2017 Logan County Hazard Mitigation Plan

2-1

2.0 HAZARD IDENTIFICATION AND RISK ASSESSMENT
The purpose of the Hazard Identification and Risk Assessment (HIRA) is to identify the
frequency of disasters in Logan County and the risk to people, property, and structures from
the identified hazards. This process allows officials and residents to better prepare for
incidents when they occur. The HIRA is addressed in four sections:
•
•
•
•

County Profile: provides information on Logan County and its jurisdictions.
Hazard Identification: describes the hazards that pose a threat to Logan County and
provides a brief history of significant occurrences.
Vulnerability Assessment: examines the vulnerability of each jurisdiction.
Risk Analysis: evaluates and ranks the risks Logan County must address through its
mitigation efforts.

2.1 COUNTY PROFILE
Logan County is located in west central Ohio. The county’s jurisdictions include one city, twelve
villages, and seventeen townships. The county has a strong background in manufacturing and
agricultural. In some areas, there are many vacation homes and tourist attractions, including
Indian Lake.
Logan County has a total area of 467 square miles. Of these, 459 square miles are land and 8
square miles are water. The county is bordered by Hardin, Union, Champaign, Shelby, and
Auglaize counties. Columbus, the state capital, is approximately one hour to the southeast.
Dayton, another major city, is approximately one hour south.
The county government is led by a Board of Commissioners. Other elected and appointed
officials provide support and service to the county. Key elected officials include the Engineer,
Auditor, and Sheriff, all of whom were instrumental in mitigation planning activities. Appointed
officials involved include the Regional Planning Director, GIS coordinator, agricultural industry
leaders, conservation and natural resources employees, and many others.
2.1.1 Demographics
The population of Logan County is 45,168 according to 2016 estimates from the Ohio
Department of Development. The 2016 estimate represents a slight reduction in population
since the 2010 U.S. Census, reversing the generally upward trend of recent decades.
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Table 2-1: Logan County Population Statistics
Statistic
Population Density
Female Population
Male Population
Median Age
Population under 18
Population over 65
White
Black or African American
Hispanic or Latino
Two or More Races
Average Household Size
Median Household Income
Persons Below Poverty Level

Figure
99 persons/sq. mile
50.7%
49.3%
40.7 years
25.3%
14.7%
94.7%
1.9%
1.3%
1.7%
2.0 persons
$49,783
14.5%

Within Logan County, there are 23,163 housing units. The owner-occupation rate is 73.6% and
the median value of owner-occupied units is $125,375. Multi-unit housing structures such as
apartment buildings account for 11.7% of all housing units. There are approximately 2,513
mobile homes across the county. The median gross rent for all types of rental properties is
$694 per month while the median cost for homes with mortgages is $1,110 per month.
Special residential housing facilities exist across Logan County. As of 2015, the types of facilities
and statistics for each type are as follows:
Table 2-2: Special Residential Facilities
Facility
Nursing Home Facilities
Residential Care Facilities

Number of Facilities
4
2

Number of Beds
249
101

2.1.2 Historical Origins
Logan County was founded in 1818 and is named after General Benjamin Logan, a colonel in the
Kentucky County, Virginia militia in the American Revolutionary War. Most municipalities are
formed on the sites of villages inhabited by Native Americans.
2.1.3 Incorporated Jurisdictions
Logan County is comprised of one city, twelve incorporated villages, and seventeen townships.
Bellefontaine is the largest municipality and the only city. The villages include Belle Center,
DeGraff, Huntsville, Lakeview, Quincy, Rushsylvania, Russells Point, Valley Hi, West Liberty,
West Mansfield, and Zanesfield. The village of Ridgeway is located in both Logan and Hardin
counties. For the purpose of mitigation planning, the village has chosen to participate in the
Hardin County Hazard Mitigation Plan.
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Map 2-1: Logan County Map

Belle Center
Belle Center is located in north central Logan County at the juncture of state routes 273 and
638. The village is approximately mid-way between the cities of Bellefontaine and Kenton. This
centralized location between the two cities is where the name Belle Center originated. When
the swampland was drained in the mid-1800s, the Mad River and Lake Erie Railroad built tracks
through the area. Belle Center grew around the railroad, eventually opening many stores and
businesses to support the rail station. Today, most of these businesses are gone and the small
village is primarily a residential community.
Table 2-3: Belle Center Demographics
Statistic
Population, 2016 Estimate
White
Other
Households
Median Income
Persons below Poverty Level

Figure
807
98.2%
1.8%
322
$51,000
6.6%

Bellefontaine
Bellefontaine is the largest municipality in Logan County and the only city. It also serves as the
county seat and is located in the approximate geographic center of the county. Bellefontaine is
the center of many industries and services that residents across Logan County rely on for daily

Developed by Resource Solutions Associates, Norwalk, Ohio

2-4

2017 Logan County Hazard Mitigation Plan

life services, such as healthcare, retail, and entertainment. Major transportation routes,
including U.S. 33 and 68 and State Route 47 and 540, provide excellent access to the city.
The city was founded in the early 1800s as a railroad town. The Mad River and Sandusky
Railroad was the first railroad in the city, followed by the Cleveland, Cincinnati, Chicago, and St.
Louis Railroad in the 1890s. As rail diminished, Bellefontaine became active in the automotive
and transportation industries. The first concrete street was built in Bellefontaine when a local
resident developed a process to pave streets with cement. In 1979, Honda began to
manufacture motorcycles in nearby Marysville, providing excellent employment opportunities
for Logan County residents. Since then, Honda’s operations have expanded to include facilities
in East Liberty, Russells Point, and other areas. Honda continues to employ more people in the
region than any other company.
Table 2-4: Bellefontaine Demographics
Statistics
Population, 2016 Estimate
White
Black or African American
Hispanic or Latino
Households
Median Income
Persons in Poverty

Figure
13,172
90.1%
4.3%
1.9%
5,415
$42,204
16.3%

DeGraff
DeGraff, located at the intersection of State Routes 235 and 508, is the third most populated
village in southwest Logan County. The village has a land area of approximately one square
mile.
Table 2-5: DeGraff Demographics
Statistic
Population, 2016 Estimate
White
Black or African American
Households
Median Income
Persons below Poverty Level

Figure
1,266
97.5%
1.2%
476
$39,205
20.0%

Huntsville
Huntsville is one of the smaller villages in Logan County. Named after Aaron Hunt, a
government surveyor, the village was founded in 1865 as a railroad town. Although the village
is small in land area and population, it is located at the intersection of several main
transportation routes. U.S. 33, the largest of these, is south of the village. State Route 274
passes through Huntsville and State Routes 117, 366, and 368 are nearby.
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Table 2-6: Huntsville Demographics
Statistic
Population, 2016 Estimate
White
Black or African American
Hispanic or Latino
Households
Median Income
Persons below Poverty Level

Figure
431
98.4%%
0.5%
0.9%
159
$52,917
14.8%

Lakeview
Lakeview is one of several communities located on the southwest shore of Indian Lake. The
village gets its name from the lake, which provides an economic boost for the area when
seasonal residents and visitors flock to the lake in the summer months. U.S. 33 passes directly
through the village, connecting it to communities east and west.
Table 2-7: Lakeview Demographics
Statistic
Population, 2016 Estimate
White
Black or African American
Hispanic or Latino
Households
Median Income
Persons below Poverty Level

Figure
1,055
97.2%
0.7%
1.0%
446
$47,727
13.4%

Quincy
Quincy is a small village located along State Route 235 in the extreme southwest corner of
Logan County. The village was originally platted in 1830 and is named for the sixth U.S.
President, John Quincy Adams.
Table 2-8: Quincy Demographics
Statistics
Population, 2016 Estimate
White
Black or African American
Hispanic or Latino
Households
Median Income
Persons below Poverty Level
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Rushsylvania
Rushsylvania is located in the northeast corner of Logan County along State Route 274. The
village was founded in 1836 under the name Claggstown. Today, the small village is primarily
residential.
Table 2-9: Rushsylvania Demographics
Statistics
Population, 2016 Estimate
White
Hispanic or Latino
Households
Median Income
Persons below Poverty Level

Figure
512
96.5%
0.6%
194
$41,354
15.3%

Russells Point
Russells Point, the second most populous village in the county, is located on the southern shore
of Indian Lake. Like Lakeview, located to the immediate west, Russells Point is a popular
summer resort destination.
Table 2-10: Russells Point Demographics
Statistics
Population, 2016 Estimate
White
Black or African American
Households
Median Income
Persons below Poverty Level

Figure
1,370
97.3%
0.6%
618
$28,250
21.2%

Valley Hi
Valley Hi is located in the southeast corner of Logan County. It differs from most other areas in
the county in its terrain, which is steep and hilly as opposed to the flat to gently rolling terrain
across much of the region. The village is located on a steep ridge. The Mad River Mountain ski
resort is located up the ridge from the village. Several of the resort’s ski slopes actually circle
parts of the village. Because of its location on the ridge, the village has only one primary access
road, County Road 291. This makes the delivery of safety services a significant challenge,
particularly in inclement winter weather.
Table 2-11: Valley Hi Demographics
Statistic
Population, 2016 Estimate
White
Black or African American
Hispanic or Latino
Households
Median Income
Persons below Poverty Level
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West Liberty
West Liberty is the largest village in Logan County. It is located on State Route 68 on the border
between Logan and Union County. The Mad River flows along the edge of town.
Table 2-12: West Liberty Demographics
Statistic
Population, 2016 Estimate
White
Black or African American
Hispanic or Latino
Households
Median Income
Persons below Poverty Level

Figure
1,788
96.1%
1.3%
0.8%
736
$48,413
2.9%

West Mansfield
West Mansfield is located on State Route 47 on the eastern border of Logan County. The village
was originally formed in 1848 and is one of the smaller villages in the county.
Table 2-13: West Mansfield Demographics
Statistic
Population, 2016 Estimate
White
Black or African American
Households
Median Income
Persons below Poverty Level

Figure
674
96.6%
0.9%
271
$50,769
12.6%

Zanesfield
With less than 200 residents, Zanesfield is the smallest village in Logan County. The village has
no direct access to state highways. Although U.S. 33 is nearby, County Roads 5, 10, and 153
provide direct access to the village.
Table 2-14: Zanesfield Demographics
Statistic
Population, 2016 Estimate
White
Black or African American
Households
Median Income
Persons below Poverty Level

Figure
194
96.4%
2.0%
88
$58,571
0%

2.1.4 Townships and Unincorporated Communities
Logan County is divided into seventeen townships; each township is governed by an elected
board of trustees and fiscal officer. These officials meet at least once per month and are
responsible for the health, safety, and welfare of township residents.
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Thirteen townships have zoning officers and conduct their own zoning inspections for new
parcels and land use improvements. Townships are not required to adopt the mitigation plan.
For the purpose of mitigation plan adoption and potential grant applications, Logan County can
take action on their behalf. Townships and their population, according to 2016 estimates from
the Ohio Department of Development, are listed in table 2-12.
Table 2-15: Township Population Statistics
Township
Bloomfield
Bokes Creek
Harrison
Jefferson
Lake
Liberty
McArthur
Miami
Monroe
Perry
Pleasant
Richland
Rushcreek
Stokes
Union
Washington
Zane
TOTAL

Population
423
1,315
2,061
2,887
12,339
3,392
1,995
2,314
1,709
976
1,126
2,453
2,192
4,516
806
3,537
1,124
45,168

Rural Logan County is a beautiful landscape of gently rolling terrain and lush trees, vegetation
and farmland with intermittent villages and settlements, businesses, and homesteads. The
area is well served by local roadways that are well-travelled, and supported by state highway
access for larger vehicles with commercial purpose.
The entire rural area of Logan County is peppered with small family farms. These farms grow
corn, soybeans, and wheat and raise cattle, pigs, and poultry. The roadways are filled with
tractors and other farm equipment, trucks and semi-trailers hauling supplies in and produce
out, and workers moving from one location to another. Some of the farms are Amish, and they
travel by horse and buggy from their austere homes to the fields. They don’t use electricity,
they don’t drive mechanized vehicles or farm equipment, and they traverse the county by
buggy or bicycle. They live a simple lifestyle dependent upon their own knowledge of the
weather, farming conditions, and the community to provide for their own needs in a
hardworking, self-sufficient way. Other farmers are traditional farmers who use large
equipment, new and innovative farming methods, and mechanized transportation. The
traditional farmers far out-number the Amish, but both populations are obvious and present in
Logan County.
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The northwest quadrant of Logan County is home to Indian Lake and the seasonal residences,
visitors to the community, and the businesses that support the tourist industry. Irish workers
built this lake in the 1850’s to support the Miami and Erie Canal system, which provided
transportation routes between Toledo and Cincinnati until replaced by the railroads. Today it is
the origination point of the Great Miami River, sitting at the very top of a large and expansive
watershed that takes runoff to the Ohio River and on to the Gulf of Mexico. Today’s Indian
Lake is home to seasonal recreation, including boating, fishing, hiking, biking, camping and
swimming on over thirty miles of well-kept shoreline. Bass, bluegill and crappies are caught
and returned to the lake as visitors enjoy the warm and sunny summer days in Logan County.
When cold weather brings snow and ice, the recreational activities switch to ice fishing,
snowmobiling and cross country skiing. A large part of the area is a state park, maintained and
operated by the Ohio Department of Natural Resources, including the dam and spillway that
control the height and contents of the lake. The townships in and around Indian Lake include
Stokes, Washington, Bloomfield, Richland and McArthur townships. The villages of Lakeview,
Russells Point and Huntsville sit in this northwest quadrant.
The northeast quarter of Logan County is primarily farmland, and is home to many small farms,
some of them Amish in practice through an old-order of traditional and strict Amish religious
and practical guidance. While there are some areas of slightly rolling terrain, this area is flatter
than other areas of the county, facilitating its use as production agriculture. This section
includes Rushcreek and Bokescreek townships as well as Rushsylvania and West Mansfield.
The southwest quadrant of Logan County is rolling and tree-covered with winding roads and
picturesque county roads. Many residents work in industries outside the county, and travel in
and out on a daily basis. The communities are small, the nature of the people is agriculture and
small-town America, and it’s a friendly, caring set of communities. This area includes Pleasant,
Miami, and Union Townships and the small villages of DeGraff and Qunicy.
The southeast quarter of Logan County can become a pristine winter wonderland in the colder
months, and a beautiful and lush natural habitat in the warmer ones. As the highest elevation
in Ohio, this area is home to a ski resort, hilltop villages, steep roadways and deep gullies.
Tourist attractions like Mad River Mountain and the Piatt Castles bring visitors to this area
every year all year long. Ohio Caverns and Zane Cavern are located in this area of the county.
Mad River Mountain sits at 1460 feet of elevation, and has the largest snow-making capacity of
any facility in Ohio because the snow cover is inconsistent and spotty when left to Mother
Nature. Piatt Castles are two Flemish Norwegian castles built by French men fleeing religious
persecution in France, and came to work in river trading and shipping in Ohio. Today these
museums on the historic register host weddings, receptions and other events in a classical and
ornate environment. The rest of the southeast quadrant is home to various automotive plants,
mostly owned by Honda of America. Many area residents work in the auto plants, and some
farm. The open and rolling farmland produces grain crops and some livestock on a picturesque
landscape similar to what one might see in a travel brochure. This area includes Jefferson,
Liberty, Perry, Monroe, and Zane Townships and the villages of Valley Hi, Zanesfield, and West
Liberty.
Developed by Resource Solutions Associates, Norwalk, Ohio
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The center of Logan County is home to Bellefontaine and Lake and Harrison Townships. This
highly industrialized and residential area is home to most of the county’s government as well as
that of the City of Bellefontaine. Many neighborhoods are built on the slopes of rolling terrain,
with a maze of streets, businesses, and small manufacturing amid all of it. The county’s airport,
Bellefontaine Regional Airport, is centrally located. The newly formed Port Authority, created
in late 2016, is one of the development agencies located in Bellefontaine and assists with
industrial development in the area. Several state highways come together in the city, and it is a
busy atmosphere of productivity. Government offices and services are both inside and outside
the corporation limits of the city, facilitating access for residents and allowing them to avoid the
hassles of city traffic as their trucks and other vehicles move in and out to do their jobs
Unincorporated Communities and Neighborhoods
Logan County has numerous census-designated places and unincorporated communities.
These areas are considered part of the township for government purposes but are distinct
neighborhoods known to the community. In some cases, the neighborhoods were official
villages in the past but are no longer incorporated.
Census-designated places include Chippewa Park, East Liberty, and Lewistown. Unincorporated
communities include: Big Springs, Bloom Center, Horton, Logansville, Middleburg, New
Jerusalem, North Greenfield, Northwood, Orchard Island, Pickrelltown, Santa Fe, and Walnut
Grove.
2.1.5 Institutions and Special Facilities
Logan County has abundant educational and healthcare resources available for residents.
Access to these services improves the quality of life for residents and contributes to the
successful development of the county.
Education
Ten public school districts and one parochial school serve the residents of Logan County. Four
of these districts are primarily located in Logan County while six are located in adjacent
counties but serves small populations of students within Logan County.
Table 2-16: Logan County Schools
Public School Districts
Benjamin Logan Local School District
Bellefontaine City School District
Indian Lake Local School District
Jackson Center Local School District
Ridgemont Local School District
Riverside Local School District
Triad Local School District
Waynesfield-Goshen Local School District
West Liberty-Salem Local School District
Upper Scioto Valley Local School District
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Healthcare
Mary Rutan Hospital is the only hospital in Logan County. This 115-bed full-service hospital is
centrally located in Bellefontaine, the county seat. The hospital offers a wide range of
healthcare services, including emergency services, intensive care, and diagnostic services.
2.1.6 Infrastructure
Logan County’s infrastructure provides residents, workers, and visitors with critical access to
services. This section describes the county’s transportation and utility systems.
Transportation
Logan County has a strong transportation system that provides residents and businesses with
ample access to the region. These include state and federal highways, county roads, and local
streets. The county does not have any interstates but an abundance of state highways provides
easy access to the nation’s road infrastructure.
The County Engineer is responsible for maintaining 371 miles of county roads and 300 bridges.
The Ohio Department of Transportation maintains 492 miles of roadway and 143 bridges.
Table 2-17: Logan County Highways
Interstates
None

