster that is such a magnitude that the survival of
the community is drawn into questions or where the community did
not survive the event.
Disaster: Any occurrence that causes damage, ecological disruption.
Loss of human lives and deterioration of health and health services on
a scale sufficient to warrant an extraordinary response from outside
the affected community.
Drought: Prolonged absence or marked deficiency of precipitation. (2)
Period of abnormal dry weather sufficiently prolonged for the lack of
precipitation to cause a serious hydrological imbalance.
Emergency: an event, expected or unexpected, which places life
and/or property in danger and requires an immediate response
through the use of routine community resources and procedures.
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Emergency Assistance: Assistance that may be made available under
an emergency declaration. In general, federal support to state and
local efforts to save lives, protect property and public health and
safety and lessen or avert the threat of disaster. Federal emergency
assistance may take the form of coordinating all disaster relief
assistance (including voluntary assistance) provided by federal
agencies, private organizations and state and local governments.
Emergency Management:
1.

Organized
analysis,
planning,
decision
making
and
assignment of available resources to mitigate (lessen the
effect or prevent), prepare for, respond to and recover from
the effects of all hazards. The goal of emergency
management is to save lives, prevent injuries and protect
property and the environment if an emergency occurs.

2.

“A comprehensive system of policies, practices and
procedures designed to protect people and property from the
effects of emergencies and disasters. It includes programs,
resources and capabilities to mitigate against, prepare for,
respond to and recover from effects of all hazards.” (Michigan
State Police, Department of homeland Security 1998)

Emergency Operations Center (EOC): A designated site from which
government officials can coordinate disaster response and recovery
operations.
Federal Emergency Management Agency (FEMA): Agency created in
1979 to provide a single point of accountability for all federal activities
related to disaster mitigation and emergency preparedness, response
and recovery. Federal Emergency Management Agency manages the
President’s Disaster Relief Fund and coordinates the disaster
assistance activities of all federal agencies in the event of a
Presidential Disaster Declarations.

Flood: One-Hundred Year (100-Year) Floodplain: The land area
adjoining a river, stream, lake or ocean which is inundated by the 100year flood; also referred to as a flood having a one percent chance of

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

232

occurring in any given year. The 100-year flood is the regulatory
(base) flood under the NFIP.
Five-Hundred Year Floodplain (or 0.2 percent chance floodplain): That
area which includes the base floodplain, which is subject to inundation
from a flood having a 0.2 percent chance of being equaled or exceeded
in any given year.
Flash Flood: A flood that crests in a short period of time and is often
characterized by high velocity flow; often the result of heavy rainfall in
a localized area.
Hazard: An event or physical condition that has the potential to cause
fatalities, injuries, property damage, infrastructure damage,
agricultural loss, damage to the environment, interruption of business
or other types of harm or loss.
Hazard Analysis: Involves identifying all of the hazards that potentially
threaten a jurisdiction and analyzing them in a context of the
jurisdiction to determine the degree of threat that is posed by each.
Hazard Assessment: (Sometimes Hazard Analysis/Evaluation) The
process of estimating, for defined areas, the probabilities of the
occurrence of potentially damaging phenomenon of given magnitudes
within a specified period of time. Hazard assessment involves analysis
of formal and informal historical records and skilled interpretation of
existing
topographical,
graphical,
geological,
geomorphologic,
hydrological and land-use maps.
Hazard Identification: Hazard identification locates hazardous areas,
often estimates the probability of hazardous event of various
magnitudes, and sometimes assesses the separate characteristics of
hazards (i.e., for hurricanes: wind, high water and wave actions).
Hazard Mitigation: Measures taken in advance of a disaster aimed at
decreasing or eliminating its impact on society and the environment.
Hazard Rating: An adjective description (High, Medium or Low) of the
overall threat posed by a hazard over the next 25 years. It is
subjective estimate of the combination of severity, location and
frequency (probability of occurrence).
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High: There is a strong potential for a disaster of major
proportions during the next 25 years or History suggests the
occurrence of multiple disasters of moderate proportions during
the next 25 years. The threat is significant enough to warrant
major program effort to prepare for, respond to, recover from
and mitigate against this hazard. This hazard should be a major
focus of the county’s emergency management training and
exercise program.
Medium: There is moderate potential for a disaster of less than
major proportions during the next 25 years. The threat is great
enough to warrant modest effort to prepare for, respond to,
recover from and mitigate against the hazard. This hazard
should be included in the county’s emergency management
training and exercise program.
Low: There is little potential for a disaster during the next 25
years. The threat is such as to warrant no special effort to
prepare for, respond to, recover from or mitigate against this
hazard. This hazard need not be specifically addressed in the
county’s emergency management training and exercise program
except as generally dealt with during hazard awareness training.
Hazardous Materials (HAZMAT): Any material which is explosive,
flammable, poisonous, corrosive or radioactive (or any combination)
and requires special care in handling because of the hazards posed to
public health, safety and/or the environment.
Human-Made Disaster: Disasters or emergency situations where the
principal, direct cause(s) are identifiable human actions, deliberate or
otherwise. Apart from “technological” and “ecological” disasters, this
mainly involves situations in which civilian populations suffer
casualties, losses of property and basic services, and means of
livelihood as a result of war or civil strife. For example, human-made
disasters/emergencies can be of the rapid or slow onset types, and in
the case of internal conflict, can lead to “complex emergencies” as
well. “Human-made disaster” acknowledges that all disasters are
caused by humans because they have chosen, for whatever reason, to
be where natural phenomenon occurs that result in adverse impacts of
people. This mainly involves situations in which civilian populations
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suffer casualties, losses of property and basic services, and means of
livelihood as a result of war, civil strife or other conflict.
Intensity: Refers to the damage-generating attributes of a hazard. For
example, water depth and velocity are commonly used measures of
the intensity of a flood. For hurricanes, intensity typically is
characterized with the Saffir/Simpson scale, which is based on wind
velocity and storm surge depth. Its Richter magnitude (and other
similar magnitude scales) gives the absolute size of an earthquake, but
the Modified Mercalli Intensity (MMI) Scale describes its effects in
specific locations. Earthquake intensity is also ascertained by physical
measures such as peak ground acceleration (expressed as a decimal
fraction of the force of gravity, i.e., 0.4 g), peak velocity or spectral
response, which characterizes the frequency of the energy content of
the seismic wave.
Mitigation: Activities aimed at eliminating or reducing the occurrence
of a disaster and reducing the effects of unavoidable disasters. All
steps necessary to minimize the potentially adverse effects of the
proposed action and to restore, preserve and enhance natural values
of wetlands, or long-term activities to minimize the potentially adverse
effects of future disaster in affected areas.
Presidential Declaration: Formal declaration by the President that an
emergency or major disaster exists, based upon the request for such a
declaration by the Governor and with the verification of Federal
Emergency Management Agency preliminary damage assessments.
Natural Disaster: Any hurricane, tornado, flood, high water, winddriven water, tidal wave, tsunami, earthquake, volcanic eruption,
landslide, mudslide, snowstorm, drought, fire or other catastrophe in
any part of the United States which causes, or which may cause,
substantial damage or injury to civilian property or persons.
Preliminary Damage Assessment (PDA): A process used to determine
the impact and magnitude of damage and the resulting unmet needs
of individuals, businesses, the public sector and the community as a
whole. Information collected as a result of the PDA process is used by
the state as a basis for the Governor’s request for federal assistance
under the Stafford Act, and by FEMA to document the recommendation
made to the President in response to the Governor’s request.
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Preparedness:
1.
Actions taken in advance of an emergency to develop
operational capabilities and facilitate an effective response in
the event an emergency occurs. Preparedness measures
include, but not limited to, continuity of government,
emergency alert systems, emergency communications,
emergency operations centers, emergency operations plans,
emergency public information materials, exercise plans,
mutual aid agreements, resource management, training
response personnel and warning systems.
2.

Simply preparing for an emergency before it occurs.
Obviously, it is important to not just plan but to prepare as
well. The key to effective emergency management is being
ready to provide a rapid emergency response. Being ready
includes training and exercises as well as logistics.
Government agencies at all levels have an obligation to
prepare themselves and the public for emergencies.
Community groups, service providers, businesses and civic
and volunteer groups are all partners in this effort.

Recovery: Activities traditionally associated with providing federal
supplemental disaster recovery assistance under a presidential major
disaster declaration. These activities usually begin within days after
the event and continue after the response activities cease. Recovery
includes individual and public assistance programs, which provide
temporary housing assistance, grants and loans to eligible individuals
and government entities to recover from the effects of a disaster.
Response: Activities to address the immediate and short-term effects
of an emergency or disaster. Response includes immediate actions to
save lives, protect property and meet basic human needs. Based on
requirements of the situation, response assistance will be provided to
an affected state under the Federal Response Plan using a partial
activation of selected Emergency Support Functions (ESF’s) or the full
activation of all 12 ESF’s to meet the needs of the situation.
Risk: The exposure to the chance of loss. The combination of the
probability of an event occurring and the significance of the
consequence (impact) of the event occurring.
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Risk Analysis: The determination of the likelihood of an event
occurring (probability) and the consequences of its occurrence
(impact) for the purpose of comparing possible risks and making risk
management decisions.
Risk Assessment: (sometimes Risk Analysis) The combination of
vulnerability analysis and risk analysis. The determination and
presentation (usually in quantitative form) of the potential hazards and
the likelihood and the extent of harm that may result from these
hazards.
Risk Management: Public risk management is a process used to decide
what to do where a risk has been determined to exist. It involves
identifying the level of tolerance the community has for a specific risk
or set of risks and determines what risk assessment options are
acceptable within a social, economic, cultural and political context. To
achieve this, the process must be open since it has to factor in
benefits, costs of control and any statutory or socially approved
requirements needed to manage the risk. Hence, it requires
communicating and consulting with the public-at-large either directly
or through appropriate representation as well as with specialists.
Risk Reduction: Long-term measures to reduce the scale and/or the
duration eventual adverse effects of unavoidable or unpreventable
disaster hazards on a society which is at risk, by reducing the
vulnerability of its people, structures, services and economic activities
to the impact of known disaster hazards. Typical risk reduction
measures include improved building standards, flood plain zoning and
land-use planning, crop diversification and planting windbreaks. The
measures are frequently subdivided into “structural” and “nonstructural”, “active” and “passive” measures.
Recovery: Activity to return vital life support systems to minimum
operating standards and long-term activity designed to return life to
normal or improved levels, including some form of economic viability.
Recovery measures include, but are not limited to, crisis counseling,
damage assessment, debris clearance, decontamination, disaster
application centers, disaster insurance payments, disaster loans and
grants, disaster unemployment assistance, public information,
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reassessment of emergency plans, reconstructions, temporary housing
and full-scale business resumption.
Response: Actions taken immediately before, during or directly after
an emergency occurs to save lives, minimize damage to property and
the environment, and enhance the effectiveness of recovery. Response
measures include, but are not limited to, emergency plan activation,
emergency alert system activation, emergency instructions to the
public, emergency medical assistance, staffing the emergency
operations center, public official alerting, reception and care, shelter
and evacuation, search and rescue, resource mobilization and warning
systems activation.
Sustainable Development: In its broader sense, sustainability is
defined as development that meets the needs of the present without
compromising the ability of future generations to meet their own
needs. In the context of emergency management, this meaning
remains, and it is linked to creating places that are less vulnerable to
natural and technological hazards and that are resilient to those
events. Sustainable hazard management has five components:
environmental quality, quality of life, disaster resilience, economic
vitality and inter- and intra- generational equity. Reducing the risk
from hazards, reducing losses from disasters and working towards
sustainable communities go hand-in-hand.
Vulnerability: Describes how exposed or susceptible to damage an
asset is. Vulnerability depends on an asset’s construction, contents
and the economic value of its functions. Like indirect damages, the
vulnerability of one element of the community is often related to the
vulnerability of another.
Vulnerability Analysis: A compilation of information that allows for the
determination of the possible hazards that may cause harm, taking
into account each hazard that has been identified.
Vulnerability Assessment: Vulnerability assessment, the second level
of hazard assessment, combines the information from the hazard
identification with an inventory of the existing (or planned) property
and population exposed to a hazard. It provides information on who
and what are vulnerable to a natural hazard within the geographic
areas defined by hazard identification. Vulnerability assessment can
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also estimate damage and casualties that will result from various
intensities of the hazard.
Vulnerability Rating:
High: The total population, property, commerce, infrastructure and
services of the county are uniformly exposed to the effects of a hazard
of potentially great magnitude. In a worst case scenario, there would
be a disaster of major to catastrophic proportions.
Medium: The total population, property, commerce, infrastructure and
services of the county are exposed to the effects of a hazard of
moderate influence; or the total population, property, commerce,
infrastructure and services of the county are exposed but not all to the
same degree; or an important segment of population, property,
commerce, infrastructure or service is exposed to the effects of a
hazard. In a worst case scenario, there could be a disaster of
moderate to major, though not catastrophic, proportions.
Low: A limited area or segment of population, property, commerce,
infrastructure or service is exposed to the effects of a hazard. In a
worse caser scenario, there could be a disaster of minor to moderate
proportions.
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SCENARIOS
Scenario Development
Scenarios were developed to help identify vulnerabilities, clarify goals
and objectives, formulate specific action items and support discussions
of benefit to cost relationships. Three scenarios were developed to
address the following situations.
Hazard Scenario 1: Large-Scale Regional Event
a.

This event would impact several counties in southwest Lower
Michigan and could be severe thunderstorms with tornado
activity.

Hazard Scenario 2: Small-Scale Localized Event
a.

This event would more likely be scatter, smaller events
impacting Branch County, such as a severe winter storm that
closes roads and results in short-term isolation.

Hazard Scenario 3: Catastrophic Localized Event
a.

This event is one that would cause extreme damage in Branch
County, such as a hazardous materials incident or a terrorist
event.

Scenarios
Three hazard scenarios guided the development of the plan; these
three hazard scenarios are outlined below and encompass the range of
hazard events that Branch County would typically experience.
Hazard Scenario 1: Large-Scale Regional Event
Certain types of hazard events present a threat not only to Branch
County, but the entire region of Lower Michigan. A region-wide
terrorist incident, severe winter storm or a severe thunderstorm with
tornadoes could trigger a large-scale, regional hazard event. The most
probable large-scale, regional event would be a severe thunderstorm
with strong wind.
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Access to Branch County could be cut off by the potential loss of major
lifelines such as Interstate 69 and Highway U.S. 12. Damage to
lifelines and transportation infrastructure could also result in
community/neighborhood isolation. Community isolation will be
particularly dangerous in that emergency services may be largely
unavailable to local residents and businesses. Local residents may
prove to be the County’s most valuable resource during a large-scale
regional event where mutual aid agreements and outside support may
be unavailable. The County could make some efforts to increase safety
and disaster resilience in local communities.
•

Train local residents to be self-sufficient for the initial 72 hours
of a disaster.

•

Promote
citizens
and
small
business
involvement
in
preparedness and mitigation initiatives to encourage a locally
driven, community based effort.

The capacity for local emergency services to respond to a large-scale
regional event is questionable. It is likely that this type of event would
exceed the capabilities of local emergency services, resulting in
increased risk to local residents, businesses and the economy. The
County should focus on developing redundancy in local emergency
response resources and personnel to limit the need for, and reliance
upon, mutual aid agreements and outside assistance during the initial
stages of a disaster.
Additionally, it is reasonable to assume that Branch County may
experience a fair amount of structural and non-structural damage
during a large scale regional event. In order to facilitate recovery
efforts, it is essential that local residents and business owners submit
damage reports to local authorities as soon as possible. Rapid
disclosure of damage reports could result in additional financial
support from state and federal agencies, increasing the community’s
ability to recover. Therefore, the County should educate its residents
about how to submit damage reports, as well as provide a userfriendly means of doing so.
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Hazard Scenario 2: Widespread Localized Event
Widespread localized events represent points of disruption within the
County of Branch. These include site-specific events such as a
hazardous material release. Events such as a severe thunderstorm
with strong winds or a severe winter storm may occur across a large
area and effect neighboring counties. Periods of heavy rain or winter
storm heavy snows can trigger may small-scale floods within the
County.
Each of these events is too small to directly affect the County, but
each may represent significant disruption to a particular business
district or neighborhood. A number of small events may add up to a
large impact on the County’s residents and economy.
A typical example to these widespread localized events could result
from a severe winter snow storm.
•

Heavy snows produce road blockage. Emergency services
vehicles may be restricted and unable to proceed through certain
roads.

•

Resident’s may be isolated for long periods of time.

•

Power disruptions may occur if the snow storm is accompanied
with ice.

Small-scale events may happen individually, presenting a nuisance
that diverts traffic, causes lost power to a neighborhood or
inconveniences a small sector of residents and businesses. On an
individual basis, response personnel may address these events
efficiently and rapidly. However, the response capabilities of the
County may be compromised by a large number of small, localized
hazard events. The number of small incidents brought on by heavy
snowfall can be manageable one by one, but may reach a critical mass
if occurring throughout the County. Communities and businesses
should be prepared for short periods of isolation due to these localized
hazard events.
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Hazard Scenario 3: Catastrophic Localized Events
Catastrophic localized events contain great adverse impacts in a
specific geographic location with Branch County. Examples of these
specific locations are areas clustered with factories or an area housing
several neighborhoods and associated business districts. These events
impact geographic-specific locations and may also cause regional
impacts. Catastrophic localized events typically do not occur
frequently; however impacts are great.
Examples of a catastrophic localized event include a large hazardous
materials release or a terrorist attack. A large hazardous materials
release may affect neighborhoods located in the proximity of a factory.
In addition, evacuation and other disruption of services may cause
regional implications. If a large corporation or government building
becomes the victim of a terrorist attack, adverse local impacts may
disrupt business, impact employees and disable transportation.
The County’s capabilities to reduce the impacts of a catastrophic,
localized event is pertinent to maintaining the local economic sector as
well as regional and national economies. The County should focus on
Hazard Planning on business continuity. Business continuity planning
can consist of several elements.
•

Encouraging clusters of businesses or neighborhoods to plan for
a catastrophic disaster. Additionally, the clusters of businesses
or neighborhoods should plan for a swift and effective response
and recovery period through development of partnerships.

•

Identifying alternate transportation routes for product and
delivery distribution for large businesses and small business
districts.

•

Develop mutual aid agreements with adjacent municipalities to
identify sharing of response and recovery resources.

•

Develop a strategy to help neighborhoods, business clusters and
business districts to continue normal operations.

Catastrophic localized events do not only impact the County, but also
consist of regional and even national implications. Partnerships and
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continuity planning will help reduce the impacts to these types of
events as well as help maintain a sense of normalcy post-disaster.
Goals
Goal 1: Increase Community Resiliency to Large-Scale Events
A large-scale regional event would likely render mutual aid
agreements useless, thereby complicating Branch County’s emergency
response capability. Local residents could be initially isolated from
emergency services.
Overview
Isolated Populations
Following a major disaster, first responders who provide fire and
medical services will not be able to meet the demand for these
services. Factors such as number of victims, communication failures
and road blockages will prevent people from accessing emergency
services they have come to expect as a moment’s notice through 911.
People will have to rely on each other for help in order to meet their
immediate lifesaving and life sustaining needs.
Emergency Response Capacity
The Branch County Office of Emergency Management will have to
shoulder most of the responsibility in a major disaster. The County’s
OEM may be incapable of handling a high volume of calls and a wide
variety of simultaneous emergencies. One inherent problem with
emergency situations is the unavoidable threat to first responders.
Firefighters, Police Officers and Medical Personnel are all at risk during
a disaster.
•

Medical Response: Disaster can quickly overwhelm local
emergency personnel, and local blood banks. Branch County is in
the general flight pattern area between Detroit and Chicago, and
a plane crash could exceed ability to respond. Bio-terrorism
would put a great strain on medical response capability.
Terrorism (i.e., with dirty bombs) could release large amount of
radiation and could exceed medical response capability.
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•

Fire Personnel: Drought could result in conditions that would
increase the risk of fires from combustible vegetations (dry
grass, low shrubs, etc.). Citizen’s irresponsibly burning garbage
and vegetation can also result in widespread grass and/or
wildfires. High winds in the spring when vegetation is dry and
high winds are present.

•

Communications: During a disaster, it is essential to have a
clear, reliable means of communications between cooperating
emergency response groups. Branch County’s currently utilizes a
microwave 960 MHz radio system integrated with high-band
base radios to manage emergency communications in a major
disaster. During a disaster this system would probably display
significant weaknesses. Vulnerability of phone lines and other
communication mechanisms, could amplify the severity of this
issue.