U.S. Highways
33
68

State Highways
47
366
117
368
235
508
245
533
273
540
274
559
287
706
292
708
347
720
365

Utilities
The majority of homes in Logan County, approximately 67.7%, are heated with natural gas or
electricity. These services are provided by a variety of companies. The Public Utilities
Commission of Ohio regulates private companies that provide public utility services. These
companies, along with municipal electric utilities, are identified in Table 2-18.
Table 2-18: Logan County Utility Service Providers
Electric Service
Dayton Power and Light
Logan County Electric Cooperative
Lakeview Water & Light

Natural Gas Service
All American Energy
Columbia Gas of Ohio
Madison Energy Cooperative Association
Vectren Energy Delivery of Ohio
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The remaining properties in the county are heated by other sources, including:
• Bottled, tank, or LP gas
20.4%
• Coal, coke or wood
7.4%
• Fuel oil, kerosene
2.1%
• Solar energy or other fuel
1.9%
• No fuel used
0.4%
2.1.7 Topography and Climate
The terrain in Logan County differs from many counties in the region. While many areas to the
north and west are relatively flat, Logan County has significant changes in elevation across the
county. Campbell Hill, the highest point in Ohio, has an elevation of 1,549 feet. This point is
located two miles east of Bellefontaine on the site of Ohio Hi-Point Career Center. Mad River
Mountain in the southeast portion of the county has an elevation of 1,460 feet and is home to
one of Ohio’s largest ski resorts.
Logan County also has several spectacular caverns. The Ohio Caverns, east of West Liberty, are
Ohio’s largest and most colorful caverns. Zane Caverns, near Zanesfield, feature rare cave pearl
formations.
The northwest area of Logan County features a flat to gently rolling landscape. Indian Lake, a
popular summer resort destination, is located in this part of the county. The lake is a partially
man-made lake and features wetlands and several small islands. The 5800-acre area was
originally a group of small lakes and wetlands. The area was eventually turned into one body of
water to collect water for the Miami and Erie Canal. While the lake no longer serves this
purpose, it is a popular destination for fishing, recreational boating, and other seasonal
activities.
Soil Types
The soils in Logan County fall into five basic groups. The largest, accounting for 33% of the
county, features soils formed in medium textured glacial deposits on uplands. These areas are
well to somewhat poorly drained are used primarily for farmland. Soils formed in moderately
fine textured glacial till on uplands, also utilized as farmland, account for another 30% of the
county. The third soil group is moderately and fine textured glacial till on uplands, accounts for
16% of the county. This moderately to poorly drained soil is used for cropland, pasture, and
woodland. Cultivated crops are the primary use for the moderately coarse and fine textured
soils located on terraces and floodplains. This group accounts for 14% of the county. The
smallest soil group, accounting for 7% of the county, features medium and fine textured glacial
deposits on lakebeds. These soils are also used primarily for cultivated crops.
Climate
Logan County’s climate is similar to all of Ohio. The humid continental climate zone features
cold winters and hot summers. The average annual temperature is 50.75° F. July is the
warmest month with an average high temperature of 84° F. January is the coldest month with
an average low temperature of 19° F. Average annual precipitation is 42.52 inches. May is
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typically the wettest month with average precipitation of 4.69 inches of rain. February is the
driest month with an average 2.32 inches of precipitation.
2.1.8 Waterways and Watershed
Logan County is part of two watersheds: The Great Miami River Watershed and the Scioto River
Watershed. The Great Miami Watershed has headwaters just north of Indian Lake outside of
Logan County. The Scioto begins to the north and east of Logan County, several counties away.
Logan County is known as the “Top of Ohio” because of its elevation is the highest and steepest
in the state. Its adult career center is named “Ohio Hi Point Career and Technical Center” in
recognition of that fact. While Logan County, as a result, has a low vulnerability to riverine
flooding, the water from the county drains to other counties and becomes a part of runoff
management in those lower-lying counties.
The Great Miami River watershed covers approximately two-thirds of the county, and is subdivided into the Great Miami Upper Watershed and the Mad River Watershed basins. The
watershed originates to the north of Logan County as Blackhawk Run, Van Horn Creek, the
North Branch of the Great Miami and the South Branch of the Great Miami feed into Indian
Lake. On the south of Indian Lake, the Great Miami River flows to the southwest, headed to
join waters from other basins in Dayton, and then on to the Ohio River just west of Cincinnati.
In Logan County, the Great Miami Watershed drains 748 square miles of land that is used
mostly for cultivated crops. In addition to 71% cultivated crop usage, there is 9% forest, 8%
pasture, and 9% developed land. This basin includes the City of Bellefontaine, and the villages
of Belle Center, DeGraff, Huntsville, Lakeview, Quincy, and Russells Point. Waterways that
contribute to the Great Miami Upper Watershed include, in addition to the streams at the
beginning of the river, at least the following major ditches and streams in Logan County:
Muchinippi Creek, Blue Jacket Creek, Cherokee Mans Run, Possum Run, Bokengehalas Creek,
Lost Creek, Spring Creek, McKees Creek, Honey Creek, Stony Creek, and Indian Creek.
The Mad River Watershed is a sub-watershed of the Great Miami Watershed area that drains
657 square miles of land used mostly for cultivated crops, hay, or pasture. It consists, in part, of
a triangle shaped cone in south-central Logan County. It drains West Liberty, Valley Hi, and
Zanesfield. The main waterway is the Mad River that has headwaters east of Bellefontaine
between SR 47 and SR 540 near TR 230 and meanders south through the county, past
Zanesfield and Valley Hi, and on to West Liberty. The Mad River then flows south with water
from the Sugar Creek and Macochee Creek into Champaign County. This water flows south
through several other counties before it joins with the Great Miami River northeast of Dayton.
The Great Miami Watershed dumps into the Ohio River west of Cincinnati, flows to the
Mississippi River, and empties into the Gulf of Mexico an on to the Atlantic Ocean.
The other major watershed, the Scioto River Watershed, covers the eastern third of Logan
County and is made up of three individual basins. Bokes Creek Basin, Mills Creek Basin and the
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Upper Scioto Basin combine to drain this eastern section of Logan County. These basins drain
land that is used for crop and livestock production, wooded lands and neighborhoods. Most of
the drained area for the watershed is considered rural.
The Bokes Creek Basin drains 108 square miles that includes the Village of West Mansfield
through Bokes Creek and the West Mansfield Tributary. It joins the Scioto River in northwest
Delaware County after flowing through Union County into Delaware County.
The Mill Creek Basin is smaller, and drains part of Jefferson and Perry Townships as Mill Creek
flows to the east and crosses Union County, joining the Scioto River in Delaware County south
of Ostrander by way of Marysville. There are no municipalities in this drainage basin; the land is
almost exclusively production agriculture and livestock production with a small amount of
forested land and some development than includes Honda of America.
The Upper Scioto Basin dips south into Logan County along Rush Creek, and the water flows
northward through Ridgeway into Hardin County for a short time, and then flows into Union
and Delaware counties before it joins the Scioto River in northwest Delaware County. This
basin begins east of Bellefontaine near the Mad River Basin origination, just east of the city
between SR 47 and SR 540, east of SR 25. Rush Creek is the major waterway in this basin.
As the Scioto River flows through central and then south-central Ohio, it reaches the Ohio River
at Portsmouth. It is one of the larger watershed areas in the State of Ohio, and the Scioto River
becomes a very large waterway south of Columbus. Much of the land drained by the entire
watershed is agricultural. Emptying into the Ohio River, it then travels to the Mississippi River,
the Gulf of Mexico and eventually the Atlantic Ocean.
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Map 2-2: Logan County Watersheds

2.1.9 Land Use
Agriculture is the predominant land use in Logan County. Cultivated crops and pastures
account for 73% of all land use in Logan County.
Table 2-19: Logan County Land Use
Use
Cultivated Crops
Forest
Pasture/Hay
Developed, Lower Intensity
Open Water
Shrub/Scrub and Grasslands
Developed, Higher Intensity
Wetlands
Barren (strip mines, gravel pits, etc.)

Percentage
61.72%
13.92%
11.03%
9.07%
2.06%
0.86%
0.85%
0.38%
0.11%

The forested areas, grassland, and wetlands in Logan County provide 6,698 acres of state parks,
forests, nature preserves and wildlife areas. This includes recreation and park areas such as
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Indian Lake State Park, Mad River Mountain Ski Resort, Piatt Castles, Ohio Caverns, Zane
Caverns, and more.
According to the 2012 Census of Agriculture by USDA, Natural Agricultural Statistics Service,
there are 868 farms in Logan County with 212,937 acres of land in farms. The average farm is
245 acres, and farmland is valued at an average of $4,979 per acre for those farms that have
not only land but also the associated buildings. The average farm has over $135,000 worth of
equipment on the farm, and land and buildings are valued at $1,221,375. Table 2-20 shows the
various crops and livestock, and the estimated 2012 statistics for Logan County.
Table 2-20: Logan County Agriculture
Product
Beef Cattle
Dairy Cattle
Cattle and Calves
Pigs
Sheep
Chickens (Layers)
Chickens (broilers)
Corn (grain)
Corn (silage)
Wheat
Oats
Barley
Sorghum for silage
Soybeans
Forage (hay)
Vegetables
Potatoes
Orchards

# of Farms
160
45
260
28
47
104
16
324
28
75
30
2
2
338
302
13
2
9

Head/Acres in Production
2019
3043
9763
1,214
1,888
2.430
999
68,729 acres
1,552 acres
4386 acres
617 acres
Unknown
Unknown
79,994 acres
8,895 acres
138 acres
Unknown
17 acres

2.1.10 Regulation
Regulation in Logan County is, in places, minimal. Inside the City of Bellefontaine where new
industries and manufacturing cross pathways with residents, various social groups, and a
variety of community needs and factors, regulation is reasonably present. The city and
surrounding areas are zoned, commercial building codes are heavily enforced, land use is
planned and regulated through city ordinances and township land use plans. Fire codes are
enforced, and inspections are a part of regular enforcement. The city staff works with potential
developers and business owners and entrepreneurs to assure compliance with the jurisdiction’s
management practices for community development.
Residential development is planned and designed to meet the needs of newcomers. Multifamily housing and apartments, condominiums, and other residential needs are strong at this
time. The need for affordable housing, for workers who occupy production lines, work in the
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service industry, and support families of school-aged children is in severe shortage. Input from
city leaders indicated that these housing needs are not only identified and recognized, they are
in the forefront of city development goals. Satisfaction of this housing need, in a way that
prevents damage to residences by the storms that strike the Bellefontaine area, is a definite
goal for the city now and in the coming years.
Floodplain maps present a challenging situation for Logan County. The most current federally
approved flood maps were created in 1974, and while they are still believed to be very
accurate, new maps would allow for easier economic development goals to be achieved.
Because there are no recently approved flood maps, lending institutions are hesitant to make
significant loans for start-up or expanding businesses who need capital. Therefore, Logan
County professionals are anxious to resolve a discrepancy in the federal flood mapping process.
When the Map Modernization program shifted to Risk Mapping, Logan County was notified of
the intent to begin the mapping process in 2012. FEMA, in conjunction with the Ohio
Department of Natural Resources, began to examine the county and create new maps. There
was, to the knowledge of those interviewed in the mitigation planning process, little contact
with local officials during the map creation phase of the project.
In March of 2014, FEMA notified the county that they had prepared new flood risk maps and
wanted to introduce the maps to the community. They scheduled public meetings to do this
for July of that same year. According to local officials and residents, the maps were inaccurate,
and homes were erroneously placed in the flood plain through these maps. Officials claimed
that there were many areas included in floodplains that were not vulnerable to flooding, and by
including them in the floodplain, it would cost homeowners thousands of dollars a year in
force-placed flood insurance that was unnecessary. One glaring discrepancy was the location
and elevation of State Route 33. This highway had been mitigated through elevation several
years before to prevent water from impacting the road. The elevation effectively removed it
from flood risk, but the proposed flood maps did not indicate that and it remained in the
floodplain. Officials also cited differing elevations in the Indian Lake area and contested that
data.
Logan County officials challenged the maps through the appeal process in December of 2014,
and submitted their appeal on March 6, 2015. The county provided corrected data through the
appeal process. On August 31, 2016 FEMA approved the request to adjust base flood
elevations around Indian Lake, as requested in the appeal. Additionally, in September of 2016
the Logan County Commissioners asked that the new base flood elevation be incorporated into
the new FIRM, and requested that FEMA provide the county with a Flood Insurance Advocate
to assist in the furtherance of the appeal. They requested good-faith consultation with FEMA.
On June 6, 2017, a meeting was held between ODNR, the engineering contractor for FEMA, and
Logan County officials. ODNR was identified as the county’s advocate, and FEMA’s intent to
finalize the maps was announced. Local officials believe that it is FEMA’s intention to issue a
Letter of Final Determination for the maps in the near future. According to local officials, there
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are still inaccuracies in the maps and they intend to continue the appeal and arbitration
process.
Based upon the lack of approved flood maps, Logan County has an expandable folder of flood
maps created almost forty years ago. The maps are not digital, and are not able to be digitized
due to the non-technical era during which they were developed. The county has created a
rudimentary digital map layer of what they have determined locally to be area at risk of
flooding. This map is included as an appendix, and is the only evidence of resources the county
has to use in flood vulnerability or parcel identification.
Logan County is GIS mapped, but their system of overlays and layers able to be combined does
not include a parcel value layer. They are able to determine what parcels lie in a flood zone
with their system; they cannot connect the value of those parcels to the map. Therefore, to
determine the value of land inside the 1974-established flood zones, the latest areas mapped
and given federal endorsement, they would have to add parcel valuation parcel-by-parcel on a
spreadsheet. Every parcel determination must be added individually; therefore, until the flood
mapping challenge is resolved between the local and federal officials flood vulnerability
projections and estimations will be based upon 1974 valuations, and will be estimated to the
best of their ability.
Many townships and villages in Logan County have land use regulations, but some do not. Of
seventeen townships, twelve are zoned. Five townships (Richland, McArthur, Perry, Bloomfield,
and Rushcreek) are not zoned, and only part of Stokes Township is zoned. Residents are
opposed to regulating land use and have repeatedly declined the opportunity to zone the
jurisdictions. Most of this area is used as production agriculture, and some of it is owned by
farmers from a large, long-standing Amish community. Only Perry Township has large industry
in the jurisdiction, and part of Honda of America sits in the far southeast corner adjacent to
Union County.
Commercial building codes are enforced across Logan County, and inspections are provided by
a contracted inspector. Fire codes, occupancy permits, and zoning regulations apply as the
jurisdiction requires. The City of Bellefontaine Fire Department is engaged in fire safety and
building safety, and works with local businesses regarding fire inspections and occupancy on a
daily basis. Some other fire departments are minimally involved in local business safety, but
most do not have a regular program of building inspection and fire safety approval.
Logan County enforces State of Ohio residential building standards in communities that have
chosen to be governed by the county building authority. Other communities do not regulate
residential construction. Residents and community leaders did not express a desire to add more
regulation to the development process, but they did have an interest in enforcing the
regulations in place.
County and development officials presented a different perspective. Development
interviewees called for county-wide regulation to insure consistency between all communities
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and townships, and cited the need for a more collaborative permit process for the various steps
in construction. Plumbing permit process, electrical inspections and permitting, and site
planning were seen as deficient in pre-construction and pre-occupancy phases. With so many
homes being built in rural areas without water systems, it was felt that potential homeowners
needed more guidance, and perhaps requirements, in constructing their homes.
There was considerable discussion about creation of a “one-stop shop” for new development
that would be a joint effort of private and public officials. Chambers of Commerce, LUC
Regional Planning, and jurisdiction officials could collaboratively determine standards and
enforcement mechanisms. Fees could be adjusted to be more consistent between jurisdictions,
and not only standards, but also inspections could be more consistent.
Ditch maintenance regulation had two distinct sides just like building codes. Some residents
and officials were not in favor of assessments and other fees to clean waterways that had little
effect on Logan County because of its position at the top of all watersheds. Some residents and
officials were against the use of fees to clean county ditches and other local streams. On the
other hand, some officials and development professionals felt that efforts to do this and pay for
it through regional watershed efforts was the most effective method of insuring adequate
function of the watersheds. They cited at the present time there are four ditch petitions in
process, and the time it is taking to clear the ditches, if it happens, is long. Although the county
maintains sixty miles of county ditches, they felt many more miles should be maintained and
landowners should pay assessments to get this accomplished.
Clearly, land use planning and development regulation is a topic of controversy in Logan
County. All parties interviewed recognized this, and stated that they felt several things needed
to happen. The flood mapping issue with FIRM needs to be resolved; regulations need to focus
on preventing damages and facilitating development and additional business; and the local
officials and residents should address inconsistencies, disagreements, and enforcement as a
countywide issue.
The following table shows zoning coverage in Logan County:
Table 2-21: Township Zoning Status
Township
Bloomfield
Bokes Creek
Harrison
Jefferson
Lake
Liberty
McArthur
Miami
Monroe
Perry
Pleasant
Developed by Resource Solutions Associates, Norwalk, Ohio