•

Emergency Personnel and Resources: Branch County’s
population, according to the recent census data, is 46,414.
Increased daytime populations in the Cities and Villages may
result in inadequate numbers of response professionals and
support facilities to handle expected needs during and following
a major disaster (emergency managers, doctors, firefighter,
emergency medical, police officers, etc.). During a major severe
thunderstorm, there is the potential for partial loss of fire/EMS
emergency response capacity. If an EMS station should collapse,
trapping the emergency response vehicles inside, the EMS
response capacity would be seriously undermined. If
transportations route are down, fire professionals may not be
accessible, and the capacity for post-event response could be
seriously undermined. Important response centers (i.e., fire
stations, police stations, medical facilities and communications
centers) should be redundant.

Hazard Scenario
Certain types of hazard events present a threat not only to Branch
County, but the entire region of Lower Michigan. A region-wide
terrorist incident, severe winter storm or a severe thunderstorm with
tornadoes could trigger a large-scale, regional hazard event. The most
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probable large-scale, regional event would be a severe thunderstorm
with strong wind.
Access to Branch County could be cut off by the potential loss of major
lifelines such as Interstate 69 and Highway U.S. 12. Damage to
lifelines and transportation infrastructure could also result in
community/neighborhood isolation. Community isolation will be
particularly dangerous in that emergency services may be largely
unavailable to local residents and businesses. Local residents may
prove to be the County’s most valuable resource during a large-scale
regional event where mutual aid agreements and outside support may
be unavailable. The County could make some efforts to increase safety
and disaster resilience in local communities.
The capacity for local emergency services to respond to a large-scale
regional event is questionable. It is likely that this type of event would
exceed the capabilities of local emergency services, resulting in
increased risk to local residents, business and the economy. The
County should focus on developing redundancy in local emergency
response resources and personnel to limit the need for, and reliance
upon, mutual aid agreements and outside assistance during the initial
stages of a disaster.
Additionally, it is reasonable to assume that Branch County may
experience a fair amount of structural and non-structural damage
during a large-scale regional event. In order to facilitate recovery
efforts, it is essential that local residents and business owners submit
damage reports to local authorities immediately. Rapid disclosure of
damage reports could result in additional financial support from state
and federal agencies, increasing the community’s ability to recover.
The County should educate its residents about how and where to
submit damage reports as well as provide a user-friendly means of
doing so.
Objectives and Action Items For Goal 1
Objective 1
Develop alternative emergency government operations capabilities.
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Branch County has several governmental operations located in various
places of the county. It is imperative that these operations be in
functioning order following an emergency or disaster. Cities and
Villages located within Branch County also must be functional.
Redundancy is imperative to ensure function before, during and after
and emergency or disaster.
Action Items:
1.

Identify locations for alternative operations.
a.

2.

Alternative operation locations have been looked
at, however definite operation locations need to
be designated and documented.

Consider stringent retrofits and protective measures, to
ensure that its essential facilities are resilient to
multiple types of hazards.
a.

The resiliency of County, Cities and Villages
facilities should be a top priority in hazards
mitigation. Local governments should utilize the
most current design methods to ensure that its
facilities are strong enough to withstand a disaster.

Objective 2
Strengthen the local emergency response system to limit the need for,
and reliance upon, mutual aid agreements and outside assistance
during the initial stages of a disaster.
The capacity for local emergency services to respond to a large-scale
regional event is questionable. It is likely that this type of event would
exceed the capabilities of local emergency services, resulting in
increased risk to local residents, businesses and the economy. The
County should focus on developing redundancy in local emergency
response resources and personnel to limit the need for, and reliance
upon, mutual aid agreements and outside assistance during the initial
stages of a disaster.
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Action Items
1.

Identify “weak spots” in the County’s emergency response
system within the context of mutual aid dependencies.
Prioritize these weaknesses and make plans for strengthening
them through local initiatives.
a. Work with Cities and Villages in documenting the current
state of resources and supporting regional solutions. (i.e.,
pre-posting, staging, protocol)
b. Work with Cities and Villages in conducting functional
assessments of emergency resources and personnel
immediately following major disasters to identify
weaknesses and prioritize areas needing improvement.

2.

Work with Cities and Villages in updating the Emergency
Operations Plan to include guidelines for dealing with
inadequate resources/personnel during the initial stages of a
disaster.
a. Use the data gathered through the report submittals and
functional
assessment
from
emergency
services
organizations to identify weaknesses in the system and
develop contingency plans for addressing anticipated
inadequacies.
b. Train local emergency response professionals in methods
for dealing with volunteers and relief workers.

Objective 3
Make full use of current technologies in the development of goal to
create safer, more resilient communities.
Branch County should focus its efforts on utilizing its existing
resources. The County does not have enormous financial capabilities at
this time; therefore, it is reasonable to assume that expensive, shortterm programs will be considered. However, the County does possess
a number of resources that could be developed and enhanced to
include disaster planning as a primary theme. In doing so the County
would be able to focus on gathering hazard information in the short-
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term with the intent of making long-term financial decisions when the
best available data is obtained. One of the County’s best resources is
the Geographical Information System. Enhancement of this program
would result in planners having the necessary geo-spatial information
to make better decisions.
Action Items:
1.

Enhance the County’s ability to identify and understand the
hazards they face by investing in the development of
computer technologies.
a. The County will maximize the utility of existing GIS
capabilities by including disaster planning as a primary role
of the local government’s GIS.
b. The County will prioritize and begin to develop the data
sets that are necessary to test hazard scenarios and
mitigation tools in FEMA’s Hazards U.S. (HAZUS) loss
estimate modeling program.

2.

When the County’s website is operational include a “Disaster
Preparedness” portion to include disaster information and
provide important information to, and communicate with, the
public during all stages of disaster.
a. The County can utilize the internet as a communication
tool as well as an educational tool. The “Disaster
Preparedness” portion of the website would provide local
residents with hourly updates during disaster situations
and could provide a means of reporting emergencies when
phone lines and cellular phones are inoperable.

Objective 4
Support a County-side focus on mitigation and sustainability through
working with Cities and Villages in strengthening public educations and
outreach programs.
Data collected immediately following a major event, such as a severe
winter storm, can be critical during emergency response and recovery.
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Some date is perishable and must be collected as soon as possible.
They should also establish a mechanism for relaying information from
scientific and engineering investigations to emergency managers.
Rapid disclosure of damages from local residents could help to ensure
that the maximum amount of financial assistance from government
organizations is realized.
Action Items
1.

Increase public awareness and preparedness by developing a
series of available public workshops or seminars to educate
homeowners and local businesses on emergencies and
disasters.
a. The County will address the development of a series of
seminars focusing on disaster preparedness, community
resiliency and mitigation and continue to utilize its local
schools as conference centers for hosting these
workshops.
b. The County will work to provide school based
preparedness programs and provide after school
programs geared toward students’ parents. Having the
seminars in the evening and encouraging parents to
participate would result in safer homes and communities.

2.

Increase community recovery capabilities by creating a
system whereby local residents and businesses can
immediately submit damage information to responders and
the proper authorities.
a. Rapid submittal of damage estimates is essential following
a disaster and should be a high priority for local residents.
The “Disaster Preparedness” website Refer to objective 2,
action item 2) could provide a convenient means of
submitting this information digitally.

Objective 5
Identify and protect critical facilities in Branch County.
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Critical facilities are those that would present a high value/high impact
during a potential disaster. Selecting which facilities to deem “critical”
is a subjective call the County has to make. A high value/high impact
facility is one that presents the potential of having a major impact on
local, regional or national populations or infrastructure if damaged or
destroyed. Facilities or events that host large crowds should be
considered. It is also important to identify controversial facilities. The
most common critical facilities (i.e., police stations, fire stations,
hospitals, etc.) are not the only facilities that play a critical role during
and after a disaster.
Action Items
1.

Re-evaluate the risks and demands to critical facilities in light
of a regional event to facilitate prioritizing structural and nonstructural retrofits based on vulnerability.
a. The County will re-evaluate vulnerability and establish
criteria for hardening critical facilities that recognizes the
demands inherent in a disaster or emergency.

2.

Continue hazard mapping efforts and distribute data to local
officials, as it develops to enhance incorporation of mitigation
into Land Use Planning.
a. The County’s GIS department should seek to establish
and/or strengthen relationships with the Cities, Villages
and Townships to ensure maps are as up-to-date as
possible, and that local planners have the best available
information.

3.

Review hazard zones and critical areas in Branch County (i.e.,
wetlands, fish and wildlife habitat conservations areas,
frequently flooded areas, geologically hazardous areas) and
develop draft legislation (or work with Cities, Villages and
Townships) to restrict building of critical facilities in these
areas and to remove existing structures from these areas.

4.

Develop infrastructure development policies that will limit the
placement of critical infrastructure facilities in hazard-prone
area or served by vulnerable lifelines.
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a. The County will focus on developing policies (in
conjunction with Cities, Villages and Townships) that will
require no construction of essential transportations,
utilities and communications facilities be permitted in atrisk areas.
Goal 2: Reduce Vulnerability of Single-Family Homes and
Home-Based Businesses to a Variety of Hazards
Branch County has a large community of single-family residents. The
geology and topography of the County any place residents at risk to a
variety of hazards, including winter storms, thunderstorms, tornadoes
and flooding. Home-based small businesses are also vulnerable to the
same hazards.
Flooding Hazard
•

Branch County does not contain many areas subject to regular
flooding events. Unpredictable flooding would be associated with
rivers, creeks, wetlands, lakes and storm water infrastructure.

•

New development can significantly impact hydrology, modifying
the pattern of water delivery to river, creeks, lakes, wetlands
and storm water infrastructure. This in turn may modify the
occurrence of flooding in Branch County’s existing developing
communities. Increase in development and impervious surfaces
may increase the rate of flooding. Flooding problems could be
compounded if agricultural lands are built up.

Winter Storms
•

A severe storm with high winds or snow can create pockets of
isolation for Branch County’s residents if residential roads and/or
main arterials become impassable.

•

Several communities and neighborhoods could be left powerless
and isolated in the event of a severe winter storm as a result of
high winds, trees blown down or heavy snow loads on power
lines.
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Thunderstorms
•

A severe thunderstorm with high winds and/or tornadoes can
create pockets of isolation for Branch County’s residents if
residential roads and or main arterials become impassible.

•

Several communities and neighborhoods could be left powerless
and isolated in the event of a severe thunderstorm as a result of
high winds, trees blown down or tornado activity damaging
power lines.

•

Tornadoes and high winds can damage or destroy homes and
create a need for sheltering and evacuation in those areas.