Status
Not Zoned
Zoned
Zoned
Zoned
Zoned
Zoned
Not Zoned
Zoned
Zoned
Not Zoned
Zoned

2-20

2017 Logan County Hazard Mitigation Plan

Richland
Rushcreek
Stokes
Union
Washington
Zane

Not Zoned
Not Zoned
Zoned (partial)
Zoned
Zoned
Zoned

All incorporated jurisdictions have zoning regulations in place. Each jurisdiction appoints a local
zoning inspector, although the smaller villages sometime struggle to maintain this position.
2.1.11 Economy and Development
Logan County’s economy is dependent upon a wide variety of components. One very significant
part of the economic landscape is the auto industry. With Honda of America activity in Logan
and Union counties, this automaker has provided a broad spectrum of jobs and economic
opportunity for area residents over a long period of time. Because of the large number of
workers needed for such facilities, and because those jobs include skilled labor, professional
services, and production workers, they have provided an economic boom for Logan County
over the years. Other businesses, ones that provide parts and service for the manufacturing,
ones that provide professional services associated with the auto industry, and ones that serve
the employees of the automaker have all grown and flourished.
Another key has been the continuation of production agriculture and agri-business efforts. The
farms produce grain and livestock, and food products, on an annual basis. Associated
businesses support and supply the farms with equipment, repair and maintenance services,
seed and farm supplies, animal food and care, and a wide variety of ancillary activities
necessary for the end production of food products. Transportation services are extremely
critical in moving supplies into Logan County and product out of the county to markets in other
communities.
Tourism, as a result of Indian Lake, Mad River Mountain, the many campgrounds and
attractions, is critical to Logan County. The thirty-plus miles of lakeshore, the adjacent
recreational areas, and the winter resort in the southeast dominate tourism industries in Logan
County. They are supported by housing for visitors, food service, retail outlets, and recreational
activities.
Many small industries and factories are located in and around the City of Bellefontaine where
highways converge and potential workers reside. Some small businesses pepper the landscape
in the rural areas as well, located along major highways that provide an excellent transportation
route in and out of the county. While not densely populated in any area, the county is
consistently developed from border to border. There are no remote or unsettled areas in the
county.
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Farmers are protective of their land because it is a finite resource; without land, they lose the
ability to make a living. Therefore, the residential plots in the rural areas are small, one to five
acres, and houses tend to be located one-by-one as opposed to creating sub-divisions and rural
neighborhoods. Some are located on land that is less drainable and farmable than other land
that is highly productive and easily tilled.
Residents in the countryside in Logan County, across the entire county, tend to be long-time
residents of the area. Rural villages like Zanesfield, Valley Hi, and West Liberty have few
newcomers; most residents have lived there for more than one generation, and many live on
family-held properties that have passed from one generation to another.
Employment Statistics
Logan County has a generally strong, stable, and diverse economy that has benefitted from a
healthy combination of agriculture, manufacturing, and service industries. The need for
workers has been supplied by the people who are long-time residents or have relocated due to
the job opportunities. Local economic development organizations such as LUC Regional
Planning and the groups such as Chambers of Commerce have worked diligently to foster
innovation and new business growth in the county. In 2015, the county reported 800 active
businesses and 43 start-ups. Employment in Logan County is attributed to many industrial
sectors. Average employment for each sector, based on 2014 data, is listed in table 2-22.
Table 2-22: Average Employment by Sector
Employment Sector
Manufacturing
Trade, Transportation, and Utilities
Professional and Business Services
Local Government
Education and Health Services
Leisure and Hospitality
Construction
Other Services
Financial Services
Natural Resources and Mining
Federal Government
Information
State Government

Average Employment
5,076
4,073
2,869
2,020
1,927
1,406
558
517
457
140
116
80
76

According to the Logan County Chamber of Commerce, the major employers in Logan County
are:
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Table 2-23: Logan County Major Employers
Employer
Honda of America Mfg. – ELP
Honda Transmission Mfg.
Logan County
Mary Rutan Hospital
Midwest Express
ACG Glass Co. North America
Transportation Research Center
Bellefontaine City Schools
Wal-Mart Supercenter
Nash/Finch Company/General Merchandise Services
Acrux Investigation Agency Ltd.
NEX Transportation Inc.
Indian Lake School District
Benjamin Logan School District
Acu-Sport Corporation
Green Hills Community
HBD Industries
Mobile Instrument Service & Repair, Inc.
Ohio Hi-Point Career Center
City of Bellefontaine
Belletech Corporation

Jurisdiction
East Liberty
Russells Point
Bellefontaine
Bellefontaine
East Liberty
Bellefontaine
East Liberty
Bellefontaine
Bellefontaine
Bellefontaine
Lakeview
East Liberty
Lewistown
Bellefontaine
Bellefontaine
West Liberty
Bellefontaine
Bellefontaine
Bellefontaine
Bellefontaine
Bellefontaine

Employees
2,500
1,153
915
915
800
486
377
342
315
292
285
285
220
212
210
184
161
152
146
129
115

In general, Logan County’s unemployment figures have trended lower in recent years. A high
unemployment rate of 9.8% occurred in 2011. Since then, the rate has steadily improved, and
reached 4.1% in 2015. As of May 2017, Logan County’s unemployment rate was 3.7%. Only
eleven of Ohio’s 88 counties had a lower unemployment rate.
Table 2-24: Employment Statistics
Employed
Unemployed
Unemployment Rate

2011
20,600
2,200
9.8%

2012
21,000
1,600
7.1%

2013
2014
21,500 21,900
1,600
1,200
6.8%
5.0%

2015
22,500
1,000
4.1%

2.1.11 Future Development Considerations
Logan County’s Community Improvement Corporation Economic Development Roadmap Plan
for 2009-2014 sites the need for additional manufacturing businesses, and gives a very detailed
plan of how and when new entrepreneurs and innovative ventures will be recruited. The plan
discusses the methodology of making Logan County a desirable residential community, as well
as a profitable industrial setting. They have clear recruitment goals, defined methodology, and
a leadership team in place to carry out the activities. This plan is in the process of being
updated, but goals will likely be similar in nature to the cited plan, according to those
interviewed.
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Agricultural development was not cited in the CIC roadmap. There was no discussion of
agricultural development in various meetings, but when questioned, the assumption was made
that the current farm community intends to continue to farm as they have in the past. There is
a significant Amish farm population in the county, and those farmers rarely participate in
community planning activities. There was no definitive answer posed to explain this gap.
Development officials, when interviewed, cited the need for additional residential development
but said they would like to see additional coordination between county and individual
jurisdictions to improve consistency in code enforcement and ease of use for new homeowners.
They are working to develop a “one-stop shop” concept that would be enhanced by consistency
in fees from one jurisdiction to another, and centralization of information for new homeowners
and business owners.
Developers cited waterway maintenance as an issue that is very important to new businesses.
They discussed the current ditch maintenance program through the Logan County Engineer,
and said that an expansion of that program would benefit landowners as well as businesses.
They cited fees and assessments for cleaning and dredging operations as a barrier to
accomplishing improvements. Relative to storm damage and disaster clean up, they discussed
tree trimming, clearing crop fodder from storm sewers, and generator power as the other
primary needs of the business community to facilitate development success.
Mapping of properties was a problem for development representatives. They cited past
conversations about prioritizing and coordinating a single system to map the entire county.
They cited the need for various capabilities of a potential system, including flood mapping and
ties to target areas. Resolution to the flood map approval issue with FEMA was cited as a
critical need which would allow for much more accurate identification of any parcel with a flood
threat. All in all, they felt current county mapping is sufficient but is a secondary goal for
improvement to enhance the success of business development organizations. Because of these
mapping challenges and the unknown status of floodplain maps, lending institutions were
hesitant to grant loans for development in potential floodplain areas.
The county’s Community Health Assessment designated the area as in need of additional health
services, and cited promotion of healthy living practices as a goal. Economic challenges were
perceived as being the cause of some unhealthy lifestyles, and they felt that the poorer part of
the communities would be more adversely affected by negative situations and circumstances.
Disaster recovery statistics support the conclusion that county residents who have less
economic resources than others are more adversely affected by disaster, based upon the
statements in the plan. Therefore, the need for additional services for the disadvantaged
portion of the community could extend to disaster recovery services.
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2.2 HAZARD IDENTIFICATION
Logan County has experienced many natural disasters in its history, ranging from tornadoes and
blizzards to floods and droughts. The purpose of this section is to identify and define each
hazard that can impact the county and examine local occurrences of these hazards.
In developing this assessment, the Logan County Hazard Mitigation Planning Team analyzed the
hazards and risks present throughout the county. The natural hazards identified as relevant to
Logan County are:
•
•
•
•
•
•
•
•

Dam/levee failure
Drought and extreme heat
Earthquake
Flood
Severe thunderstorm
Tornado
Windstorm
Winter Storm

Some natural hazards were excluded from this plan because they pose little or no risk to Logan
County. In some cases, Logan County does not have the necessary components geographically
to enable that hazard to take place there. Table 2-25 identifies these hazards and explains why
the hazard is not relevant to Logan County.
Table 2-25: Excluded Hazards
Excluded Hazard
Coastal Erosion
Invasive Species
Land Subsidence/Sinkholes
Mud/landslide
Tsunami
Volcano
Wildfire

Justification
The county has no open coastline.
Not identified as a concern
Not identified as a concern; no
confirmed sinkholes.
Not identified as a concern
Geographically impossible
Geographically impossible
Insufficient forested area

Logan County does not have a significant history of federal disaster declarations and assistance.
While the State of Ohio as a whole has been impacted by more incidents than those listed
below, Logan County has not been affected by every incident that has received a federal
disaster declaration. Logan County has only received ten federal disaster declarations in its
history. Most recently, the county received a federal disaster declaration for severe storms in
August 2012. A comprehensive list of incidents in Logan County that resulted in an emergency
declaration is provided in table 2-26.
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Table 2-26: Federal Disaster Declaration History
DR/EM Number
DR-90-OH
EM-3055-OH
DR-951-OH
DR-1065-OH
DR-1478-OH
DR-1519-OH
EM-3198-OH
DR-1580-OH
EM-3250-OH
DR-4077-OH

Incident Date
January 23, 1959
January 26, 1978
August 4, 1992
August 25, 1995
July 15, 2003
June 3, 2004
January 11, 2005
February 15, 2005
September 14, 2005
August 20, 2012

Incident Type(s)
Flooding, Severe Storm, Tornado
Winter Storm
Flood, Severe Storm, Tornado
Flood, Severe Storm
Flood, Severe Storm
Flood, Severe Storm
Winter Storm
Flood, Winter Storm
Hurricane Katrina Evacuation
Severe Storm, Wind

To understand the risk posed by natural hazards in Logan County, it is important to examine the
characteristics of each hazard and evaluate the local history of occurrences. Historical
information was obtained from the National Oceanic and Atmospheric Administration’s
National Climatic Data Center (NCDC) and supplemented with information from local officials.
This section defines each hazard and describes Logan County’s history with each.
2.2.1 Dam/Levee Failure
A dam is an artificial barrier built across flowing water. This barrier directs or slows the flow of
water and often creates a lake or reservoir. A dam is considered hydrologically significant if it
has a height of at least 25 feet from the natural streambed and a storage capacity of at least
fifteen acre-feet or an impounding capacity of at least 50 acre-feet and is six feet or more above
the natural streambed. Dams are constructed for flood control purposes or to store water for
irrigation, water supply, or energy generation. They can be composed of earth, rock, concrete,
masonry, timber, or a combination of materials.
Levees are embankments constructed to prevent the overflow of a river and subsequent
flooding of the surrounding land. They can be built using earth, rock, or other materials. Levees
constructed from concrete or masonry materials are referred to as floodwalls.
A failure of these structures is defined as the uncontrolled release of the water held back by the
dam in a lake or reservoir. The majority of dams have a small enough storage volume that a
breach or failure will have limited impact on the surrounding community. But failure of a large
dam can cause substantial flooding downstream and lead to significant loss of life and property.
There are many causes of dam failure, including:
• Sub-standard construction
• Geological instability
• Spillway design error
• Poor maintenance and age-deterioration
• Internal erosion
• Extreme inflow
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Earthquake

The Ohio Department of Natural Resources is responsible for determining the hazard potential
for dams through their Dam Safety Program. ODNR classifies dams based on this scale:
Classification
Class I

Class II

Class III
Class IV

Description
High Hazard Dams; Probable loss of life, serious hazard to health,
structural damage to high value property (i.e. homes, industries,
major public utilities)
Significant Hazard Dams; Flood water damage to homes, businesses,
industrial structures (no loss of life envisioned), damage to state and
interstate highways, railroads, only access to residential areas
Low Hazard Dams; Damage to low value non-residential structures,
local roads, agricultural crops, and livestock
Losses restricted mainly to the dam

There are 42 dam structures in Logan County; there are no levees. Some of these structures
are water retention structures on waterways, or reservoir and lagoon facilities that are part of
wastewater treatment plants. Many are privately owned structures that affect the flow of
runoff waters or support agricultural operations. Dams and classifications for Logan County,
according to the Ohio Department of Natural Resources, are identified in table 2-27.
Table 2-27: Logan County Dams
Name
Indian Lake Dam
Pine Lake Dam
Briarwood Sportsman’s Club Dam No. 11
Holland Lake Dam
West Mansfield WWT Lagoon
Appleseed Ridge Lake Dam No. 1
Taylor Lake Dam
Blacklidge Lake Dam
Camp Wesley Lake Dam
Bell Lake Dam
Green Lake Dam
Quincy Lowhead Dam
Smithers Pond Dam
Fansier Pond Dam
Coons Realty Lake Dam
Yeasel Lake Dam
Graham Pond Dam
Prull Pond Dam
Unnamed State Pond Dam
Traul Pond Dam
Lawell Pond Dam
Andrew Pond Dam

Classification
I
I
I
II
II
II
II
II
III
III
III
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
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Owner
ODNR
Private
Private
Private
Village of West Mansfield
City of Bellefontaine
Private
Private
Private
McArthur Township
Other
Private
Private
Private
Private
Private
Private
State of Ohio
Private
Private
Private
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Name
East Liberty Lake Dam
Appleseed Ridge Lake Dam No. 2
Hemleben Lake Dam
Briarwood Sportsman’s Club Dam No. 10
Godwin Pond Dam
Kennan Lake Dam
Barnett Farm Lake Dam
Adams Lake Dam
Fred Carter Lake Dam
Lamb Lake Dam
Elliott Lake Dam
Elliott Lake No. 1 Dam
Camp Co-Tu-Bic Lake Dam
Roberts Lake Dam
Concepcion Lake Dam
Rostofer Lake Dam
Al-Kens Lake Dam
Behtel Lake Dam
Napair Lake Dam
Cherokee Hills Golf Club Lake Dam

2-27

Classification
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

Owner
Private
Private
Private
Private
Private
Private
Private
Private
City of Bellefontaine
Private
Private
Private
Private
Private
Private
Private
Private
Private
Private
Private

Only one dam is classified as a low head dam. This dam is located in Miami Township along the
Great Miami River, upstream from the State Route 235 bridge in Quincy.
The other significant dam and spillway is at Indian Lake and it controls the water levels in the
man-made lake. Recently, the Ohio Department of Natural Resources, the owner of the dam,
has replaced and repaired the dam and spillway as part of capital improvements and dam
safety measures. ODNR maintains and operates this structure, and they work with local
officials to identify any problems and repair them as needed. ODNR maintains the emergency
plan for the Indian Lake Dam.
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Map 2-4: Logan
County
Dam Locations
Ohio Dam
Locator

June 21, 2017
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Other Dams

Class II Dams

Lakes (ODNR)
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1:288,895

Sources: Esri, HERE, DeLorme, Intermap, increment P Corp., GEBCO,
USGS, FAO, NPS, NR CAN, GeoBase, IGN, Kadaster NL, Ordnance Survey,
ODNR - Divison of Water Resources

Local Dam Failure History
According to records from Stanford University’s National Performance of Dams Program, there
are no written reports of dam incidents, breaches, or failures in Logan County. There is a less
than 1% probability of a dam incident.
2.2.2 Drought and Extreme Heat
A drought is a deficiency of moisture that adversely impacts people, animals, and vegetation
over an area of significant size. Because drought is a creeping phenomenon characterized by
the absence of water, there is no defined beginning or end, nor is there a standard amount of
time required for an extended dry period to be considered a drought. It is considered a drought
when the dry period lasts long enough to impact the environment and economy of a region,
typically a period of months or years. There are four common types of drought:
Type
Meteorological
Hydrological
Agricultural

Description
Based on the degree of dryness (rainfall deficit) and duration
Based on impact of rainfall deficits on water supply such as stream
flow, reservoir and lake levels and water table decline
Based on impacts to agriculture by rainfall and soil water deficits,
reduced ground water, and reservoir levels needed for irrigation
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Based on the impact of drought conditions on supply and demand of
some economic goods

Drought severity is measured using the Palmer Drought Severity Index (PDSI). The PDSI
measures dryness based on recent precipitation and temperature statistics. Drought
classifications are identified in the chart below:
Measurement
-4 or less
-4 to -3
-3 to -2
-2 to -1
-1 to -0.5
-0.5 to 0.5
0.5 to 1
1 to 2
2 to 3
3 to 4
4 or more

Description
Extreme Drought
Severe Drought
Moderate Drought
Mild Drought
Incipient Dry Spell
Near Normal
Incipient Wet Spell
Slightly Wet
Moderately Wet
Very Wet
Extremely Wet

A heat wave is a period of abnormally hot and unusually humid weather, typically lasting for
two or more days. This can be an extended period of time with higher than normal
temperatures or a shorter period of time with abnormally high temperatures. Regardless of the
length of time or exact temperatures, heat waves are a safety hazard to anyone exposed to the
high heat. People are at risk for heat exhaustion and heat stroke, which can be fatal in the
most serious cases. When heat waves are accompanied by drought conditions, the potential
for a serious natural disaster increases. Between injuries, fatalities, and crop/property damage,
these disasters can significantly impact the economy of a region.
Logan County, and all of Ohio, are susceptible to heat waves but the incidence is rare and the
duration typically short. Extreme temperatures are considered anything above 90 degrees
Fahrenheit. In Ohio’s humid continental climate, these temperatures are often accompanied by
high humidity. Temperatures rarely exceed the mid-90s, although the region does occasionally
experience temperatures of 100 degrees or slightly higher. These brief heat waves are not
uncommon, but rarely last more than a few days. A heat wave lasting longer than a week is
extremely rare.
Table 2-28: Average Temperatures and Rainfall
Avg. High
Avg. Low
Avg. Precip.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

37°
19°
3.07”

42°
20°
2.32”

51°
27°
3.31”

64°
36°
3.66”

73°
46°
4.69”

81°
56°
3.98”

84°
60°
4.41”

83°
58°
3.82”

78°
51°
3.54”

67°
38°
2.91”

54°
29°
3.15”

43°
21°
3.66”

Drought is not common in Logan County. Dry spells can last for several weeks but most months
have sufficient rainfall to support crop growth and human sustenance. Drought conditions,
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when they do occur, have a significant impact on the agriculture industry that prevails in the
county.
Drought and extreme heat are countywide hazards and can affect all areas and jurisdictions.
Local Drought/Extreme Heat History
While drought is not common, Logan County has been affected by several droughts in recent
decades. The 1988-1989 North American Drought followed a milder drought in the
Southeastern United States and California the year before. This drought spread from the MidAtlantic, Southeast, Midwest, Northern Great Plains, and Western United States. It was
widespread, unusually intense, and accompanied by heat waves that killed 4,800 to 17,000
people nationwide and substantial numbers of livestock. This drought was thought to be
especially damaging because land that was only marginally arable was farmed and groundwater
was pumped to the near depletion mark in some states and regions. The Drought of 1989
destroyed crops almost nationwide. Many cities and jurisdictions enacted water restrictions.
This catastrophic drought continued to impact the Midwest and Northern Plains states during
1989 and was not declared over until 1990. According to the planning team, this drought was
the most intense and damaging drought to impact Logan County that stakeholders could recall.
The most recent drought to affect Logan County occurred in the summer of 2012. This incident,
referred to as the 2012 North American Drought, was an expansion of the 2010-2012 United
States drought that began in the spring of 2012. Lack of snowfall in the United States caused
very little melt water to absorb into the soil. The drought included most of the United States
and all of Ohio. Along with many other counties, Logan County was designated with moderate
drought conditions by mid-June of 2012. This drought has been compared to similar droughts
in the 1930s and 1950s but did not last as long. The drought caused catastrophic economic
ramifications across the U.S. According to most measures, this drought exceeded the 19881989 North American Drought, which is the most recent comparable drought.
On July 30, 2012, the Governor of Ohio sent a memorandum to the USDA Ohio State Executive
Director requesting primary county natural disaster declarations for eligible counties due to
agricultural losses caused by the drought and other natural disasters during the 2012 crop year.
The USDA reviewed the Loss Assessment Reports and determined that there were significant
production losses in 85 counties to warrant a Secretarial disaster designation. On September 5,
2012, Logan County was included as one of the designated counties. While this event
significantly impacted many areas of Ohio and the Midwest, the local impact was a prolonged
dry spell more than a significant drought.
Table 2-29: Logan County Drought/Extreme Heat History
Hazard
Drought
Extreme Heat

Total
Incidents
2
0

Total
Property Loss
0
0
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Total
Crop Loss
0
0

Total
Total
Deaths Injuries
0
0
0
0

Average
Loss/Incident
0
0
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2.2.3 Earthquake
An earthquake occurs when two blocks of earth, called plates, move past one another beneath
earth’s surface. The location where the plates meet is called a fault. The shifting of the plates
causes movement along the fault line. This movement can often be felt in areas surrounding
the earthquake’s epicenter and can cause damage ranging from insignificant to devastating.
Damage caused by an earthquake can include rattling foundations, falling debris, and, in the
most severe cases, toppling buildings, bridges, and culverts. The severity of earthquake
movement is measured using the Modified Mercalli Index scale as defined in this chart:
Intensity
I
II
III

Shaking
Not Felt
Weak
Weak

IV

Light

V

Moderate

VI

Strong

VII

Very Strong

VIII

Severe

IX

Violent

X

Extreme

Description/Damage
Not felt except by a very few under especially favorable conditions.
Felt only by a few persons at rest, especially on building upper floors.
Felt quite noticeably by persons indoors, especially on upper floors of
buildings. Many people do not recognize it as an earthquake. Standing
motorcars may rock slightly. Vibrations similar to the passing of a
truck. Duration estimated.
Felt indoors by many, outdoors by few during the day. At night, some
awakened. Dishes, windows, doors disturbed; walls make cracking
sound. Sensation like heavy truck striking building. Standing motorcars
rocked noticeably.
Felt by nearly everyone; many awakened. Some dishes, windows
broken. Unstable objects overturned. Pendulum clocks may stop.
Felt by all, many frightened. Some heavy furniture moved; a few
instances of fallen plaster. Damage slight.
Damage negligible in buildings of good design and construction; slight
to moderate in well-built ordinary structures; considerable damage in
poorly built or badly designed structures; some chimneys broken.
Damage slight in specially designed structures; considerable damage in
ordinary substantial buildings with partial collapse. Damage great in
poorly built structures. Fall of chimneys, factory stacks, columns,
monuments, and walls. Heavy furniture overturned.
Damage considerable in specially designed structures; well-designed
frame structures thrown out of plumb. Damage great in substantial
buildings, with partial collapse. Buildings shifted off foundations.
Some well-built wooden structures destroyed; most masonry and
frame structures destroyed with foundations. Rails bent.

According to the Ohio Seismic Network, seismic risk in Ohio is difficult to evaluate because
earthquakes are infrequent. The recurrence interval is generally very long, sometimes spanning
hundreds or thousands of years. In geologic terms, this classifies Ohio’s historic record as an
instant. Another factor in earthquake risk is the nature of the geologic materials upon which a
structure is built. ODNR states “ground motion from seismic waves tends to be magnified by
unconsolidated sediments such as thick deposits of clay or sand and gravel.”
Ohio has experienced more than 120 earthquakes since 1776. While only fourteen of these
events have caused damage, there is a greater risk for earthquakes in Ohio than most people
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realize. West central Ohio is the area of Ohio at the highest risk for earthquakes; northeast Ohio
is the second most active earthquake risk area.
The strongest earthquake recorded in Ohio occurred in Shelby County, which is west of Logan
County, in 1937 and was estimated to have a magnitude of 5.5 on the Richter Scale. This
incident caused some damage in Anna and surrounding west central Ohio communities. The
same area in Ohio previously reported earthquake activity in 1875 and 1884. The Pomeroy
area, southeast of Columbus, experienced an earthquake in 1926, and residents in Anna felt
minor quakes in 1930 and 1931, just a few years prior to the 1937 incident. None of these
earthquakes caused widespread damage or devastation. The minor quakes caused shaking
buildings, crumbling mortar, and limited property damage. Impacts were only felt locally; no
statewide damages were reported.
Local Earthquake History
Logan County has experienced six earthquakes with epicenters in the county. These
earthquakes were minor and there is no documented evidence of damage. Minor earthquakes
have also occurred in surrounding counties, including Auglaize and Shelby, and other areas of
Ohio but have caused little to no local damage and have had no impact on Logan County.
Earthquake is a countywide hazard and can affect all areas and jurisdictions.
Table 2-30: Logan County Earthquake History
Date
06/26/1930
04/01/1931
06/18/1939
07/09/1939
01/27/1956
04/04/1994

Location
Stokes Township
Bloomfield Township
Miami Township
Miami Township
Stokes Township
Bloomfield Township
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Magnitude
3.2
2.9
3.1
2.5
3.7
2.9

Modified Mercalli
IV
III
IV
II
V
III
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Ohio Earthquake
Epicenters Epicenters
Map 2-5: Logan
County Earthquake

June 21, 2017
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USGS, FAO, NPS, NR CAN, GeoBase, IGN, Kadaster NL, Ordnance Survey,
ODNR - Div. of Geosurvey

Map 2-5 is produced by the Ohio Department of Natural Resources. Blue and red dots indicate
earthquake epicenters with instrumental and historical measurements as described in the chart
below. Each earthquake epicenter located in Logan County is referenced in Table 2-30.
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2.2.4 Flood
A flood is defined as any high flow, overflow, or inundation of water over typically dry land that
causes or threatens damage. Floods occur subsequent to meteorological events such as
substantial precipitation, thunderstorms with heavy rainfall, rapid snowmelt, or extreme wind
events along coastal waterways. In some areas, seismic activity can trigger floods.
Riverine flooding occurs when a river or stream rises to an elevation that causes the river to
overflow its banks. The rising water threatens or causes damage to roadways, homes,
buildings, and occupied spaces near the overflowing waterway. Lower levels of a watershed
are more susceptible to this type of flooding because these waterways receive all the water
from the upper levels and are responsible for carrying a much higher volume of water than the
tributaries.
Flash floods are defined as the rapid and extreme flow of high water into a normally dry area; a
flash flood can also occur when there is a rapid rise in the water level of a stream or creek and
the water rises above a pre-determined flood level within six hours of a precipitation event.
This type of flooding occurs when the ground is too saturated, impervious, or flat to drain
rainfall into waterways through storm sewers, ditches, creeks, and streams at the same rate as
the precipitation falls.
Worldwide, flooding is the most common and costly disaster, resulting in significant loss of life
and property every year. Floods have a substantial impact on the infrastructure. Common
effects include roadway breeches, bridge washouts, roadway wash away, and water-covered
roadways. As floodwater moves rapidly and forcefully, it washes away the surface and subsurface of roads, causing holes, ruts, and other problems for vehicles. Floodwater that is one
foot deep is strong enough to carry vehicles away, often with occupants inside. Rescuers are
powerless against rapid, rising water because they are unable to exert enough strength to
counteract the physics of moving water.
Floodwaters seek the path of least resistance as they travel to lower ground and will seep into
and occupy any structure in their path. Basements and lower levels of buildings can become
inundated with floodwater. Installing sandbags along the exterior of a building can only serve
as a temporary stopgap measure; if floodwaters do not recede quickly, the force of the water
will move through the sandbags and enter the structure.
The aftereffects of flooding can be just as damaging and dangerous as the initial incident.
Cleanup is often a long, protracted activity with its own set of hazards. Sewer systems can
become inundated with floodwater and cease to function properly. Standing water becomes
contaminated with household and industrial chemicals, fuel, and other materials that have
leaked into the water. All floodwater is considered contaminated, either from germs and
disease or hazardous materials. This creates a hazard for responders and residents throughout
the initial recovery phase of the disaster.
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Historically, flooding has been a low risk for Logan County. Their flood risk is largely attributed
to the high elevation and location at the headwaters of all major waterways in the county.
Logan County is the highest elevation in Ohio. The county is part of three watersheds. The
Great Upper Miami River Watershed covers a majority of Logan County. This covers the
northwest, southwest, and central sections of the county. The water flows south out of Logan
County into the Ohio River west of Cincinnati and on to the Ohio River, Mississippi River and
then to the Gulf of Mexico. The far southeast corner of the county is part of the Mad River
Watershed, which is a sub-watershed of the Great Miami River Watershed. This water flows
south to Dayton where it enters the Miami River and goes to the Ohio River. The southeast
corner of the county drains to the Ohio River in Portsmouth through the Upper Scioto River
Watershed and the Scioto River.
Riverine flooding that occurs in Logan County primarily affects farmland and pastures,
recreational areas along waterways and Indian Lake, and land that is natural habitat or setaside and un-purposed. There are some areas where rivers breach their banks, but the flooding
is not generally detrimental to structures; it affects cropland, pastures, or natural buffer zones.
Indian Lake and the adjacent areas can incur street flooding from high winds and heavy
precipitation. The lake is shallow and therefore does not act like a large, natural body of water
with severe wind. However, slapping of water against the shore, docks and waterfront
buildings, and other infrastructure can occur. Over time, this can erode surfaces and berms,
and destroy the substructure and foundation. This is a long-term effect, and provides many an
opportunity for local officials to intervene before the structure is considered inadequate. Some
structures that sit close to the lake flood after periods of extremely heavy precipitation. Some
of these homes are seasonal; some are year-round. Many are older structures that have been
modified, improved, and renovated over the years. There are some recently constructed
homes in the Indian Lake area. Mobile homes, manufactured homes, and temporary housing
are present in this area; some are inhabited during summer months only. Recreational vehicles
provide housing within campgrounds and other temporary spaces; these homes are generally
transient or temporary and can be removed from the area during periods of heavy and severe
storms.
Flash flooding is a much higher risk than riverine flooding in the entire county because the land
is so high. The rolling topography allows for some ponding at low-lying locations, but riverine
flooding is only likely under a very long and heavy rain event, probably taking place when the
ground is either frozen hard or totally saturated. That is a rare occurrence for Logan County
because of the elevation, the lack of extremely low temperatures for any extended time frame,
and the drop off the county has to facilitate gravitational drainage.
Flash flooding can be frequent. Accumulation of standing water in streets and roads occurs
where the elevations are relatively lower than surrounding areas. There are some roadways in
and around Bellefontaine where water pools and causes a disruption of travel. Storm sewers
can be overwhelmed, or partially blocked with debris or crop fodder, and fail to carry the
precipitation away as quickly as it came. Some basements and yards flood, and until water
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drains gravitationally, they hold water. Some villages have similar situations where streets
flood when storm sewers are overwhelmed or the street is in a low spot. There are a few areas
in the townships where rural roads are water-covered and close briefly after storms.
Data from NCDC indicates that Logan County has been impacted by 58 flood events since 1950.
Of these incidents, 36 were considered riverine flood events and 22 were categorized as flash
floods. Collectively, recorded data indicates that these events have caused $1,166,000 in
property damage, but local numbers indicate the payments have been much higher.
Local tallies of damages include declarations in 2003 for an Indian Lake area flood (DR 1478OH); in May and June 2004 for a Bellefontaine and Indian Lake area flood (DR 1519-OH); and for
an ice storm and flooding that lasted for an extended period in December 2004 through
February 2005 (DR-1580-OH). The public assistance received for these incidents is tallied below
using local information:
Table 2-31: Flood Assistance Data
Incident/Date
DR-1478-OH
Flood
07/2003
DR-1519-OH
Flood
05-06/2004
DR-1580-OH
Ice and Flood
12/2004 – 02/2005
EM-3198
Snowstorm
12/2004