OBJECTIVES AND ACTION ITEMS FOR GOAL 2
Objective 1
To reduce the vulnerability of single-family homes in high risk
neighborhoods to a variety of hazards. There are specific areas in
Branch County that are at greater risk to damage and isolation from a
hazard event than others.
Destructive winter storms come in many variations and combinations
of wind, ice, rain and snow. Nearly all destructive winter storms occur
in the months between November and April. Any winter storm can
bring high, destructive winds, heavy rain and/or snow. All of Branch
County is vulnerable to winter storms and damage caused by heavy
snow load or high winds. Residents of Branch County are vulnerable to
power outages and isolation during a severe winter storm event. In
most cases there will be ample severe winter storm warnings given by
local weather forecasters and the National Weather Service to allow
residents to prepare for an approaching event.
Severe thunderstorms come in variations including high winds, heavy
rains and possible tornado activity. A severe thunderstorm can occur
at any time of the year. All of Branch County is vulnerable to a severe
thunderstorm and damage caused by high winds, lightening, heavy
rainfall and possible tornadoes. Residents of Branch County are
vulnerable to power outages and isolation during a severe
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thunderstorm event. In most cases there will be ample thunderstorm
warnings given by local weather forecasters and the National Weather
Service to allow residents to prepare for an approaching event.
Action Items:
1.

Implement residential-based risk reductions programs.

Winter Storms
•

Host public education workshops for single-family homeowners
regarding vulnerabilities to winter storms.

•

Issues to discuss could include tree management and how
residents handle short-term isolation, such as creation and
maintenance of an isolation kit with food and water for 72 hours.

•

Create and distribute brochures to residents on how residents
handle short-term isolation, such as creation and maintenance of
an isolation kit with food and water for 72 hours.

•

Create and distribute information to the media prior to the
normal winter weather season.

Thunderstorms
•

Host public education workshops for single-family homeowners
regarding vulnerabilities to thunderstorms.

•

Issues to discuss could include tree management and how
residents handle short-term isolation, such as creation and
maintenance of an isolation kit with food and water for 72 hours.

•

Create and distribute brochures to residents on how residents
handle short-term isolation, such as creation and maintenance of
an isolation kit with food and water for 72 hours.

•

Create and distribute information to the media prior to the
normal tornado and thunderstorm season.
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Objective 2
To reduce the vulnerability of single-family homes locate in flood
hazard areas to damage from isolated flooding.
While flooding does pose a risk in Branch County the risk is minimized
due to drainage work done by the Branch County Drain Commissioners
Office. Most flooding would occur along the lakeshores and rivers and
would most likely be a nuisance with low severity affecting residential
areas. Most flooding would be preceded by ample warning time. It
requires a severe weather event and substantial rain to produce a
flood condition, allowing time for homeowners to prepare for the
event.
Actions Items:
1.

2.

The County will work with Cities, Villages, Townships and the
Branch County Building Inspectors Office to apply the new
International Building Codes requiring flood-proofed homes in
the floodplain and regulations specifying no-fill floodplain,
zero-rise floodway analysis and vegetation retention
standards throughout Branch County. These regulations will
be expanded and applied in all flood-prone areas of Branch
County.
County communities will consider opportunities to remove
flood-prone structures from flood hazard zones and consider
policy to limit construction in flood hazard zones.

Objective 3
Increase safety and disaster resilience in Branch County by training
local residents to be self-sufficient for the initial 72 hours of a disaster.
All disaster events that occur can leave residents isolated in the days
immediately following the disaster. Access to Branch County could be
cut off by the potential loss of major lifelines such as I-69 and U.S. 12.
Community isolation will be particularly dangerous in that emergency
services may be largely unavailable to local residents and businesses.
The County should make efforts to increase safety and disaster
resilience in local communities by training local residents to be selfsufficient for the initial 72 hours of a disaster. Local residents may
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prove to be the most valuable resource the County has during a largescale event where mutual aid agreements and outside support may be
unavailable.
Action Items
1.

Develop partnerships with FEMA, State and Local organizations
to promote disaster preparedness and emergency planning
strategies.
a.

2.

FEMA CFP (Community and Family Preparedness) Program

Supplement communities’ response capability after a disaster by
recruiting civilians to be trained as neighborhood, business and
government teams that, in essence, will be auxiliary responders.

Objective 4
Develop Community Disaster Preparedness Plans tailored to each
specific Branch County community, promoting citizen and small
business involvement to encourage a locally driven, community-based
effort.
Each individual community in Branch County will face unique
challenges in any large-scale hazard event. Certain communities may
be subject to greater risk than others. For example, those
communities located within the vicinity of a SARA Title III facility
would be at a much greater risk in the event of a hazardous material
release than those located further from the facility. Also, damages to
transportation infrastructure will likely result in limited access to
certain communities, while others remain fully accessible. Therefore, it
is important that each individual community understands its own
unique vulnerabilities and makes efforts to address them. Community
Disaster Preparedness Plans would be a valuable means of identifying
community-specific vulnerabilities and established preparedness
and/or mitigation strategies that would result in an increased level of
community safety.
Action Items:
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1.

Develop partnerships with FEMA, State and local organizations to
promote disaster preparedness and emergency planning
strategies.
a.

Consider Wingspread Principles as a tool for guiding
community-based disaster preparedness efforts:
•
•
•
•

3.

Sustainability
Planning and Incentives
Partnerships
Locally-Driven Process

Establish a Local Steering Committee to assist in the
development of the program. The committee could hold
monthly meetings to monitor the progress of individual
communities, identify shortcomings and determine future
goals.
a. Encourage community organizations and their leaders to
establish a committee to monitor preparedness and
mitigation efforts within the community.
b. Hold regular meetings to discuss issues and assess existing
needs. Invite public officials, technical experts, business
owners and academics to attend meetings to provide
insight and assistance.

Goal 3: Reduce Vulnerability of Small Business
Small businesses are an important segment of Branch County’s
economy. They not only provide goods and services to the public, they
also supply jobs to citizens. They are a major component of Branch
County’s economy and are vulnerable to a variety of disasters, with
most not having the ability to recover from significant events.
This issue addresses the vulnerability of individual small businesses
located in Branch County. Natural hazards that affect small businesses
in Branch County include winter storms, thunderstorms and flooding.
There are a number of things that small business owners within Branch
County can do to decrease their vulnerability to a variety of natural
and manmade hazards.
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Small Business Vulnerability
Of all the businesses in Branch County, 80% are small businesses that
employ fifty or fewer people. Small business operations are vulnerable
to a variety of hazards including secondary effects such as loss of
power and disability of transportations infrastructure. Some of these
businesses are located in single-family homes throughout Branch
County. Single-family home vulnerability is covered in the previous
section.

Small Business Preparedness
Few businesses have developed business resumption plans. Financial
costs incurred from a hazard event may place significant deterrents to
recovery. Additionally, few businesses have hazard mitigation plans.
OBJECTIVES AND ACTION ITEMS FOR GOAL 3
Objective 1
To ensure survivability and expedite business resumption following a
disaster.
Estimates indicate that 43% of small business never reopens after a
local disaster (Institute for Business and Home Safety). Small
businesses are a major component of both Branch County’s economy
and the County’s character. The small businesses of Branch County are
not only important retail businesses for Branch County’s residents they
are also important out-sources for corporations in Branch County. The
following action items provide a means for Branch County’s small
businesses to ensure survivability, minimize losses and resume
business operations as quickly as possible following a disaster.
Action Items:
1.

Design and promote business continuity.

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

258

•

Emergency Management could work with local Chamber of
Commerce organizations to help facilitate meetings with small
businesses.

•

Specific educational topics should include preparation for shortterm business disruptions and contingency plans for emergency
situations.

•

Relevant
information
includes
structural
improvements
(redundancy in communication systems and generators) as well
as improving functional connection and recovery between
businesses that rely heavily upon one another for function.

2.

Facilitate partnerships and sharing of resources between small
businesses and large corporations.
•

Large corporations should be encouraged to provide resources to
their vendors, back-up generators, supplies, etc., to facilitate
business recovery and resumption following a disaster.

Goal 4: Reduce Vulnerability of Large Corporations
Branch County’s large corporations and local small businesses are
vulnerable to major economic impacts as a result of a hazard event.
Branch County’s Large Corporations
Of all the businesses in Branch County, several large corporations
employ the majority of the people. These corporations serve regional,
national and international markets and attract widespread attention
due to the valuable contributions they have made in various industries.
These contributions have helped increase the quality of human life and
business on a worldwide scale and represent great economic posterity.
Vulnerability of Employment Sector
Branch County’s large corporation employs a great number of the
residents of the County. Impacts of a hazard event may decrease the
productivity of the current workforce through job losses and losses in
contracts of regional vendors.
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Vulnerability of Transportation Lifelines
I-69, U.S. 27 and U.S. 12 act as key arterials linking Branch County. A
large-scale disaster or a terrorist attack may disable these
transportation lifelines. Disability of these transportations lifelines
would affect movement of employees, movement of goods and
services and isolate large corporations that depend on these key
arterials for daily business operations.
Vulnerability of Local Small Business
Many of Branch County’s smaller businesses act as suppliers,
contractors, vendors and tenant businesses to large corporations.
Many local small business jobs are dependent on jobs in the large
corporations and vice versa, although the exact ratio has not been
calculated. If one imagines that five local small business jobs support
one job in the large corporations, job losses in large corporations
would adversely impact the small business employment sector.
Vulnerability of Local Contribution of Large Corporations
Branch County’s large corporations provide many jobs for Branch
County’s residents as well as contracts for local small businesses.
Large corporations also support tenant businesses and lease facility
and warehouse space to them. General businesses, such as
restaurants, retail stores, gas stations, etc., profit from the daytime
population of large corporations as well.
An economic disruption to one or more of Branch County’s large
corporations will affect the future capability of attracting businesses to
locate in the County, as well as retaining current businesses, if the
local economic sector is non-productive. In addition, an economic
disruption will directly affect the County’s residential population
through job losses, small business productivity through losses in
contracts and may ultimately decreased consumer spending and affect
the County’s tax revenues.
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OBJECTIVE AND ACTION ITEMS FOR GOAL 4
Objective 1
To facilitate partnerships between large corporations and local small
businesses.
Large corporations have the resources to mitigate and prepare for
hazard events. They have knowledgeable staff, business resumption
plans, insurance, training resources, emergency operation centers and
back-up facility space, equipment and operating procedures. Large
corporations work diligently to update their mitigation and
preparedness strategies because they typically have a great deal to
lose in a hazard event.
Local small businesses also have a great deal to lose in a hazard
event, sometimes their entire livelihoods. Local small businesses
typically do not have resources similar to large corporations. Many
small businesses find Mitigation Planning cost-prohibitive and timeconsuming, and the principles associated with mitigation seem
complex.
Currently, there is no model in the nation that works to facilitate
partnerships between large corporations and local small businesses.
Branch County would benefit from facilitating partnerships between its
large corporations and its small businesses given their significant
interdependency. Thus, Branch County is poised to embark on a
unique community, public-private approach to reducing the impacts of
economic disruption and hazard events.
Action Items:
1.