Public
Assistance
$51,090.00

Individual
Assistance
$540,839,96

Home/Personal
Loans
$601,500.00

$0.00

$97,119.44

$103,600.00

$4,650,527.23

$783,848.72

$245,200.00

$134,581,56

$0.00

$0.00

Business
Total
Loans
$380,400.00 $1,573,829.96

$0.00

$200,719.44

$501,200 $6,180,775.95

$0.00

$134,581.56

In these incidents, local needs have included public assistance to help the jurisdictions clean up,
repair, and manage the consequences of snowfall, ice, and water. Individual assistance has
helped with damaged properties, loss of business assets, and replacement of destroyed
property. A great deal of this loss was due to storms that are historically atypical of Logan
County incidents, whereby unusual amounts of precipitation fell over shorter-than-usual time
frames and sometimes with changing temperatures as the precipitation fell.
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Map 2-6: Logan County Floodplain Areas
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Local Flood History
One significant flood in Logan County’s history occurred July 7 – 9, 2003. The incident
developed when heavy rains and thunderstorms moved into western Ohio on July 4 and
continued for several days. On July 7, Logan County received an additional two to four inches
of rainfall, exacerbating the flooding that had begun along the Great Miami River. By July 9, an
additional two to three inches had fallen, bringing the total for the week to almost twelve
inches in some areas. Lakeview, Russells Point, and the Indian Lake area were the hardest hit.
Many roads were closed, including State Routes 235 and 274, because of the flooding. At the
height of the flooding, nearly 75% of Lakeview was underwater and more than 200 homes were
affected. Downstream, homes and streets in DeGraff also flooded as the water moved south.
Total property loss for the event equaled $900,000 according to FEMA online records; local
records indicate different losses as indicated on the previous table. Public assistance was
$51,090.00 and various forms of individual assistance, including loans, totaled $1,522,739.96.
Of that amount, nearly two-thirds of the amount was for personal home or business loans.
$540,839.96 was awarded as individual assistance grants.
A second major flood incident affected the county February 28 – March 5, 2011. This event was
caused by a combination of heavy rain from a severe storm system and ice. Roadways were
flooded in Bellefontaine, Huntsville, and Rushsylvania. Several evacuations took place,
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including one home in Rushsylvania and a trailer park in Bellefontaine. Total property damage
from the event was approximately $100,000.
Table 2-32: Logan County Flood History
Hazard
Flood

Total
Incidents
58

Total
Property Loss
$1.166M

Total
Crop Loss
0

Total
Total
Deaths Injuries
0
0

Average
Loss/Incident
$28K

2.2.6 Severe Thunderstorm
A thunderstorm is a local storm produced by a cumulonimbus cloud accompanied by thunder,
lightning, and/or hail. Lightning is a brief, naturally occurring electrical discharge that occurs
between a cloud and the ground. Hail is frozen rain pellets that can damage buildings, vehicles,
and other structures as they fall. Hail forms in the higher clouds and accumulates size as it falls
as precipitation. If temperatures close to the ground are warm, the hail can partially melt or
become freezing rain. Most thunderstorms include heavy precipitation and wind. These
storms can produce hail, lightning, flash floods, tornadoes, and damaging winds that pose
significant risk to people and property in the area. A thunderstorm that produces a tornado,
winds of 58 mph or greater, and/or hail with a diameter of at least 1”, is considered a severe
thunderstorm. These storms typically develop as part of a larger storm front and are preceded
and followed by regular thunderstorms.
In Logan County, thunderstorms occur frequently but rarely cause damage. The majority of
thunderstorm events include heavy precipitation, wind, and thunder. Hail and lightning are
possible, but occur much less frequently than wind and heavy precipitation. Thunderstorms are
a countywide hazard and can affect all areas and jurisdictions. These storms can range from
minor to severe, although most are minor or moderate. Thunderstorms are relatively frequent
but generally result in limited property damage. According to NCDC records dating back to
1950, Logan County has experienced 210 thunderstorm events on 149 separate days. Of these,
110 incidents resulted in property damage and 0 caused crop damage. Only 57 of these
incidents included hail and two included lightning as reported hazards.
Local Severe Thunderstorm History
Few thunderstorms in Logan County have caused significant property damage. According to
NCDC records, only two incidents have caused more than $500,000 in damage. All others
incidents caused well below $100,000 in damage. The first of these major incidents occurred in
the West Mansfield area on June 16, 1994. Strong thunderstorm winds uprooted trees, caused
a trailer to overturn, and blew the roof off a barn. Total damages were $500,000.
On September 24, 1994, a severe thunderstorm impacted the Santa Fe neighborhood in the
northwest quadrant of Logan County. Severe wind caused trees and power lines to fall and
1.75” hail damaged siding and broke windows. Total damage from the thunderstorm was
$500,000.
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Table 2-33: Logan County Severe Thunderstorm History
Hazard
Severe Thunderstorm*
Hail
Lightning

Total
Incidents
210
57
2

Total
Property Loss
$1.849M
$42K
$50K

Total
Crop Loss
0
0
0

Total
Total
Deaths Injuries
0
1
0
0
0
1

Average
Loss/Incident
$9K
<$1K
$25K

*Includes all incidents with thunderstorm wind, hail, and/or lightning.

2.2.7 Tornado
A tornado is an intense, rotating column of air that protrudes from a cumulonimbus cloud in
the shape of a funnel or rope whose circulation is present on the ground. If the column of air
does not touch the ground, it is referred to as a funnel cloud. This column of air circulates
around an area of intense low pressure, almost always in a counterclockwise direction.
Tornadoes usually range from 300 to 2,000 feet wide and form ahead of advancing cold fronts.
They tend to move from southwest to northeast because they are most often driven by
southwest winds.
A tornado’s life progresses through several stages: dust-whirl, organizing, mature, shrinking,
and decay. Once in the mature stage, the tornado generally stays in contact with the ground
for the duration of its life cycle. When a single storm system produces more than one distinct
funnel clouds, it is referred to as a tornado family or outbreak.
Tornado magnitude is measured using the Enhanced Fujita scale, abbreviated as EF. The
rankings range from EF-0 to EF-5 and are based on damages caused by the tornado. Prior to
2012, the Fujita scale was used to measure tornado damage and was abbreviated F-1 to F-5,
depending on the level of impact.
The following table was taken from FEMA’s website, and indicates the type of damages per
Enhanced Fujita Scale tornado classification. The tornadoes in Logan County have historically
ranged from EF-0 and EF-3.
EF-Scale
0

Wind Speed
65 – 85 mph

1

86 – 110 mph

2

111 – 135 mph

3

136 – 165 mph

Typical Damage
Light damage. Peels surface off some roofs; some damage to gutters or
siding; branches broken off trees; shallow-rooted trees pushed over,
Moderate damage. Roofs severely stripped; mobile homes overturned or
badly damaged; loss of exterior doors; windows and other glass broken.
Considerable damage. Roofs torn off well-constructed houses;
foundations of frame homes shifted; mobile homes completely destroyed;
large trees snapped or uprooted; light-object missiles generated; cars
lifted off ground
Severe damage. Entire stories of well-constructed houses destroyed;
severe damage to large buildings such as shopping malls; trains
overturned; trees debarked; heavy cars lifted off the ground and thrown;
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4

166 – 200 mph

5

>200 mph

No rating

structures with weak foundations blown away some distance.
Devastating damage. Whole frame and well-constructed houses
completely leveled; cars thrown and small missiles generated.
Incredible damage. Strong frame houses leveled off foundations and
swept away; automobile-sized missiles fly through the air in excess of 100
meters; high-rise buildings have significant structural damage; incredible
phenomena will occur
Inconceivable damage. Should a tornado with the maximum wind speed in
excess of EF-5 occur, the extent and types of damage may not be
conceived. A number of missiles such as iceboxes, water heaters, storage
tanks, automobiles, etc. Will create serious secondary damage on
structures.

Tornadoes are the most damaging of all atmospheric phenomena. While their frequency is low,
the probability of significant damage is high. Because tornadoes occur as part of a storm
system, they do not strike as independent incidents. Emerging out of a storm front or super
cell, the tornado, especially when accompanied by heavy rain, straight-line wind, lightning, and
hail, can be extremely damaging. Effects of a tornado include uprooted trees, damaged or
destroyed buildings, and smashed vehicles. Twisting and flying debris turns into projectile
weapons, which can cause injuries and fatalities.
Ohio ranks among the top twenty states in injuries, fatalities, and property damage from
tornado events. While tornadoes do not occur frequently in the Logan County, their severity
and impact can be substantial. Tornadoes in Logan County are generally narrow and do not
grow to the width of the mega-tornadoes in the plain states. They are typically 25-500 yards
wide and stay on the ground for a few miles. The hilly terrain prevents tornadoes from staying
on the ground for very long or from growing into the massive tornadoes experienced in the
Great Plains.
Logan County has experienced six tornado events since 1950, according to NDPC records, and
has suffered approximately $380,000 in property damage. The magnitude of the tornadoes has
ranged from F/EF0 to F/EF3. In Logan County, tornadoes are a countywide hazard and can
affect all areas and jurisdictions. The map below identifies the location and magnitude of
tornado incidents in the county.
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Map 2-8: Tornado History

Local Tornado History
The most damaging tornado in Logan County’s history occurred on May 14, 1970. This EF2
tornado struck an area near West Liberty in south central Logan County. There were no
casualties but the area suffered $250,000 in property damage.
The most recent tornado in the county occurred on November 10, 2002. This EF-3 storm
impacted the East Liberty area on the eastern edge of Logan County. The storm damaged two
semi-trailers and a shed as it moved northeast into Union County. In spite of this storm’s EF-3
designation, property damage was limited to $30,000 and no casualties were reported.
Table 2-34: Logan County Tornado History
Hazard
Tornado

Total
Incidents
6

Total
Property Loss
$380K

Total
Crop Loss
0

Total
Total
Deaths Injuries
0
0

Average
Loss/Incident
$64K

2.2.8 Windstorm
A windstorm is a weather event with very strong winds but little to no precipitation. Wind
speed in this type of event typically reaches at least 34 mph but can be any speed that causes
light or greater damage to trees and buildings. Damage can be caused by gusts, which are short
bursts of high-speed wind, or longer periods of sustained wind.
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A derecho is a specific type of windstorm that is widespread and fast moving. These storms can
produce damaging straight-line winds over extremely large areas, sometimes spanning
hundreds of miles long and more than 100 miles wide. To be defined as a derecho, the storm
must produce damage over at least 240 miles, have wind gusts of at least 58 mph across most
of the storm’s length, and multiple gusts of 75 mph or greater. The destruction produced by a
derecho can be very similar to that from a tornado. However, the damage from this type of
storm generally occurs in one direction along a straight path.
The topography of west central Ohio can be vulnerable to damages from high winds
unaccompanied by any kind of precipitation, making windstorms a countywide hazard. All
areas and jurisdictions can be affected by severe wind. There is limited change in elevation or
extensive wooded cover area to break up the effects of strong windstorms. Although winds in
excess of 50 miles per hour can occur independently, this is uncommon. Most of the time,
severe winds are part of a larger storm system. The wind occurs as precipitation and unstable
air moves into the area. High winds are frequently accompanied by heavy rain, hail, ice, snow,
or thunderstorms.
In Logan County, wind-only incidents do not occur frequently. NCDC has recorded only twelve
wind events since 1950, resulting in $5,520,000 in property damage. Windstorms are a
countywide hazard and can affect all areas and jurisdictions.
Local Windstorm History
Although infrequent, when severe wind does occur as an independent hazard, the impact can
be severe. The most severe windstorm in Logan County occurred on September 14, 2008 when
the remnants of Hurricane Ike moved across Ohio. Damage across Ohio exceeded
$500,000,000. In Logan County, sustained winds of 50 mph and gusts up to 60 mph caused
widespread damage. This included many downed trees and utility lines as well as damage to
buildings and crops. Property loss of $5,400,000 was recorded in the county.
On March 25, 1997, the county experienced a damaging wind event, although much less
damaging than the 2008 incident. Heavy winds caused several semi-trailers carrying mobile
homes to overturn on U.S. 33, one of the main highways through the county. The highway was
closed for three hours as first responders handled the incident. Elsewhere, trees and utility
lines were downed and windows broken as a result of flying debris. One injury was reported
and total damages of $50,000 were recorded.
Table 2-35: Logan County Windstorm History
Hazard
Windstorm

Total
Incidents
12

Total
Property Loss
$5.52M

Total
Crop Loss
0
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0
1
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2.2.9 Winter Storm
A winter storm is a weather event that includes several winter weather hazards and can
develop anytime between late fall and early spring. These storms can include any combination
of extremely cold temperatures, wind, snowfall, sleet, ice, or rain with temperatures low
enough to form ice. A blizzard is a specific type of winter storm characterized by sustained
winds or frequent gusts of 35 mph or greater and falling or blowing snow that reduces visibility
to less than ¼ mile; both of these conditions must be present for at least three hours to be
considered a blizzard. An ice storm is another type of winter storm in which freezing rain and
low temperatures cause damaging ice accumulations on roadways, trees, and utility lines. An
extreme cold event occurs when temperatures well below the freezing point, typically 10 ° F or
less, occur for several subsequent days. When these temperatures occur for more than a short
period, effects include pipes that freeze, road salt ceases to melt ice accumulation, automobiles
won’t start, and other similar issues.
The greatest risk associated with winter storms is the loss of utilities. The elderly and young
children are most at risk. When medications, health equipment, and food supplies cannot
reach destinations, these populations endure the greatest hardship. Winter storms of this
magnitude are relatively rare. Most winter storms are a temporary inconvenience that makes
residents uncomfortable. It is extremely rare for casualties to occur, with the exception of
traffic accidents that result from dangerous road conditions.
Due to the livestock operations in Logan County, blizzards that close county roads and make
ingress and egress impossible for more than a few hours can be costly. Due to industry
regulations, dairy farms are unable to store milk for extended periods of time and they are not
at all able to process the milk given its very short shelf life. Other livestock, such as beef cattle,
pigs, and poultry, require feed to be delivered to the farms frequently. Closed roads and
inaccessible barns can cause animals to die for lack of fresh food. Utility outages stop
automatic feeders and other electrical equipment on the farms, further extending the damages
related to blizzards. Livestock can freeze to death, die of dehydration when water supplies are
frozen, and starve when food isn’t accessible.
Severe winter weather is a risk across Ohio. All areas of the state are susceptible to winter
storms that bring heavy snow, high winds, and/or ice. Snow can accumulate in amounts over a
foot at one time, and ice can precede or follow the snowfall. An eighth of an inch of ice on
roadways makes the surface slippery and unsafe. Sometimes ice comes as freezing rain that
falls as water and freezes upon contact with the cold surfaces; other times it can come as sleet
that is frozen as it falls, and melts and re-freezes when it hits the ground. In either case, an
eighth to a quarter inch of ice on surfaces is dangerous. Tree limbs fall, utilities are at risk of
interruption, and roadways are unsafe. When temperatures then continue downward and dip
below approximately ten degrees Fahrenheit, the salt and brine mixtures used on roads to melt
the ice are ineffective. At those unusually low temperatures, roads can continue to be
treacherous and dangerous. These winter storms range from short, mild bursts of snow and ice
to extended periods significant activity for several consecutive days. Cold periods become
extreme when temperatures dip below zero degrees for more than 24 hours, and the freeze
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line in the ground rises higher than is typical. This causes water distribution systems on farms
and individual properties to freeze and pipes to break. Water lines in municipalities can break
from the ice, especially when challenged by concentrated use in a firefighting situation.
In Logan County, winter storms are a countywide hazard and can affect all areas and
jurisdictions. The most common winter storms include a combination of hazards, such as ice
and snowfall. The ice begins to accumulate as temperatures fall before turning to snow,
creating a layer of ice under the snowfall. Sleet and ice make roadways slick and dangerous,
increasing the potential for vehicular accidents. Road crews are challenged to clear snow and
ice from roadways and maintain safe transportation routes for residents. Ice storms can occur
independent of other winter weather hazards but this is not common. If temperatures hover
near the freezing point, precipitation can freeze and accumulate on trees and power lines. This
can lead to power outages when the branches and lines can break. Extreme cold temperatures
can occur without other accompanying winter weather hazards but this is relatively rare. When
it does occur, the incident is generally of a short duration and is an inconvenience to residents
and businesses. Little physical damage generally occurs to buildings or infrastructure.
Logan County experiences several winter weather events every year. However, these incidents
are rarely severe enough to cause property damage. The county has experienced 81 events
since 1950, per NCDC records. Collectively, these incidents have caused only $25,000 in
property damage. Five of these incidents have been considered ice storms and two were
classified as blizzards; zero incidents were categorized as extreme cold evens. Although less
common, the ice storms and blizzards did not contribute to higher damage statistics than
typical winter storms. None of these incidents were identified in the NDCD statistics to have
caused any documented property loss.
Local Winter Storm History
The only winter weather event recorded by NCDC that caused significant property damage in
Logan County occurred on January 2, 1996. The storm began in the Gulf Coast region and
moved northeast towards the east coast of the United States. In Ohio, the storm’s impact was
most severe in southern Ohio where roofs collapsed due to excessive snowfall and blowing and
drifting snow and extremely cold temperatures caused traffic accidents and forced businesses
to close for several days. Statewide, damage from this storm was nearly $15,000,000. In Logan
County, damages were limited to $25,000 and there were no reported injuries or fatalities.
Although it is not listed in NCDC records, Logan County experienced a significant ice storm in
January 2005. The county, along with much of the state, experienced a prolonged period of
freezing rain. Thousands of customers were without electricity for several days when trees and
power lines fell under the weight of ice accumulation. The affected counties, including Logan,
received a federal disaster declaration to support recovery efforts.
For most of Ohio, the most significant historical winter weather event is the Blizzard of 1978.
Logan County, and most of northern Ohio, was severely impacted by this storm. On January 26,
1978, two low-pressure systems combined over Ohio to produce record-breaking snowfall,
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winds of up to 70 mph, and extremely low temperatures. In Logan County, normal life ceased
for nearly five days as residents dug out from the storm. Roads were impassable because of
blowing and drifting snow, closing schools and businesses. Public safety officials worked
around the clock to rescue stranded motorists and meet emergency needs during the storm.
Residents helped one another dig out from the blizzard. To date, this remains the worst winter
weather event in Logan County’s history.
Table 2-36: Logan County Winter Storm History
Hazard
Winter Storm*
Blizzard
Extreme Cold
Ice Storm

Total
Incidents
75
5
0
5

Total
Property Loss
$25K
0
0
0

Total
Crop Loss
0
0
0
0

Total
Total
Deaths Injuries
0
0
1
0
0
0
0
0

Average
Loss/Incident
<$1K
1
0
0

*Includes all incidents with blizzard conditions, extreme cold, ice storm, and winter storm.

2.3 VULNERABILITY ASSESSMENT
While the committee developed a countywide prioritization that includes hazard consequences
in the unincorporated areas of the county (townships) as well as the including the
municipalities in their conclusions, the municipalities took into account only their individual
jurisdictional perspective on each hazard. The county mitigation strategies therefore were
based upon the vulnerabilities of the entire county as well as those associated with the
unincorporated areas like townships and rural neighborhoods. The municipal strategies were
based upon the municipality only.
2.3.1 Floodplain Mapping and the National Flood Insurance Program
A floodplain map modernization effort first began in Logan County in FY 2012. This effort was
led by ODNR and FEMA as part of the Flood Risk Mapping process. A discovery meeting was
held in 2012 to announce the effort. In March of 2014, FEMA and ODNR notified Logan County
officials that they had updated the base flood elevation (BFE) and Flood Insurance Rate Map
(FIRM) for the county. During the following July (2014), ODNR and FEMA held public meetings
to present the revised flood maps to the public. County officials and residents felt that the
revised maps resulting from this process were inaccurate and that properties were included in
the floodplain that should not be included. An appeal was filed with FEMA, and became Case
#11-05-1562S on December 11, 2015. Logan County submitted its appeal information and data
on March 6, 2015 and the appeal period ended on March 11, 2015. Logan County requested
that the base flood elevation for a location near Indian Lake be recorded as 997.5 instead of
997.6. On August 31, 2016, FEMA approved Logan County’s request to adjust the BFE of Indian
Lake from 997.6 feet to 997.5 fee (NAVD88). On June 6, 2017, FEMA and ODNR met with the
Logan County Commissioners and the Logan County Engineer to inform them that they may
adjust the FIRM maps for Indian Lake to reflect the adjusted BFE of 997.5 feet (NAVD88) and
that they intend to proceed with finalization of the proposed flood maps. The Logan County
Commissioners and the Logan County Engineer have said that they continue to advocate on
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behalf of the citizen for more accurate maps because they continue to differ with some of the
data and map results. To date, a Letter of Final Determination has not been issued by FEMA.
The tables below provide information on participation in the National Flood Insurance Program
for communities in Logan County according to the FEMA Community Status Book Report for
Ohio.
Table 2-37: National Flood Insurance Program Participation
Community
Logan County
Bellefontaine
DeGraff
Lakeview
Russells Point
West Liberty
West Mansfield
Zanesfield

Init FHBM
Identified
02/03/1974
06/07/1974
07/18/1975
05/03/1974
04/05/1974
04/12/1974
05/31/1974
10/18/1974

Init FIRM
Identified
07/16/1984
07/16/1984
01/17/1985
09/01/1987
08/04/1987
03/04/1985

Curr EFF
Map Date
07/16/1984
07/16/1984
01/17/1985
09/01/1987(L)
08/04/1987(M)
03/04/1985
NSFHA
NSFHA

Reg-Emer
Date
07/16/1974
07/16/1984
01/17/1985
09/01/1987
08/01/1987
03/04/1985
09/29/1978
06/11/1979

Table 2-38: Communities Not Participating in NFIP
Community
Quincy

Init FHBM
Identified
10/06/1978

Init FIRM
Identified

Curr EFF
Map Date
10/06/1978

Sanction
Date
10/06/1979

Belle Center, Huntsville, Rushsylvania, and Valley Hi do not currently participate in NFIP
because they have no special flood hazard areas. Belle Center is in the process of establishing
NFIP participation.
2.3.2 Repetitive and Severe Repetitive Loss Structures
Some structures in Logan County that have experienced multiple flood losses are identified as
repetitive loss properties. The table below lists the structures that have been identified as such
through repetitive loss claims. There are no severe repetitive loss structures in the county. All
structures are single-family homes.
Table 2-39: Repetitive Loss Properties
Community

Properties

Losses

Logan County (unincorporated)
Bellefontaine
Lakeview
Russells Point

2
1
5
3

2
2
11
9

Building
Payments
$71,668.03
$6,998.71
$109,150.15
$111,770.37

Contents
Payments
$16,192.01
$0
$3,264.31
$8804.04

Total
Payment
$87,860.04
$6,998.71
$112,414.46
$120,574.41

Additional repetitive loss structures may still exist in Logan County, especially as changes
occurred in floodplain mapping occur; unidentified structures may fall inside the flood plain as
changes occur.
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2.3.3 Logan County
Because of Logan County’s elevation, wind is the county’s first significant concern. This hazard
includes straight-line winds and tornadoes. Winds often come from the southwest and across
from the west, blowing hard and damaging properties, buildings, and infrastructure. Farm grain
bins, elevators, and legs to the bins are especially vulnerable. If the winds come in the form of
strong straight-line winds or tornadoes, the damage to property can be extensive.
Severe thunderstorms can be damaging events. Storms can develop suddenly and often
include heavy precipitation, strong winds, occasional rotational winds, lightning, and sometimes
hail. Thunderstorm damages can include toppled buildings, damaged roofs, and uprooted
trees. Crop damages and livestock injuries are not uncommon when hail and high winds are
involved. Lightning can strike farms, and with heavy loads of hay and straw in haymows and
corn in bins, farm products can be ruined quite easily before they reach markets or feeding
systems. Flattened corn, wheat, and soybeans from severe wind, destroyed stalks and stems
that feed the fruit of crops delivers a severe blow to the economy in this rural community even
if structural damage and fires are not a part of the destruction. Early growing season storms
can flood germinating plants, drown tiny sprouts, and saturate soils and wash away fertilizers,
herbicides and pesticides. Hail can strip plants of its fruit, and destroy the plant structure that
allows for the maturation of the rest of the plant. Severe storms can be devastating when they
strike hard and heavy at the wrong time.
Flooding and flash flooding are moderate risks for the county. The type of precipitating event
of most concern is an extended period of exceptionally heavy precipitation that results in a
combination of riverine and flash flooding. Because of the county’s high elevation at the
headwaters of three watersheds, flooding is less likely here than in many other west central
Ohio counties.
There are many waterways that include streams, ditches, and rivers and these waterways carry
runoff effectively away from settled areas and assets. In heavy precipitation events, rapid
rainfall can accumulate and can overload ditches, streams and rivers as well as storm sewers
and other drainage systems. This can cause temporary flooding on streets, driveways, parking
lots, and homes. Because most of the county lies at the top of a watershed, the rivers and
streams are generally effective in carrying the water away once it reaches the waterway;
however, the flow of those rivers is dependent upon those downstream to keep the debris and
settlement out of the river to facilitate flow through the entire watershed area. There are some
river areas that clog with logjams and other debris, and impede the movement of water. If
others downstream are negligent or ineffective in maintaining the waterways, Logan County
could incur damages in the flatter areas of the county when runoff is not able to drain in a
timely and effective manner.
Winter storms can present a serious, but generally short-lived, threat for Logan County. The
livestock operations that contribute to the county’s agricultural base are especially vulnerable
to this issue. Feeding of the livestock is an automated process on many farms, and their
mechanization is dependent upon feed delivery on a regular basis and a working power system
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to power the process. When power goes out and roads are blocked or closed, neither of those
segments of the process can occur. Shutdown can be deadly and expensive. When farmers
cannot feed their herds the agri-business partners like haulers, processors, and feed suppliers
are affected too. The winter storm that closes roads for a few days is inconvenient for almost
everyone, but it is expensive and deadly for farmers.
Earthquake is a minor concern. While Ohio on occasion experiences some gentle rumbling,
there is no significant history of earthquakes, and there is almost no recorded damage in Logan
County.
Dam failure is possible because the county does have several dams. Most are privately owned
ponds used for recreation or agriculture. Several are upground reservoirs maintained by
municipalities as part of their water treatment systems. The most significant dam is maintained
by the Ohio Department of Natural Resources and was recently replaced by the Ohio
Department of Natural Resources. There is no history of a problem with any of the dams, and
therefore they rank low on the scale of threats. There are no levees in Logan County.
Logan County does not have significant history of drought or extreme heat incidents, and the
water supply is reliable and plentiful enough to withstand the typical dry spell that strikes Ohio.
These are threats and are possible, but rank low on the probability and damage assessment
scale.
2.3.4 Jurisdiction Vulnerability
While jurisdictions across Logan County share many risk factors and vulnerabilities, each
municipality also has its own unique vulnerabilities based upon the characteristics of the
jurisdiction. Some villages are bedroom communities, while others are a haven of industrial
and commercial productivity. Some areas receive more runoff from storms, and therefore have
flash flooding when others have none. The following section describes each unique community
and how the hazards were ranked, with 1 being the most disruptive and 8 being least
concerning.
Belle Center
The Village of Belle Center sits on the northern edge of Logan County near the Hardin County
line. The village is concerned about flooding because when rain comes fast and heavy, the
storm drainage system is unable to keep up. Streets and intersections flood, and homes get
water in basements and yards. A few homes will flood in the living space if there is sufficient
rainfall. There is some history of flooding caused by rapid runoff from area fields. Travel is
hampered and the highways that crisscross in town are impaired. Utility issues are common
when wind combines with the water, and ice forms on electrical lines or winds take the lines
down. Wind is a concern, both in straight-line form and tornado, because some homes lack
basements or shelters. High winds can strike and damage because the village is exposed to
wind by its flat and open terrain. The village is far enough from the city that isolation and
separation can occur, cutting the residents off from needed resources. Officials want to see a
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supply of generators and emergency equipment to help sustain the community when severe
weather strikes.
Belle Center ranked hazards and threats as follows:
Table 2-40: Belle Center Hazard Rank
Rank
1
2
3
4
5
6
7
8

Hazard
Flooding
Wind
Tornado
Severe thunderstorm
Severe winter storm
Dam failure
Drought/Extreme heat
Earthquake

Bellefontaine
The City of Bellefontaine is the county seat of Logan County, and most city and county
government offices are in or around the city. The rolling terrain makes the streets and
highways prone to flash flooding as rapid and heavy rainfall cannot get away as fast as it comes.
Some sections of roadways isolate areas inside the city for a period of time. This flooding is
highly inconvenient and unsafe, but is generally short-lived. Damage to buildings is low, but
some basements and yards are affected. The city budgets do not always allow for adequate
storm sewer study, improvements, or replacement but they are diligent about doing as much as
they can to improve infrastructure. There are some questions about mapping of infrastructure
that would benefit from an infrastructure study and possible GIS mapping of the systems.
Bellefontaine officials are concerned with debris management and ditch maintenance. There
are many deciduous trees in the city, and windstorms, thunderstorms, and tornadoes can
destroy them. Debris management for a large city is challenging, and they attempt to trim and
manage the trees so debris is decreased after storms. Ditch maintenance allows runoff to get
out of the city, and management of them is always difficult with so many properties being
involved. Ditch maintenance assessments have been problematic, and voters have rejected
assessments to complete this work, so the city is diligent about keeping waterways clear and
free running.
The city maintains warning and notification systems to warn residents of incoming storms so
they can take timely protective action. Communication with a large population can be difficult
and the replacement of landlines with cellular phones has presented challenges. The city uses a
variety of means to communicate with its population to disseminate timely information and
relies heavily on public safety forces to support these actions.
Bellefontaine has ranked the threats and hazards as follows:
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Table 2-41: Bellefontaine Hazard Rank
Rank
1
2
3
4
5
6
7
8

Hazard
Wind
Tornado
Severe thunderstorm
Flooding
Severe winter storm
Dam failure
Drought/Extreme heat
Earthquake

DeGraff
Located in the southwest corner of Logan County and very close to Quincy, the Village of
DeGraff is most concerned about flooding. Located just north of the Great Miami River, heavy
rain can cause streets to flood, basements to become water-laden, and road structures to wash
away as water tries to drain. The sanitary and storm sewers have not been completely
separated in DeGraff, and when rain comes fast, the sewage water backs up into homes and
floods the streets as drainage catches up with the precipitation. The village needs to complete
a storm water study to determine where the drainage system leads to fully understand what
floods and how it drains. Their modest budgets do not allow for adequate infrastructure study
or identified work. Budget constraints also have stood in the way of cleaning Bokengehalas
Creek that runs through town on its way to the Great Miami River, and debris gets in the way of
drainage. Since 63% of the residents of the village have low to moderate incomes, the tax base
of the village is not sufficient to support the improvements that are needed to help with
flooding and storm damage mitigation. DeGraff is also concerned about isolation during
incidents that make highway and roadway travel difficult, and about warning systems to let
residents know to take cover. Ice and high winds can take electricity off line, and residents end
up needing food and fuel to satisfy their daily needs. The village is diligent about trimming
trees, cleaning debris out of the creek as they are able, encouraging the use of properly
installed generators where feasible, and personal preparedness. A large contingent of Amish
live near the village, and belong to a very fundamentalist sector of the Amish faith. They are
very self-sufficient and contribute to the resiliency of this small village.
DeGraff has ranked the threats and hazards as follows:
Table 2-42: DeGraff Hazard Rank
Rank
1
2
3
4
5
6
7
8