Use hazard scenarios and involve the business community in risk
assessment. Conduct an economic impact analysis. The analysis
will act as a springboard for action.
•

The economic impact analysis will identify:

•

The ratio of local small business jobs to large corporation jobs
and quantify risks.
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•

Potential losses in customer base due to extensive damage and
relocation of large corporations and closure of tenant businesses
and local vendors.

•

Potential losses due to the local economy including lost wages
for workers, decreased revenues for businesses and relocation of
residents.

•

Potential losses in decreased consumer spending and decreased
tax revenues for local government.

2.

3.

Develop a Project impact-style program that focuses on raising
countywide public awareness of business Mitigation Planning.
•

Build community support. The County can lead the organization
of a discussion group from a wide variety of area professionals
and share best practices to increase disaster resiliency.

•

Lead public outreach and educational initiatives. The program
can use the findings of the economic impact analysis as a
foundation to sponsor events and conferences to increase public
awareness of business Mitigation Planning, i.e., what it is, what
it entails, how it benefits businesses, etc.

•

Seattle, Washington Example: Seattle Project Impact is
embarking on an initiative to educate the Seattle business
community of the benefits of business Mitigation Planning. The
initiative involves organizing a forum for discussion among
contingency planners and businesses, developing simple, reader
friendly materials, gaining further understanding of the City’s
business framework (i.e., who depends on whom and for what),
creating a benefits package for participating businesses and
identifying non-traditional fund sources to build on Hazard
Mitigation Planning goals. The Seattle initiative is in its beginning
phases but once completed can be exported to other
communities to use as a model.
Partner with area Chamber of Commerce and Downtown
Development Authority to plan and develop a Business Resource
Center.
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•

The Resource Center can be an ongoing information
clearinghouse for the business community. The Resource Center
can build on the public outreach and educational efforts in action
item 2, provide guidance in business resumption plan creation,
identify fund programs for mitigation projects and showcase
cooperative agreements between large corporations and small
businesses.

•

The Resource Center can educate new businesses on the
importance of business Mitigation Planning, help the County
facilitate partnerships between large corporations and local small
businesses and encourage new businesses to adopt business
Mitigation Planning in their day-to-day business operations.

•

The Resource Center can work concurrently with the County to
identify ways to complement each other rather than being
repetitive.

4.

Encourage large corporations to include their small business
vendors and tenant businesses in their emergency management
planning.
•

As mentioned previously, large corporations benefit from having
a variety of resources aimed at strengthening their resiliency to
hazard events. Large corporations can share their resources,
thereby increasing their economic resiliency in their vendors and
tenant businesses through the following suggestions.
o Include small businesses in training exercises. Small
businesses would benefit from training exercises that large
corporations have to offer.
o Facilitate a mentoring program between large corporations
and small businesses. Knowledgeable corporate staff can
guide small businesses to create resumptions plans and
identify appropriate insurance plans.

5.

Facilitate cooperative agreements between large corporations
and local small businesses in a recovery scenario.
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•

The County can facilitate partnerships between large
corporations and local small businesses by identifying shared
risks and opportunities. Large corporations depend on local
vendors for production and local small businesses depend on
large corporation contracts for production as well.

•

Given the shared risks, the County can facilitate cooperation
agreements that result in shared opportunities. Cooperative
agreements may comprise of the following key components.
o Local small businesses would agree to develop business
resumption plans and train employees to protect their
people, assets and business operations.
o Large corporations would agree to provide facility space
and essential business functions (phone, fax, computer,
etc.) during a recovery period so that small business can
recover quickly.

Goal 5: Reduce Isolation Resulting From Disruption to Lifelines
and Infrastructure
Hazard events may disrupt Branch County’s complex network of
transportation and utility infrastructure on small and large scales,
affecting daily activities and commerce in Branch County.
This issue primarily deals with interruption by hazard events of proper
function of transportation and utility infrastructure. Branch County’s
geography makes it dependent on a limited number of major travel
corridors to move people and goods on a regional basis, and it can be
left isolated when those connections are lost. Disruption to utility
service similarly may leave sections of the County isolated. Certain
utilities pose a risk to life and property is disrupted, such as gas or fuel
pipelines and power transmission centers.
The action items address the vulnerability of lifeline and infrastructure
systems to disruption from hazard events and address the capability of
responsible parties to respond to disruption.
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Transportation and utilities are both key components of lifelines and
infrastructure for Branch County’s residents and businesses. This
section is divided as follows:
A. Transportation
B. Utility Service
C. General Lifeline and Infrastructure Response Capability
A. Transportation
Transportation Overview
Generally, Branch County is not dependent on major transportation
routes such as, I-69, U.S. 12 or U.S. 27. However, these
transportation routes are key factors in the transportation of goods
and services throughout Branch County. Properly functioning
transportation systems support this important role in the economy.
Key transportation routes that convey populations in Branch County
include Major highways and Interstates and principal arterials and
minor arterials.
Branch County’s economy depends upon population distribution and
the transport and delivery of goods and services.
As transportation demands on Branch County’s infrastructure increase,
the impacts of transportation disruption are magnified.
OBJECTIVES AND ACTION ITEMS FOR GOAL 5 – TRANSPORTATION
Objective 1
To reduce the disruption to transportation infrastructure from hazard
events, Branch County should reduce the vulnerability of
transportation infrastructure to hazard events.
Two natural hazards present the most risk to the transportation
systems: flooding and winter storms. There is little ability to directly
address these natural hazards. Preparation and response would be key
for these hazards.
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Terrorism threatens transportation infrastructure directly (principal
transportation routes may be a target) or indirectly (transportation
infrastructure disrupted secondary to attack on economic or political
target). There is little that may be done to mitigate the risk of either of
these attacks. Again, preparation and response will be key.
Flooding
•

Minor nuisance flooding in Branch County characterizes the
flooding hazard. Sources of flood events include streams, lakes,
wetlands and drainage infrastructure particularly in areas with
changing character of development.

•

Flooding events present isolated points of disruption that may
require local detours. Flooding along main roads present the
most impact on transportation infrastructure. Branch County
experiences regular flooding events during high rain periods, but
no roads in Branch County appear to have regular flooding
disruption.

Winter Storms
•

Widespread traffic disruption may occur from winter storms. The
primary source of disruption would be from downed trees and
utility lines and from unsafe roadway conditions. Little advance
mitigation is possible except to decrease amounts of vegetation
around vulnerable utility lines or roads or to ground utility lines.

Terrorism
•

Terrorist acts may directly or indirectly affect transportation
corridors. The most vulnerable locations would be main corridors
(highways and arterials) that carry high volumes of people and
products or primary roads associated with economic centers.

Action Items
1.

Plan alternate transportation routes throughout the County.

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

266

2.

•

Identify and prioritize major transportation corridors in
order of their respective importance to the community and
business continuity. Focus should be on key transportation
routes. The inter-jurisdictional arterial network represents
an important supplement to highway capacity throughout
the County.

•

Identify and prioritize key vulnerabilities of transportation
routes. Prioritize the vulnerabilities based on importance of
the disrupted route, the scale of the potential disruption
and the effectiveness of mitigation investments.

•

Develop a strategy to harden transportation vulnerabilities,
based on the prioritization of routes and vulnerabilities. In
addition to addressing the hazard and the vulnerability,
this may include identifying appropriate responders and
establishing detour routes to expedite response to hazard
events.

•

Comprehensive analysis and prioritization of vulnerable
roadways within Branch County and contingency planning
with detour routes and response strategies.

Reduce vulnerability of key transportation routes within
Branch County to natural hazard events.
•

3.

Prioritize vulnerable transportation systems (see 1 above).
Address vulnerabilities based on prioritization.
Increase travel route redundancy.

•

Increase redundancy in routes and capacity to preserve travel
patterns in the event of localized disruption. Identify alternate
routes prior to events to enable rapid response.

•

Increasing roadway capacity on alternate routes can decrease
congestion in the event of traffic diversions. Analysis of
hazard mitigation needs for capacity and redundancy and
allow
re-prioritization
of
schedules
capacity
capital
improvements.
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4.

Support
transit
improvements.
•

systems

through

transportation

Transit systems may experience disruption during hazard
events. Those systems will usually rely on high-priority roads
for travel and, therefore, will be indirectly addressed through
the above action items.

B. Utility Service
Branch County’s utility service has several independent source and
distribution systems. This section describes utility infrastructure.
Vulnerabilities and action items will be discussed in the following
section.
Water
Branch County residents rely on ground water as its water source. The
Cities of Coldwater and Bronson and the Villages of Quincy and Union
City utilize ground water that fills water towers. The majority of the
residents living outside of the city or village limits utilize ground water
wells.
Electricity
Electricity is provided by Consumers Energy, Coldwater Board of Public
Utilities and Union City Power. Coldwater BPU provides electrical
service to the City of Coldwater and some residents of Coldwater
Township. Union City Power supplies electricity to the Village of Union
City and some residents of Union Township. Consumers Energy
supplies electricity to the remaining residents of Branch County.
Telecommunications
Telecommunications facilities are distributed throughout Branch
County. Cell Phone towers and remote telephone switches are located
throughout the County. Most major arterials in Branch County provide
conveyance for major telephone feeder or cable trunk lines. Finegrained networks distribute services from these main lines to the
remaining residents. The main provider for telecommunications service
is Verizon, however there are many smaller service providers that
provide a similar telecommunications service.
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Natural Gas
Natural Gas is supplied by Aquila. Aquila provides this service to the
majority of the residents of Branch County. Residents not able to take
advantage of the natural gas service, utilize propane as an alternative
which is normally stored on site in a 500 gallon container.
Sewer
The Cities and Villages provide a sewage treatment plant for their
residents. Outside of Cities and Villages residents rely on septic
systems which have a holding tank and drain field. Septic Systems are
under the control of the Department of Public Health.
OBJECTIVES AND ACTION ITEMS FOR GOAL 5 – UTILITY SERVICE
Objective 2
To minimize utility service disruption from hazard events, Branch
County should reduce the vulnerability of utility distribution systems.
Risk to utility infrastructure may be specific to each type of utility.
Most utilities rely on a main hub and a distribution network, each of
which is vulnerable to different types of disruption.
The following section discusses the respective vulnerabilities of utility
systems as it relates to proper utility service and makes subsequent
action items for each system. It is important to prioritize vulnerable
systems in order of their respective importance to the community and
business continuity. Mitigation measures may target the hazard (i.e.,
reducing vegetation around power lines) or target the utility (i.e.,
grounding the vulnerable power lines).
Action Items
1.