Hazard
Flooding (mostly flash flooding)
Wind (straight-line)
Tornado
Severe Thunderstorms
Severe Winter Storms
Drought/Extreme heat
Dam failure
Earthquake
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Huntsville
The Village of Huntsville is located in the north central section of Logan County, just a few miles
north of Bellefontaine in the middle of McArthur Township. There is little protection from wind
for this community, so they have incurred wind damages due to straight-line winds and
tornadoes. The flat terrain without much ground cover makes them vulnerable, and many
homes do not have basements to use as shelter. While they have a building to use as a shelter,
when wind approaches quickly and without warning, this village is concerned about the life
safety of some residents. They experience flash flooding in Huntsville when precipitation
comes fast and furious, and the storm sewers are not able to handle the amount of water in a
short time. Flash flooding is especially serious when the ground is frozen and the water cannot
percolate through the solid soils. Their modest budget does not always allow for adequate
improvements to storm sewer systems so they feel a study of watershed inside the jurisdiction
would help them understand how to diminish the flash flooding. While power outages do not
happen frequently, when they do the cause of the outage is serious enough to let them without
electricity for several hours to a couple days. Generators and alternate power systems are
important to keep this little community on line. Isolation becomes problematic when gas
stations cannot operate and residents become unable to meet their own daily needs. Persons
who need medical assistance or medications can easily become cut off from their support
systems and suffer from a lack of medicine, electricity, or personal help. Assistance would be
necessary for many residents if there were a need to evacuate the village, especially to fuel
transportation to an alternate location. Warning and notification is a critical component of
mitigation here as sirens are sometimes the only warning system to which they have access.
Huntsville has ranked the threats and hazards as follows:
Table 2-43: Huntsville Hazard Rank
Rank
1
2
3
4
5
6
7
8

Hazard
Wind
Tornado
Flooding (mostly flash flooding)
Severe thunderstorm
Severe winter storms
Drought/Extreme heat
Dam failure
Earthquake

Lakeview
Lakeview is part of the Indian Lake community and sits northwest of of Russells Point. This
community is made up of many homes that are occupied year-round, and some that are
occupied by a transient population of tourists in summer months. The risks are similar to the
rest of the lake area where flooding caused by heavy precipitation and/or winds is paramount
in the concern of officials. They are also concerned about severe storms in general, and
notification of a transient community is more difficult than the year-round population. Streets
are flooded by severe storms, and trees create debris in spite of being managed through
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regular maintenance and trimming. This community is also concerned about ditch and stream
maintenance to facilitate drainage when heavy rains do occur. Blockages of debris and other
growth make it difficult to properly and quickly drain the area. Winter storms are harsh on the
waterfront, but winter sporting has brought more activity during colder months than before.
Snowmobilers and snow-boarders flock to the area for recreational activities when snow flies
and temperatures dip. During warm months, the water supply is strong and temperatures are
mediated by the cool water breezes.
Lakeview has ranked the threats and hazards as follows:
Table 2-44: Lakeview Hazard Rank
Rank
1
2
3
4
5
6
7
8

Hazard
Flooding
Severe thunderstorms
Wind
Tornado
Severe winter storms
Dam failure
Drought/Extreme heat
Earthquake

Quincy
Seated just south of the Great Miami River, Quincy is on the high side of the riverbank and less
prone to flooding. River maintenance is important because flooding could, in the most extreme
conditions, negatively affect the community in a significant way. However, diligent
maintenance and property owners who take exemplary care of their parcels help decrease that
likelihood. Flooding occurs as flash flooding when precipitation falls fast and furious, dumping
more water on the village than can drain away. Streets and intersections can flood and
residents can have some difficulty getting around for a short period of time. The village is
concerned about generally severe winter storms because of roadway problems, snow cover, icy
rain or ice cover, and drifting of snow in the colder months. Village officials make strong efforts
to maintain and improve their warning and notification systems because this community sits
quite a distance away from the city, and resources are sometimes short when storms hit. They
are concerned about isolation from resources they cannot provide for themselves.
Quincy has ranked the threats and hazards as follows:
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Table 2-45: Quincy Hazard Rank
Rank
1
2
3
4
5
6
7
8

Hazard
Wind
Tornado
Severe thunderstorm
Flooding
Severe winter storm
Dam failure
Drought/Extreme heat
Earthquake

Rushsylvania
This community that sits in the northeast corner of Logan County is concerned mostly with
wind issues. Severe wind destroys the beautiful oak, maple and ash trees that provide a cover
for the area. Even though the village is diligent about trimming and maintenance, realizing that
recent disease outbreaks have weakened them and they are more vulnerable to damage,
storms can wreak havoc on Rushsylvania vegetation. Flooding of streets and properties when
rain falls fast and heavy can be problematic, even though it is generally short-lived. Power
outages from fallen trees, wind damage to poles and substations, and distribution lines can
cause residents discomfort and some damage as electricity can be interrupted for periods of
time. Rushsylvania is diligent about ditch and stream maintenance, keeping Rushcreek free of
debris and obstructions to the best of their ability. The village is concerned about washed out
berms on streets and bridges, and damage done to homes through straight line winds and
tornado, even though there is no a significant history of tornadoes. Modest budgets and aging
infrastructure make this village challenged to keep up with storm damage prevention, but
diligence and hard work are their first line of defense.
Rushsylvania has ranked hazards according to the following table.
Table 2-46: Rushsylvania Hazard Rank
Rank
1
2
3
4
5
6
7
8

Hazard
Wind
Tornado
Severe thunderstorms
Flooding
Severe winter storms
Drought/Extreme heat
Dam failure
Earthquake

Russells Point
Russells Point sits in the far northwest corner of Logan County and is home to a large
recreational and tourist population in the summer months. Indian Lake lies just north of the
village, and homes include many cottages, cabins, and mobile home or recreational vehicle
parks. In such close proximity to the lake, the village is prone to flooding due to heavy rainfall,
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wind that pushes water onto shores, or flash flooding that brings water faster than it can drain.
Log jams in the Great Miami River and debris can impede drainage. Storm water infrastructure
improvements are needed. The village is home to the dam and spillway at Indian Lake, and
although that structure has been completely replaced and is new, dam failure is of concern to
the residents of Russells Point. Besides the water, severe storms at any time can be harsh, and
utilities and streets are at risk for damages or outages. Residents are fairly distant from the City
of Bellefontaine, so storms can isolate and separate them from life-sustaining services. Many
are seasonal residents or low income, and therefore tend to be less connected to resources and
services sometimes. Notification of residents and transient visitors to the area when storms hit
is a great concern, and they have taken warning and notification systems seriously over the
years.
Russells Point has ranked the threats and hazards as follows:
Table 2-47: Russells Point Hazard Rank
Rank
1
2
3
4
5
6
7
8

Hazard
Flooding
Wind
Tornado
Severe thunderstorm
Dam Failure
Severe winter storm
Drought/Extreme heat
Earthquake

Valley Hi
This village of a few hundred people sits atop the highest and steepest incline in Logan County.
They are most concerned about straight-line winds and tornado as the village is totally exposed
to these hazards. The homes, some of them mobile homes and modular homes as well as slabfoundations and crawl space construction, are not resistant to wind damage. The one road up
the mountain can become impassable due to downed wires and debris, isolating the village
from the outside world. This community can become separated when ice and snow cover the
road and make it too slippery or drifted to use. During ice and snowstorms, emergency vehicles
are unable to navigate the road up to the village, and residents are left to their own life-saving
actions under dire conditions. The berms of the road coming up the hill wash away with heavy
extended precipitation that drain gravitationally downhill, and make constant upkeep
necessary. The village’s slight budget makes it difficult for them to keep up with roadwork and
debris clearing. The Emerald Ash Borer attack on Ohio has caused a swift increase in the tree
trimming and debris they need to manage, and the village has struggled to accomplish this.
Power outages are ominous because they have no generators and tend to be the last of all
areas restored because of challenges in restoration priorities
Valley Hi has ranked the threats and hazards as follows:
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Table 2-48: Valley Hi Hazard Rank
Rank
1
2
3
4
5
6
7
8

Hazard
Wind storms
Tornado
Flooding (Flash)
Erosion of roads and resources
Power Outages
Public Information/Communication
Severe Thunderstorms
Severe Winter Storms

West Liberty
This village sits at the far south-central border of Logan and Champaign Counties. Officials are
most concerned about wind and tornado, and the debris damage potential caused by those
hazards. They have recent history of wind damages in 2012 to a great degree, and a few
smaller incidents are even more recent. Wind causes damage to buildings, tree damage, and
power outages. Ice storms are infrequent, but the most severe of this winter malady can cause
power outages and tree problems. The village is somewhat resistant to utility outages because
they have access to a couple generators, but the generators are unable to power everything.
Outages can last a long time due to the time it takes to reach the village from substations.
West Liberty has some slight concern over flooding, but the last significant flood was over fifty
years ago. The village’s concerns over erosion are linked to flooding, and the erosion of berms
and foundations for infrastructure.
West Liberty ranked hazards in the following chart.
Table 2-49: West Liberty Hazard Rank
Rank
1
2
3
4
5
6
7
8

Hazard
Wind
Tornado
Severe thunderstorm
Severe winter storm
Flood
Drought/Extreme heat
Dam failure
Earthquake

West Mansfield
Sitting at the eastern county line between Logan and Union Counties, West Mansfield is most
concerned about flooding. Their storm sewers are unable to drain heavy, rapid precipitation
and streets flood, homes get water in basements, and infrastructure is at risk. Because the
water table is high in this area, drainage is shallow and slow. Officials feel they need to study
the storm water challenges to determine answers, but modest budgets do not allow for this
kind of project preparation. This small village is also concerned about wind and tornado
because the trees are weakened by Emerald Ash Borer, and are susceptible to damage from
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both straight-line and rotational windstorms. Winter storms and ice can impact the village as
electric supply lines come down and power is interrupted. Located a distance from to
Bellefontaine, the village officials want to ensure that warnings and notifications, as well as
other critical information, reaches their residents in a timely fashion when disaster is within
striking distance. There are currently numerous concerns with two-way communication
systems for public safety forces, and activation of first responders is a strong worry should
current systems fail.
West Mansfield ranked hazards in the following table.
Table 2-50: West Mansfield Hazard Rank
Rank
1
2
3
4
5
6
7
8

Hazard
Flooding
Wind
Tornado
Severe thunderstorm
Severe winter storm
Drought/Extreme heat
Dam failure
Earthquake

Zanesfield
Zanesfield sits very close to Valley Hi. This historic and quaint village of hardworking selfsufficient people is most concerned about wind damage. The village streets are lined with
beautiful old trees, and they have been weakened by the Emerald Ash Borer. Vulnerability to
wind is greater than ever before, despite village diligence in trimming and maintaining them.
The high elevation makes them especially vulnerable. Zanesfield is also concerned about public
information and communication, and the process of making sure their residents know storms
are coming and to take shelter. Zanesfield can become isolated from other communities if
roadways flood or become clogged with debris or snow, and therefore they are concerned
about power outages and general storm damage that causes the isolation. They have some
generator power, but not enough to operate everything. It doesn’t take much for a storm to
overwhelm very limited village resources. Due to elevation, the lowest hazard concern for the
village is flooding.
Zanesfield has ranked the threats and hazards as follows:

Developed by Resource Solutions Associates, Norwalk, Ohio

2017 Logan County Hazard Mitigation Plan

2-57

Table 2-51: Zanesfield Hazard Rank
Rank
1
2
3
4
5
6
7
8

Hazard
Wind
Tornado
Severe thunderstorm
Severe winter storm
Drought/Extreme Heat
Flooding
Dam Failure
Earthquake

The following chart is a summation of the previous rankings for ease of use.

Belle Center

Bellefontaine

DeGraff

Huntsville

Lakeview

Quincy

Rushsylvania

Russells Point

Valley Hi

West Liberty

West Mansfield

Zanesfield

Hazard
Dam Failure
Drought/Extreme Heat
Earthquake
Flood
Severe Thunderstorm
Tornado
Windstorm
Winter Storm

Logan County

Table 2-52: Jurisdictional Vulnerability

7
8
6
4
3
2
1
5

6
7
8
1
4
3
2
5

6
8
7
4
3
2
1
5

7
6
8
1
4
3
2
5

7
6
8
3
4
2
1
5

6
7
8
1
2
4
3
5

6
7
8
4
3
2
1
5

7
6
8
4
3
2
1
5

5
7
8
1
4
3
2
6

8
6
7
5
4
2
1
3

7
6
8
5
3
2
1
4

7
6
8
1
4
3
2
5

7
5
8
6
3
2
1
4

2.4 RISK ANALYSIS
To estimate disaster losses, a damage profile that considers the potential impact and loss from
each hazard is developed. In this section, loss estimates from floods, earthquakes, winter
storms, tornadoes, thunderstorms, windstorms, and drought are examined. While the losses
from these incidents are often more of a temporary and inconvenient nature, significant
disruption to business, some property damage, and loss of life is possible under extreme or
unusual circumstances. This information was used to determine Logan County’s risk for each
specific hazard.
2.4.1 Dam/Levee Failure Damage Profile
Most dams in Logan County are classified as “other” structures because they are low and
narrow, on private property, and do not meet criteria for otherwise classified dams. Three
Class I dams exist in the county. The most significant Class I dam is located on Indian Lake and
is owned and maintained by the Ohio Department of Natural Resources, Division of Parks and
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Recreation. The other Class I dams are located in Jefferson Township on property owned by the
Briarwood Sportsman’s Club, a private, members-only hunting and fishing reserve. A failure of
either of these dam structures would cause flooding throughout the hunting and fishing area
but would not impact any residential structures.
West Mansfield maintains a wastewater treatment lagoon that is a Class II dam. The city of
Bellefontaine also owns a Class II dam that is located in Jefferson Township. McArthur
Township owns a Class III dam. In addition to the Indian Lake dam, the State of Ohio owns an
unclassified dam in the county. All other dam structures are privately owned. There is no
history of failure or compromise for any of these structures.
Failure of a Class I dam as a result of a natural event is very remote. The depth and size of
Indian Lake makes major damage from a storm unlikely. In 2017, ODNR replaced the spillway
and made additional improvements. The county has no history of natural events, such as
earthquakes, impacting the stability of the dam structure. If a catastrophic failure did occur,
major damage would occur downstream along the Upper Great Miami River. Agricultural land,
homes, and farm buildings are prevalent in the downstream area.
2.4.2 Drought/Extreme Heat Damage Profile
Logan County can experience slight drought and regularly experiences periods of decreased
precipitation during the growing season for area farms. The climate is moderate and does not
turn arid at any time. There is no history of an extended drought that would cause casualties or
property damage more significant than a reduction in crop yields for a single growing season
nor is there any history of extensive crop losses in excess of a single crop year. Precipitation
patterns can cause a series of years to have higher or lower average yields due to slight dryness,
late planting due to excessive rainfall, or late harvest due to rainfall.
For the purpose of loss estimates, only the major cash grain crops were considered because
those crops constitute the majority of production in Logan County and are consistently
produced in the expressed acreages from year to year. Production livestock can be sold in spite
of drought; other cash crops such as cucumbers, tomatoes, and vegetables are heavily insured.
While many farmers purchase crop insurance for all crops, including grain, data does not exist
to determine the percentage of crops that are insured.
Based on the U.S. Department of Agriculture’s 2012 Census of Agriculture, Logan County’s
agriculture industry has a total market value of $147,915,000. Of this total, $122,173,000 (83%)
comes from crops and $25,742,000 (17%) comes from livestock. In a drought, these
commodities would all be exposed to loss. Table 2-53 identifies the quantities of the primary
agricultural commodities in the county that would be exposed to drought-related loss.
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Table 2-53: Drought Vulnerability Assessment
Commodity

Crop Acres
79,994
68,729
8,895
4,386

Soybeans
Corn (for grain)
Forage-land
Wheat
Hogs/Pigs
Cattle/Calves
Layers
Sheep/Lambs

Livestock Counts

11,214
9,763
2,430
1,888

2.4.3 Earthquake Damage Profile
Earthquakes are geologically possibly but not common in Logan County. The county has
experienced several earthquakes in that past, although these have all been very minor and have
caused no known damage. As such, there is little data to support committing extensive
resources to earthquake-proofing buildings and other structures.
Because of the low risk and high cost of implementing mitigation strategies related to
earthquake risk, the planning team did not identify any such actions. As they arrived at this
decision, they considered historical earthquake damage data and HAZUS loss projections for a
5.5 magnitude earthquake with an epicenter in Bellefontaine. Table 2-54 is the vulnerability
analysis for an earthquake scenario.
Table 2-54: Earthquake Scenario Vulnerability Analysis
Building Type
Residential
Non-Residential
Critical Facilities
Totals