Reduce the vulnerability of utility infrastructure, hubs and
distribution systems.
•

Assess and ensure redundancy in utility systems. This can
help reduce overloading and provide back-up sources of
service. This may be done through public/private partnerships
for corporate entities.
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•

Branch County Emergency Management should take the lead
role to ensure that each City or Village have adequate plans
in place for proper restoration of utilities. If needed,
assistance should be provided to the various entities to assist
with these plans.

C. General Lifeline and Infrastructure Response Capability
General Response Capability Overview
A combination of local, neighboring, jurisdictional, county and state
agencies, along with private and quasi-public utility companies, hold
responsibility for maintenance and transportation and utility
infrastructure. Of particular importance to restoring disrupted service
are public governmental agencies and first responders.

OBJECTIVES AND ACTION ITEMS FOR GOAL 5 – GENERAL LIFELINE
AND INFRASTRUSCTURE RESPONSE CAPABILITY
Objective 3
Ensure adequate public sector, inter-jurisdictional and private sector
response capability to overall infrastructure disruption.
Utility and transportation responders should be fully prepared and
equipped for rapid response to restore function to communities and
businesses in vulnerable areas (response to traffic lights, power
outages, road closures, etc.).
During a small scale or a catastrophic localized event, Branch County
can rely on adequate numbers of personnel and response assistance
from the responsible parties. A large-scale regional event would strain
response capacity outside of Cities and Villages.
Action Items:
1.

Ensure public sector response capabilities.
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•

First responder systems are of primary importance, but similarly
important are Public Works and Utility Crews who will respond to
infrastructure disruption. Response may be compromised by loss
of power or ingress/egress routes in the vicinity of response
teams. Redundancy in location, infrastructure and alternative
transportations routes for these key responder units.

•

Ensure that all appropriate public response departments and
units have comprehensive maps of the locations and shut-off
points of high risk utilities. Work with appropriate utility and
public departments to develop coordinated response plans to
address risks to life, property and community/economic
infrastructure.

2.

Develop response strategies based on route priorities.
•

Plan for rapid and direct response to transportation disruption on
the key transportation corridors and product supply/delivery
routes that Branch County’s large corporations rely upon for
business continuity.

•

Identify key transportation corridors vulnerable to hazard
events. This should include standing prioritization of the most
important roads, systems or community’s for response in the
event of widespread disruption.

3.

Strengthen private sector role in response capacity.
•

•

Promote communication and cooperative planning between
corporations and businesses that work closely with one another
and rely on communication and transportation systems for their
joint business interests. Strategic planning between business
partners can help overcome infrastructure disruption. The
Chamber of Commerce or Downtown Development Authority
may facilitate these connections.
Community and business preparation for post-hazard isolation
and response can help alleviate the burden on public agency
response capability.

Goal 6: Reduce Hazard Presented By High-Risk Utilities and
Facilities
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Certain high-risk utilities and facilities may present a hazard to Branch
County citizens, businesses and property, should these utilities be
disrupted during a hazard event.
The ANR Pipeline, natural gas pipelines, the main power transmission
centers and hazardous chemical storage sites represent the four main
high-risk utilities or facilities in Branch County. Other utilities may
present secondary hazard under certain circumstances (contaminated
drinking water, downed power lines or broken sewer main).
ANR Pipeline
The ANR Pipeline runs through the northern tier of Townships
(Matteson, Sherwood, Union, Girard and Butler). It is part of an
extensive fuel pipeline that runs across the entire southern portion of
Michigan and connects to several other pipelines throughout Michigan
and the Nation.
Natural Gas Pipelines
The Aquila Pipeline runs through Branch County and distributes natural
gas service to the majority of the residents including all Cities and
Villages.
Aquila coordinates with the Area Fire Departments on response,
holding bi-annual trainings and educating local personnel on the
workings of the pipeline. Area Fire Departments respond to many
small gas leaks every year, often due to accidental encroachment on
the pipeline by landowners unaware of its presence. Branch County
would rely on Aquila response teams in the event of any disruption.
Power Transmission Centers
Transmission Centers are located in various points across Branch
County and distribute electricity to residents. The various transmission
centers are owned and operated by Consumers Energy, the Coldwater
Board of Public Utilities and the Village of Union City.
Power transmission centers represent specific points of high risk;
presenting a risk of fire to the surrounding vicinity should it be the
target of a terrorist action.
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Hazardous Chemical Storage Facilities
Hazardous chemical storage facilities are distributed at a number of
locations throughout Branch County, concentrated mostly in industrial
parks. H.C. Stark, Inc. is ranked by the Branch County Emergency
Management Department as the highest concern due to the high
amounts and various types of chemicals at the site. A number of other
chemical sites may also pose a significant risk to the community.
Branch County Emergency Management has documentation of
hazardous chemical storage sites that report to the Branch County
Local Emergency Planning Committee. Branch County LEPC tracks
hazardous material storage sites and plans for events within these
facilities.

OBJECTIVES AND ACTION ITEMS FOR GOAL 6
Objective 1
To reduce the risk posed by high-risk utilities and facilities and address
the vulnerability of these systems.
All of the action items should be performed in cooperation with the
jurisdictional fire department, public works department and local or
regional public and private utility companies.
Action Items:
1.

Reduce the risk surrounding and ANR Pipeline rupture.
•

Strengthening the structure and integrity of all high-risk utility
systems and high-risk facilities may include such measure as:
o Increased frequency of shut-off valves.
o Remotely located control capabilities.
o Restriction of access.
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o Adequate signage all along pipelines to prevent accidental
disturbance.
o Frequent
inspections
to
ensure
safety/performance standards.

compliance

with

•

Identify response capabilities. ANR Pipeline supplies Branch
County Emergency Management with contact numbers and
location information for immediate response to a hazard event.
Further coordination of protocols and capabilities continue and
will improve response.

•

Public education to notify citizens of the presence of a high-risk
utility of facility in their location will improve preparation and
response by local residents. Education priorities include detecting
warning signs, knowing appropriate contacts in the event of an
emergency, understanding site-specific concerns and knowing
evacuation routes.

•

Branch County and ANR Pipeline have information about the
location and vulnerabilities of the route. Branch County will
evaluate performing more extensive analysis of the pipeline
route including GIS assessment of parcels, drainages, ownership
and flow routes, field assessments of vulnerabilities and work
with neighboring jurisdictions on cross-border reduction of
vulnerabilities and on response.

2.

Reduce the vulnerability of high-risk utility and facility
infrastructure to hazard events in order to reduce the risk to life
and property of Branch County’s residents and businesses.
•

3.

Strengthen the structure and integrity of all high-risk utility
systems and high-risk facilities, including such measures as
referred to in action item 1 above.
Ensure adequate response capability.

•

The ANR Pipeline Group has established response protocols.
Ensure that post-event protocols are also fully developed,
including protocols for cleanup and disposal of waste.
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•

4.

Private companies primarily operate high-risk chemical storage
facilities. Emergency response protocols should be fully
coordinated with the jurisdictional Fire Department and first
responders. Clear protocols for response by private and public
agencies must be addressed and established.
Educate residents about hazards and associated risks.

•

Public education to notify local citizens of the presence of highrisk utility or facilities in their location will improve the
preparation and response by local residents. Additional public
education must be explored through local community groups,
neighborhood
associations
and
homeowner/apartment
associations. Information may be provided through brochures or
other educational materials.

•

Residents play an important role in detecting the first signs of
high-risk utility or facility disruption (i.e., detection of chemical
or natural gas odor). With buried pipelines, residents may be
unaware or unconcerned about the risk posed by the utility.
Education and preparation will be very valuable training for all
parties. Education priorities include detecting warning signs,
knowing appropriate contacts in the event of an emergency,
understanding site-specific concerns and knowing evacuation
routes.

Goal 7: Preserve and Enhance the Natural Environment
Future growth in Branch County may alter hydrologic processes in
rivers, lakes, wetlands and sub-surface water systems. This may
increase the risk of flooding to Branch County’s residents, structures
and infrastructures. Appropriate development within Branch County
can help protect life and property from hazard events while preserving
the integrity of Branch County’s valued natural systems.
Branch County faces a relatively small risk of flooding events at this
time. Branch County is currently developing rapidly, especially around
lakes and rivers.
Development increases levels of impervious surface, degrades river
and lake structure and compromises natural vegetating and soil
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structure. The resulting altered storm water delivery patterns can
change the frequency, severity, timing and probability of flooding
events. These changes can provide a risk to life, property and daily
function for Branch County residents.
One of the difficulties in dealing with land preservation in Branch
County is the various agencies which regulate growth in an area.
Cities, Villages and Townships control regulations which govern
building restrictions and growth areas.

OBJECTIVES AND ACTION ITEMS FOR GOAL 7
Objective 1
To protect the future quality of life and environment for its residents,
Branch County should reduce vulnerability to changing hazard
regimes.
Densification in an urban or rural setting presents a number of
challenges: to adequately mitigate the impacts of development on
surface water and storm water delivery, to direct development away
from sensitive areas in order to protect these resources and reduce the
risk of damage to life and property from changing hydrologic regimes
and to preserve the high quality natural environment that is valued by
the County and its citizens.
Areas that may be marginally vulnerable to hazard events may
become increasingly vulnerable as hydrologic and development
conditions change over time. Branch County should monitor and
respond to these conditions, integrating preventative and restorative
action items as appropriate.
Working with Township, Cities and Villages to develop planning policies
that preserve key habitat elements and direct capital expenditures for
habitat restoration may contribute to the goals of reducing risk form
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natural disaster. Comprehensive plan and development regulations
protect natural systems through impact fees, permit conditions, site
design requirements, storm water standards, restricted slope
development, native vegetation protection measures, tree preservation
ordinances and critical area regulations.
Action Items:
1.

Restore natural drainage capacity and structure of rivers, lakes
and wetlands to address changes in flows.
•

Restore rivers, lakes and wetlands structure and capacity.
Natural river, lake and wetland systems should be protected and
restored to full capacity and function in order to capitalize on
natural drainage systems.

•

Cooperation between State and Local agencies to coordinate
drainage projects with river, lake and wetland restoration goals.
Restoration of river and lake integrity can reduce the occurrence
of flooding on current and future developments.

2.

Identify areas of opportunity for river, lake, wetland and
floodplain restoration following a hazard event.
•

3.

The amount of flooding that causes direct property damage is
limited in Branch County, but certain properties may provide
important areas to target for restoration using post-disaster
recovery money.
Work with Townships, Cities and Villages to assist in developing
or amending zoning requirements.

•

Township, Cities and Villages are responsible for zoning
requirements that effect development for the respective
jurisdiction. Many Townships in Branch County do not currently
have zoning ordinances to control growth in a particular area.
Emergency Management should assist Townships, Cities and
Villages in addressing development regulations that could affect
flooding in risk areas.
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The goals, objectives and actions items presents in this document
establish a framework for Branch County to implement both pre- and
post-disaster mitigation activities at both the community and regional
level. It recognizes the unique risks and vulnerabilities that face
Branch County and its citizens. Although the action items were
designed with a focus on mitigation, the County is encouraged to
pursue both preparedness and response measures whenever
mitigation is not feasible.
Many of the action items contained in this document can be
undertaken in whole or in part by the County with its own resources.
By pursuing mitigation initiatives and funding sources whenever
possible, Branch County can significantly improve the safety of its
communities.
Of all the actions identified in this report, eight priority actions are
summarized below. These top eight items were selected based on
guidance from County leaders, the effectiveness of the strategy at
reducing vulnerability and the comprehensive mitigation achieved by
implementation.
1.

Develop
alternative
capabilities.

emergency

2.

Partner with neighboring jurisdictions to harden transportation
routes.

3.

Strengthen relationships between corporations and vendors,
including provisions for Emergency Operations Centers and
Mutual Aid.

4.

Reduce risk to the ANR Pipeline and surrounding areas.

5.

Implement community targeted risk reduction programs.

6.

Design events promoting business continuity.

7.

Support regional mitigation initiatives.

8.

Enhance existing GIS capabilities emphasizing hazard analysis.
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ATTACHMENT 1:
Vulnerable Critical Facilities
The following table summarizes the vulnerable critical facilities in the County
whose loss would severely hamper emergency response operations or
increase the potential for loss of life and property.
Facility Name*
Holiday Inn Express

Type
Hotel/Motel

Ramada Inn
Super 8 Motel
Cadet Motor Inn
Red Roof Inn
Econo Lodge
Reading Feed &
Grain
Steuben County
Farm Bureau Coop
Anderson’s Farm
Center
Blackhawk Dam
Coldwater Lk. Dam
Marble Lake Dam
Hanchett Lake Dam
Matteson Lake Dam
Morrison/Hodunk
Dam
Rose Lake Dam
Silver Lake Dam
Betts Dam Drain
Union Lake Dam
Community Health

Chemical
Storage

Dam

Medical Services

Center of Branch Co

Prompt Care
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Location/Address
630 E. Chicago St.
Coldwater, MI
1000 Orleans Blvd.
Coldwater, MI
600 Orleans Blvd.
Coldwater, MI
433 E. Chicago St.
Coldwater, MI
348 S. Willowbrook
Coldwater, MI
180 E. Chicago Rd.
Coldwater, MI
1086 E. Chicago Rd.
Quincy, MI
220 W. Garfield Rd.
Coldwater, MI
1303 Arborgast Rd.
Union City, MI
Sanford Rd.
Lake Dr.
Ridge Rd.
Fisher Rd.
Butz Rd.
Union City Rd.
E. Rose Rd.
S. Angola Rd.
Grass Lake Rd.
Riley Rd.
274 E. Chicago St.
Coldwater, MI
892 E. Chicago St.
Coldwater, MI

Potential Risk
Mass Casualties from
evacuation problems

Hazardous Chemical
Spills

Inundate Flood Plain

Loss of Only Medical
Facility Available to
Local Area
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Bronson Water Well
Site #’s 1 & 2
Bronson Water Well
Site # 3
Coldwater BPU Well
Site #’s 3, 4 & 5
Coldwater BPU Well
Site # 6
Quincy Water Well
Site # 1
Facility Name*
Quincy Water Well
Site # 2
Quincy Water Well
Site # 3
Union City Water
Well Site # 1
Union City Water
Well Site # 2
Coldwater BPU
Water Tr Plant
Coldwater BPU
WWTP
Bronson WWTP/
Water Tr Plant
Ovid-Kinderhook
WWTP
Quincy Water
Treatment Plant
Quincy Waste Water
Treatment Plant
Union City Water
Treatment Plant
Union City Waste
Water Treatment
Plant

Fresh Water
Supply utilizing
Electric Pumps

N. Parham Rd.
Bronson, MI
Kiwanis Park
Bronson, MI
Waterworks Park
Coldwater, MI
Sprague St.
Coldwater, MI
17 Hawley St.
Quincy, MI
Location/Address
87 Glenn Ave.
Quincy, MI
83 Glenn Ave.
Quincy, MI
Park St. near UCHS
Union City, MI
Dirks Rd. & Goodwin
Rd. U/C, MI
75 N. Water Works
Park Dr. C/W, MI
28 W. Chicago St.
Coldwater, MI
8 Mill St.
Bronson, MI
750 S. Angola Rd
Coldwater, MI
87 Glenn Ave.
Quincy, MI
1973 E. Chicago Rd.
Quincy, MI
Dirks Rd. & Goodwin
Rd. U/C, MI
410 Creamery Rd.
Union City, MI

Contamination from
Waste Water Overflow
and Sabotage

Central Dispatch
Facility

Radio Comm.
Hub

141 E. Chicago Rd.
Coldwater, MI

Hazardous
Chemical Stor.

386 W. Garfield Ave.
Coldwater, MI
135 Industrial Ave.
Bronson, MI
460 Jay St.
Coldwater, MI
325 Jay St.
Coldwater, MI

Loss of Centralized
Radio Dispatch of all
Emergency Response
Forces
HAZMAT Spill and
Airborne
Contamination to
Area

IMCO Recycling

Type
Water Treatment
Plant (Fresh
Water Supply)
Waste Water
Treatment
Plant

Bronson Plating
CSM Industries
Metal Powder
Components
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Potential Risk
Hazardous Vapor Cloud
on Prevailing Wind
Toward the Cities or
Villages.
Sewage Overflow After
Hours.
Power Outage
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Profile Extrusion
Quincy Products
Star of the West
Milling
Wal-Mart
Distribution Center
Coldwater BPU
Power Plant
Coldwater BPU SubStation #1
Coldwater BPU SubStation #2

Facility Name*
Consumers Energy
Sub-Station
Consumers Energy
Sub-Station
Consumers Energy
Sub-Station
Consumers Energy
Sub-Station
Consumers Energy
Sub-Station
Consumers Energy
Sub-Station
Union City Power
Sub-Station
AmeriGas

Electric Power
Conditioning
and
Transmission

Type

Propane, Butane
Tank Storage

Columbia Propane
Pennington Gas
Service
Branch County Farm
Bureau Oil Co,
Hoff Oil Co. Inc.

Semi-Tractor
Trailer
Refueling Stop

Warner Oil Co.
Meijer Inc.

High Density
Shopping Area

Wal-Mart Super
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301 Industrial Ave.
Coldwater, MI
150 S. Main St.
Quincy, MI
14 Church St.
Quincy, MI
500 Jonesville Rd.
Coldwater, MI
25 Bennett St.
Coldwater, MI
Michigan Ave. &
State St. C/W, MI
Garfield Ave. &
Fillmore Rd. C/W,
MI

Location/Address
351 Beckwith Dr.
Quincy, MI
350 N. Snow Prairie
Bronson, MI
Pearl Rd. & S. Angola
Rd. C/W, MI
Matteson Lake Rd.
Bronson, MI
707 E. Chicago St.
Bronson, MI
Chicago Rd. &
Squires Rd. Quincy,
MI
106 Coldwater St.
Union City, MI
638 E. Chicago Rd.
Coldwater, MI
681 E. Chicago Rd.
Coldwater, MI
420 N. Willowbrook
Rd
Coldwater, MI
302 W. Chicago Rd.
Coldwater, MI
546 N. Marshall Rd.
Coldwater, MI
73 Race St.
Coldwater, MI
620 E. Chicago Rd.
Coldwater, MI
800 E. Chicago St.

Loss of Power to Major
Portions of the
County/Cities/Villages

Potential Risk

Massive Explosion &
Concussion Damage

HAZMAT Spill or
Explosion from
Concentration of
Trucks Hauling Such
Cargo
Mass Casualties from
Crowd Evacuation
Problems
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Center
Willowbrook Plaza
Michigan State
Police Weigh
Station
Drew’ Place

Inspection/
Weighing of
Semi
Transports
Institutionalized
People

Quincy Manor
River Bend Manor
The Laurels of
Coldwater
Maple Lawn Medical
Care Facility
Masonville House
Westbrook Home
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Coldwater, MI
N. Willowbrook Rd.
Coldwater, MI
I-69 NB N. of
Copeland Rd. Exit/
Entrance Ramp
289 Perkins St.
Coldwater, MI
15 E. Liberty St.
Quincy, MI
204 E. High St.
Union City, MI
90 N. Michigan Ave.
Coldwater, MI
50 Sanderson Ln.
Coldwater, MI
150 N. Shore Dr.
Coldwater, MI
505 W. Chicago St.
Bronson, MI

HAZMAT Spill and
Airborne
Contamination to
Area
Mass Casualties from
Notification Problems
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ATTACHMENT 2:
Critical Resource Dependencies on Other Jurisdictions
The following resources for responding to emergencies are either in limited supply or
nonexistent in the County. Mutual Aid Agreements for each of these resource
shortfalls must be arranged in advance of any potential emergency by the agencies
indicated. See Tab B to this Basic Plan for details on existing mutual aid agreements.
Resource Shortfall
Fire & Rescue

Emergency Medical
(Stabilization) Services
(EMS) – Non-Transport
Emergency Medical
Services (EMS) –
Transport
Air Medical Evacuation

Health & Medical
Coordination

Law Enforcement

The County Depends On:
Branch County Fire
Department Area Mutual
Aid Agreement
LifeCare Ambulance
Service Inc.
LifeCare Ambulance
Service Inc.
Reading Ambulance
Service
U of M Survival Flight
West Michigan Air Care
Good Samaritan
Oaklawn Hospital
Marshall, MI
Cameron Hospital
Angola, IN
Hillsdale Hospital
Hillsdale, MI
Sturgis Hospital
Sturgis, MI
Borgess Hospital
Kalamazoo, MI
Bronson Hospital
Kalamazoo, MI
Foote Hospital
Jackson, MI
Michigan State Police
Hillsdale County Sheriff
Dept.
Calhoun County Sheriff
Dept.
St. Joseph County Sheriff
Dept.
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The Cities & Villages
Depend On
Branch County Fire
Department Area Mutual
Aid Agreement
LifeCare Ambulance
Service Inc.
LifeCare Ambulance
Service Inc.

U of M Survival Flight
West Michigan Air Care
Good Samaritan
Oaklawn Hospital
Marshall, MI
Cameron Hospital
Angola, IN
Hillsdale Hospital
Hillsdale, MI
Sturgis Hospital
Sturgis, MI
Borgess Hospital
Kalamazoo, MI
Bronson Hospital
Kalamazoo, MI
Foote Hospital
Jackson, MI
Michigan State Police
Branch County Sheriff
Dept.
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HAZMAT Response &
Remediation Teams

Radiological HAZMAT
Response & Remediation
Resource Shortfall

Steuben County Sheriff
Dept.
Battle Creek Fire Dept.
Haz-Mat Rapid Response
Team
State of Michigan
Radiological Defense
Officer
The County Depends On:

Public Utilities Restoration

Consumers Energy

Emergency Public
Information Management
Medical Strike Team

EAS System and the
National Weather Service
Michigan 5th District
Medical Response Coalition

BRANCH COUNTY HAZARD MITIGATION PLAN 2019

Battle Creek Fire Dept.
Haz-Mat Rapid Response
Team
State of Michigan
Radiological Defense
Officer
The Cities & Villages
Depend On
Consumers Energy
Coldwater Board of Public
Utilities
Union City Electric
EAS System and the
National Weather Service
Michigan 5th District
Medical Response Coalition
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ATTACHMENT 3:
Characteristics and Policies of the EOP Jurisdiction that May
Affect Response and How
The factors listed down the left-hand side of the following table may negatively affect
emergency operations in the County area.

Infrastructure

Geography

Population

Political Boundaries

Funding for Emergency
Training & Equipment
Funding for Emergency
Management Warning &
Information Systems

County
1. Response Delays
from Reliance on
Outside Private
Companies in
Restoring Essential
Utilities
2. Gravel Roads May
be Impassible in
Rainy Weather or
When Wet
1. Response Delays
from Distances
Between Small
Communities in
Rural Areas

Cities & Villages
1. Response Delays
from Reliance on
Outside Private
Companies in
Restoring
Essential Services

1. Response Delays
from Distances
Between Small
Communities in
Rural Areas

Warning Delays In:
1. Lack of CommunityWide Alert System
2. High Population
During Peak Tourism
Hours

Warning Delays in:
1. Lack of
Community-Wide
Alert System
2. High Population
During Peak
Tourism Hours
Response & Coordination
Response & Coordination
Delays from Confusion Over Delays from Confusion
Jurisdiction: Uncertainty of
Over Jurisdiction:
Boundary Locations
Uncertainty of Boundary
between County, Cities,
Locations between
Villages and State
County, Cities, Villages
and State
General emergency response delays and confusion
from lack of personnel trained in emergency
management and emergency equipment may result in
more lives & property lost.
General emergency response delays and confusion:
Lack information for analyzing hazard risks &
warning/alert equipment.
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ATTACHMENT 4:
Typical Sequence of Emergency Activities
This chart shows the typical sequence of emergency activities that
characterize three major phases of emergency response management:
Mobilization, Emergency Actions or Response and Recovery.
The chart also distinguishes between Response Activities of response
agencies at the scene such as fire & rescue and Coordination Activities at the
Emergency Operations Center (EOC).
Responding Agencies
1. Initial responders at the
emergency scene,
reinforcements arriving.

Mobilization
Phase

2. Incident Commander on
way to scene

2. Staff arrives at the EOC
and takes immediate
action.

1. Incident Commander incharge at the scene.

Emergency
Actions Phase

Recovery
Phase

Emergency Operations Center
1. Direction & Control
function activating the
EOC. Establishing
communications, issuing
and sending out warnings.

2. Response agencies
reducing the
emergency.

3. Starting initial damage
assessment.
1. Staff fulfilling resource
requests from the Incident
Commander.
2. Staff anticipating
problems, planning and
directing plan
implementations.

3. Some recovery agencies
such as Public Works
start work.
1. Response agencies
finishing operations.

3. Staring recovery plan.
1. Coordinators implementing
Recovery plans.

2. Recovery agencies such
as Public Works and
Mass Care more active.

2. Coordinators completing
damage assessments and
reports.

3. All response agencies
shutting down and
restocking resources
and supplies.

3. Initiating cost recovery
procedures.
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ATTACHMENT 5:
Graduated Response Approach
Emergency Action Levels
The Chief Elected Official (CEO) of a jurisdiction affected by an emergency
will use a Graduated Response approach in responding to and managing
emergencies and disasters. As the potential severity of the emergency or the
demand on local resources grow, the CEO will increase emergency response
and coordination activities to meet increasing emergency demands.
Four Emergency Actions Levels provide a shorthand method for mobilizing
emergency response forces.

Wide Area
Disaster

Increasing
Severity

Level 4

Local Area
Disaster

Level 3

Local Emergency
or Multi-Sites

Local
Emergency,
Multi-Agency

Level 2

Level 1

ICS
at scene

Local
EOC
Activated

Help
from
State

Help
from
Federal

Increasing Additional Resources

ATTACHMENT 6:
Emergency Action Levels
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Purpose of Action Levels: Provides shorthand method for mobilizing
emergency response forces. A responder to an emergency scene estimates
the level and notifies the emergency management system. (See example at
the bottom of this page)
(Lowest)
Scope of
Emergency
Resources
Needed

Possible
Emergency
Event

Hazardous
Materials

Jurisdictions
Evacuation

(Highest)

Level 1
Specific Location

Level 2
Local Area Affected

Level 3
Wide Area
Disaster

Level 4
Wide Area
Disaster

Local

Regional or Local

State

Federal

Examples: Serious
Fire or Accident,
Multi-Agency
Response Needed

Examples: Loss of
Telephone
Communications,
Multi-agency
Response,
Hazardous
Chemical Release

Examples: Wind
Damage, Flash
Floods,
Prolonged
Utilities Loss

Examples:
Earthquake,
Dam Failure,
Nuclear Attack,
Terrorism or
WMD

Spills, leaks or fires
of small amounts of
fuel, oil or other
materials that can
be managed using
equipment available
to first responder
operations level,
such as SCBA
and/or SFPC.
One

Hazardous Chemicals that require the use of any kind
of specialized protective equipment beyond use of SelfContained Breathing Apparatus (SCBA) and/or Structural
Firefighter’s Protective Clothing (SFPC), special tools or
knowledge beyond the normal scope of a first responder.

No

One of Two
Possible, Limited
Area

Two of More
Possible, Large
Area

Two of More
Yes, Wide-Scale
Area

No
No

Possible
Possible

Yes
Possible

Yes
Yes

No

Yes

Yes

Yes

No

Yes

Yes

Yes

No

No

Yes

Yes

No

No

Yes

Yes

No

No

No

Yes

Multiple Sites
Mass Care
Local EOC
Activated
Local
Warnings
Mass
Warnings
State EOC
Activated
Federal EOC
Activated

Example: What actions should occur when a responder estimates a Level 2 emergency?
1. EOC Activates
2. EOC analyzes the situation to confirm the estimated Action Level of the emergency.
3. EOC mobilizes resources by a) anticipating & alerting potential resources to Action Level and b)
alerting potential evacuation & mass care resources. If HAZMAT is suspected to be beyond Level
1, contact the state.
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Example of Emergency Action Levels

Level Four. This is the worst-case scenario for a disaster. All local,
regional, state and federal response and management resources are needed
to handle the disaster. Wide area evacuation and mass care activities
characterize this level. Hazardous materials may be involved. Emergency
Operations Centers at all government levels are coordinating resources.
Incidents involving hazardous chemicals are the same as Level Two.
Level Three. State response and management resources may be needed to
assist local and regional response. Local area evacuation and mass care
activities characterize this level. Hazardous materials may be involved.
Emergency Operations Centers at state and local levels are coordinating
resources. Incidents involving hazardous chemicals are the same as Level
Two.
Level Two. Resources that are immediately available to Incident Command
are exhausted. Local Emergency Operations Center is activated to manage
and coordinate related, multiple, low level emergencies in different locations.
Some precautionary evacuation may be necessary. Incidents involving
hazardous chemicals require the use of any kind of specialized protective
equipment beyond use of Self-Contained Breathing Apparatus (SCBA) and/or
Structural Firefighter’s Protective Clothing (SFPC), special tools or knowledge
beyond the normal scope of first responders.
Level One. Incident Command System is necessary to direct and control
emergency response forces at an incident site. Incident Command Post and
staging areas established. Incident Commander able to control emergency
without additional assistance or Emergency Operations Center (EOC).
Incidents involving spills, leaks or fires of small amounts of fuel, oil or
other materials that can be managed using equipment available to first
responder operations level, such as SCBA and/or SFPC.

Sources Cited
http://www.countyofbranch.com/system/res/290/original/1074Branch_County_Land_Use.pdf
Abridged from Earthquake Information Bulletin, Volume 5, Number 6,
November - December 1973, by Carl A. von Hake.

http://neic.usgs.gov/neis/states/michigan/michigan_history.html
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http://www.coldwater.org/CommunityResources/History_Indepth.html
https://news.google.com/newspapers?nid=1978&dat=19630109&id=0
WkiAAAAIBAJ&sjid=PKsFAAAAIBAJ&pg=4430,662659&hl=en
http://wincountry.com/news/articles/2015/nov/18/employee-suffers-severe-burns-fromexplosion-and-fire-at-coldwater-factory/
http://woodtv.com/2014/03/19/deputies-save-man-dogs-after-house-explosion/ (house
explosion)
http://fox17online.com/2015/11/22/several-car-accidents-in-branch-county-due-to-icyroads/ (transportation accident)
https://www.newspapers.com/newspage/31469901/ (bus crash)
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