Number of Buildings
3,781
2,252
99
6,132

Exposure
$904,444,388
$540,427,403
$23,757,687
$1,468,629,479

2.4.4 Flood Damage Profile
Logan County is moderately vulnerable to minor damage from floods, and most damage would
be due to flash flooding. The county sits at the very top of Ohio with the highest and steepest
elevations in the state. Two watersheds – the Upper Great Miami that includes the Mad River
Watershed Basin and the Upper Great Miami Watershed, and the Scioto River watershed that
includes the Mill Creek Basin, the Bokes Creek Basin and the Upper Scioto Watershed – begin in
or very close to Logan County. The waterways begin as ditches and small rivers, and grow as
they move downstream and into other counties and areas of Ohio. Because of this elevation
and drop, water generally drains quickly and easily, but some waterways are clogged with
debris and other obstructions and hold runoff back.
That said, there are low-lying areas across the county that will allow for accumulation of flood
water, especially when the rainfall is rapid and heavy, it falls on frozen and non-absorbent soils,
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or it has to be pumped to higher ground to flow away. These areas are in the gently rolling
western side of the county for the most part.
Flash flooding is far more common in Logan County. Most of the municipalities have flash
flooding issues when rainfall is rapid and heavy. The storm sewers are not of sufficient size and
capacity to manage heavy rainfall, and runoff backs up into streets, properties, parking lots,
and, on occasion, homes. This is a short-lived flood situation but it can be devastating and
damaging. Berms can wash out and bridge or culverts can be compromised. The rolling nature
of some of the roadways allows for soils to wash away under heavy precipitation as the water
reaches lower ground.
Some of the highest elevations, for example in Valley Hi and Mad River Mountain areas are
especially prone to extreme washing away of roads, berms, culverts, and bridge abutments. As
runoff races downhill, it takes with it everything in its way: concrete, asphalt, dirt, and rocks. By
the time it reaches bottom, it has left a path of destruction in its wake. Residents consider this
flash flooding, but the damage is similar to that of extreme riverine flooding in a municipal
setting.
Farm ground is tiled, but there is only minimal evidence that drainage practices have a negative
effect on flood vulnerability. Fields are rolling and production includes cover crops like wheat,
barley and oats. There are many small wooded areas, and lots of fencerows that break up the
fields. This is believed to help make field-tiling effects non-detrimental to non-agricultural
areas.
The area most likely to sustain flood damage are those adjacent or in close proximity to
waterways, including some low-lying roadways and areas close to storm sewers that may be
undersized or inadequate to handle runoff from heavy precipitation events. The City of
Bellefontaine has several areas where streets flood in the lower elevations across the city;
villages have reported the same and every village seems to have a problem area or two.
Riverine flooding is very limited in Logan County, and actual flood plain designated area is
minimal. The areas vulnerable to flooding that are considered flood plain (according to local
authorities and 1974 flood maps) all lay along the major waterways. Indian Lake
neighborhoods and land adjacent to the Great Miami River can flood in low-lying fields.
Bokengehalas Creek that flows through the southwest quadrant and south-central part of the
county overruns its banks with heavy rains. The South Fork and Cherokee Mans Run in the
north central area east of Indian Lake near Belle Center will breach its banks. Muchinippi Creek
and Wheeler Creek on the far west side of the county, and Blue Jacket Creek and McKee Creek
in the south-central part of the county all have floodplain immediately along the waterway.
None of these designated areas are any more than a quarter mile extended beyond the
centerline of the waterway. There is little housing or development in any of the rural areas,
and most of the land is used for agricultural production, livestock pasture, or set-aside. There
are no major housing developments in these flood vulnerable locations according to the
mitigation planning participants. The only area that is populated by significant numbers of
residences and other homes is the Indian Lake-Lakeview-Russells Point area. Those homes are
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close to the water, sit on low-lying parcels, and can be very close together on small plots of
land.
The area around Indian Lake is considered flood plain. This risk is highly dependent upon
amount of rainfall, saturation of the soils, and wind effects that change the level of the lake on
one side or the other. Most area adjacent to the lake is either retail space, boat docks, or state
park. Many houses, cabins, and cottages are close to the waterfront. Mobile home parks keep
mobile homes several hundred feet away, but recreational vehicle parks may have to be
evacuated if water floods the area.
Significant flooding in Logan County would only be caused by several consecutive days of heavy
precipitation, and perhaps be exacerbated by sudden melting of snow and ice or oversaturation of the soils prior to the start of rainfall. As the water would accumulate, it would be
unable to get away as fast as it came, and flash flooding would occur in the streets, highways,
some low-lying properties, and vulnerable commercial properties. Most residential damage
would be limited to flooded basements and access issues in general. For there to be a major
flood event in Logan County, most of Ohio would have to be under water first.
Some residents feel that the rainfall is more intense and more frequent than it used to be.
There is also concern that field fodder and debris from fallen trees (caused by a severe
infestation of Emerald Ash Borer) washes into storm drains and clogs the storm sewers in many
of the villages and developed portions of townships where they have storm sewers. There is a
general opinion that when culverts and bridges are replaced, the new structures should be
larger and have greater capacity. Whatever the cause, flash flooding and the sewer capacity is
more challenged than in the past, and this makes flash flooding more serious even though it is
still a temporary condition.
Flood damage in Logan County could include damage to a few buildings located close to the
rivers and major ditches, low-lying infrastructure like bridges, culverts and berms, grain crops,
and livestock that could easily be stranded on hilltops without food or water. Residential
structural damages could include damage to homes in low-lying areas only. Commercial and
industrial structural damages could include buildings used for manufacturing, product handling,
transportation, warehousing, retail, business, and industrial, and the capital equipment
associated with those uses, again in close proximity to waterways. Agricultural structures
would include barns used for livestock, equipment storage, and commodity storage, as well as
the contents of those buildings, which constitute business assets such as production animals,
equipment, and machinery. Government, nonprofit, and educational institutions include critical
structures like fire stations, police stations, hospitals, offices, schools, and special facilities like
garages and maintenance buildings, and the capital contents of those structures. Some of these
could be flooded in the most extreme conditions, cutting off access to equipment and
resources if the situation were catastrophic.
Actual structural damage could include flooding of basements and ground level floors,
compromise of the foundations and utility systems, and destruction of the contents of those
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structures. People are at risk from floodwater because household and industrial chemicals
substances can contaminate floodwater and result in hazardous chemical exposure for
rescuers, responders, and victims. Livestock could be significantly threatened by contaminated
flood water and have no way to escape or the ability to protect themselves. This damage would
result in large amounts of debris to manage, including finish, structural, and foundation
materials and animal carcasses and waste.
Many roads can flood for short periods of time in Logan County, potentially closing businesses
and institutions and crippling commerce for a short period of time. This period of business
shutdown generally is confined to the floodplain areas and lasts for only a day once the rain
stops. Roads drain quickly and businesses can re-open in short order.
Within municipalities, some areas exist where storm sewers are of insufficient size and capacity
to handle rapid and heavy downfall. Most villages in Logan County have at least some area
where streets flood because the water cannot get away. Few of the villages defined any actual
damage, the consequences were more disruption than destructive. These flood-prone areas
are not highly populated with residential or commercial structures but significant
inconvenience can result when businesses close, access is cut off, and drainage systems are
overwhelmed.
Countywide flooding in Logan County would happen only under catastrophic circumstances.
Because the county sits high on the watersheds, the rainfall would have to come in copious
amounts to flood the entire county, and flooding around Logan County would have to be of
unmeasurable degree.
Flooding could occur along the Great Upper Miami River as it flows through Quincy and
DeGraff, and in the Indian Lake neighborhoods. Most of this property is rural farmland and
residential areas outside municipalities. The Greater Upper Miami Watershed includes the
villages of Belle Center, Bellefontaine, DeGraff, Huntsville, Quincy, Lakeview, and Russells Point.
The Mad River sub-watershed includes the southeast communities of Zanesfield and Valley Hi,
as well as West Liberty, and is part of the Great Miami River Watershed. The Scioto River
watershed in the northeast and eastern part of the county includes Rushsylvania as part of the
Mill Creek basin and West Mansfield in the Bokes Creek basin.
Table 2-55: 100-Year Flood Scenario Vulnerability Analysis
Building Type
Residential
Non-Residential
Critical Facilities
Totals

Number of Buildings
1,411
510
56
1,977
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2.4.5 Severe Thunderstorm Damage Profile
Thunderstorms are a frequent occurrence in Logan County. During summers when heat builds
up in the afternoon, a muggy and hot day can easily end with thunderstorms that include hail,
lightning and heavy rain and wind. Microbursts often add strong straight-line winds that
destroy standing crops ready for harvest. These storms can come on quickly, give little warning,
and be very destructive.
Thunderstorms that include hail are generally spotty and inconsistent. The varying
temperatures in the atmosphere needed to create hail do not often exist in western Ohio.
When hail falls, damage is most frequently done to vehicles, roofs, and siding on buildings.
Rarely is there loss of life or significant bodily injury. The winds associated with thunderstorms
can damage standing crops, and are most damaging when wheat, soybeans, and corn are ready
for harvest. Wheat is harvested in July, but soybeans and corn are not harvested until early fall.
Corn is frequently at the pollination stage in July, and any time after stalks are mature, hail and
wind can shred and tear the leaves, flatten the stalks, and destroy the ears that are in the
formative stages. This situation drops crop production to drastically low levels, causing an
extreme loss to farmers for that year’s crop.
Thunderstorms are a frequent but low risk hazard in Logan County. The combination of hail,
lightning, precipitation, and wind caused by thunderstorms can inflict damage in any area of the
county. Thunderstorms are somewhat common but are typically minor and cause more
inconvenience than actual damage. Lightning that directly strikes structures or objects is
possible but infrequent. Moderate to severe damage from hail, lightning, and thunderstorm
wind, including loss of life and property, is possible but statistics indicate the frequency is
extremely low.
When severe thunderstorms are accompanied by tornadoes, damage from the tornadoes is
likely to be more significant than that caused by the thunderstorm. Straight-line winds, the
result of downbursts and microbursts, can be as destructive as tornado and cause damages
similar to those described in the tornado EF scale.
Table 2-56: Thunderstorm Scenario Vulnerability Analysis
Building Type
Residential
Non-Residential
Critical Facilities
Totals

Number of Buildings
662
210
22
894

Exposure
$89,027,000
$28,158,000
$2,921,000
$120,106,000

2.4.6 Tornado Damage Profile
All areas of Logan County are vulnerable to tornado damage although tornadoes do not occur
frequently. The county is slightly rolling in some areas and hilly in others, providing significant
elevation that would help slow or break apart a tornado. Although tornado warnings are issued
several times each year, tornadoes do not occur frequently in the county. They are most
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common in the spring although they can develop throughout the summer and fall. Historically,
the magnitude of tornadoes in Logan County is between EF-0 and EF-3.
Mobile homes do exist throughout Logan County. In the vicinity of Indian Lake, there are
numerous campgrounds, marinas, condominiums, and cottages that serve part-time seasonal
residents and visitors. These structures are more vulnerable to wind damage because they are
less secured to the ground than buildings with foundations, have no basement or sub-terrain
level, and are lighter weight and made of less wind resistant material than traditionally
constructed homes.
The majority of residential structures in the county are constructed from wood, concrete, brick,
and stone. Many homes are older and were constructed using limestone and other masonry
materials; these homes are built on traditional foundations with basements or crawl spaces.
Some newer homes are concrete slab construction without basements or crawl spaces. These
homes are most prone to superficial damage, roof damage, and falling trees during tornadoes
and severe windstorms.
Commercial buildings are constructed of concrete, brick, concrete block, stone, and wood.
These structures are generally built on concrete slabs with structural support trusses and
pitched roof construction to facilitate snow and ice melt and runoff. Flat roof buildings, such as
shopping centers and big-box type retail stores, are susceptible to heavy snow in blizzard
conditions; there is no identifiable history of roof collapse incidents due to snow or ice.
Property damage from the rare tornado in Logan County typically includes damaged roofs,
gutters, downspouts, trees, and, on occasion, and entire building. Mobile homes are damaged
or destroyed in the most serious incidents. Outbuildings, barns, and storage buildings can be
damaged because these structures are less resistant to wind damage and are frequently built
on concrete slabs or dirt foundations.
Table 2-57: Tornado Scenario Vulnerability Analysis
Building Type
Residential
Non-Residential
Critical Facilities
Totals

Number of Buildings
331
105
11
447

Exposure
$44,514,000
$14,079,000
$1,460,000
$60,053,000

2.4.7 Wind Storm Damage Profile
Wind incidents are somewhat common across Ohio, including Logan County. The county has
experienced several high wind events in recent years although only one was extremely
damaging. These events generally damage trees, which lead to obstructed roadways and
downed power lines. Crop damage and destruction is also a concern. When high winds
damage young and maturing crops, yields can be significantly reduced, which negatively
impacts the county’s economy.
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Table 2-58: Wind Storm Scenario Vulnerability Analysis
Building Type
Residential
Non-Residential
Critical Facilities
Totals

Number of Buildings
662
210
22
894

Exposure
$89,027,000
$28,158,000
$2,921,000
$120,106,000

2.4.8 Winter Storm Damage Profile
Winter storm damages can potentially affect every home, business, or property in Logan
County. There is no area that is more or less vulnerable to snowfall. The rolling terrain allows
for drifting and blowing snow to block some sections of roadways and to cause low visibility
across others. Farms with livestock are especially vulnerable to winter storm concerns.
Regardless of weather conditions, the animals must be fed, cows must be milked, manure must
be removed from barns, and operations must continue. This requires daily ingress and egress
to these farms, bringing in food and supplies, and hauling out raw product and waste.
Power outages occur across the entire county during blizzards or snow storms that include
significant ice, wind, or heavy amounts of snow. Residential electric lines are mostly above
ground and vulnerable to wind and ice, although the power companies have improved the
distribution systems since the 2012 windstorm. Few residential properties, aside from new
construction, have underground electric lines. Major supply lines are above ground as they
enter Logan County from the generation plants; therefore, power to the substations is
vulnerable to wind and heavy snow and ice even if the residential lines are not. Therefore,
power outages are probable, frequent, and can be widespread.
In 2014 and 2015, Logan County, and most of Ohio, experienced an exceptionally long and cold
winter. Seasonal snowfall totals were high, and temperature averages were significantly lower
than normal. In spite of the frequent and unusual snowfall and temperatures, Logan County
did not report any property damages or loss of life as a result of the winter storm conditions.
The county experienced short-term inconvenience following each incident, including closed
schools and business, treacherous travel conditions, extreme cold, and blowing and drifting
snow but nothing that impacted the county on more than a temporary, short-term basis.
The county’s loss exposure for winter storms is relatively low. There is no identifiable history of
property loss due to snow pack, avalanche, or other winter storm related cause. Reasonably
anticipated losses from winter storms would include content loss such as food and perishables
due to power interruptions. Losses in anything but an unusual, unpredictable incident would
not include structures or infrastructure.
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Table 2-59: Winter Storm Scenario Vulnerability Analysis
Building Type
Residential
Non-Residential
Critical Facilities
Totals

Number of Buildings
66
21
2
89

Exposure
$8,903,000
$2,817,000
$293,000
$12,013,000

2.4.9 Countywide Risk Analysis
Based on the available hazard and vulnerability information, Logan County has risk for damage
from a variety of disasters. To determine the county’s overall level of risk, each hazard was
evaluated and scored based on common criteria. The criteria included frequency, response
duration, speed of onset, magnitude, and impact on businesses, people, and property. Table 260 describes the overall scale used to score each hazard. Table 2-61 provides details on scale
used to measure magnitude. The composite scores for each hazard and their respective rank
are identified in table 2-62.
Table 2-60 Assessment Scale
1
2

None
Low

Response
Duration
< ½ Day
< 1 Day

3

Medium

< 1 Week

4
5

High
Excessive

< 1 Month
> 1 Month

Score

Frequency

Speed of
Onset
> 24 Hours
12-24
Hours
6-12
Hours
< 6 Hours

Localized
Limited

Business
Impact
< 24 Hours
1 Week

Human
Impact
Minimum
Low

Property
Impact
< 10%
10-25%

Critical

2 Weeks

Medium

25-50%

Catastrophic

> 30 Days

High

> 50%

Magnitude

Frequency
Hazard events that occur regularly are a higher risk than those that occur infrequently.
• 1 = None/Once in 100 years
• 2 = Low/Once in 50 years
• 3 = Medium/Once in 25 years
• 4 = High/Once in 1-3 years
• 5 = Excessive/More than annual
Response Duration
Response duration is defined as the amount time the response to a particular hazard is
anticipated to last.
• 1 = Less than ½ day
• 2 = Less than 1 day
• 3 = Less than 1 week
• 4 = Less than 1 month
• 5 = More than 1 month
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Speed of Onset
Speed of onset addresses the amount of advance warning a community has before each hazard
occurs.
• 1 = More than 24 hours
• 2 = 12-24 hours
• 3 = 6-12 hours
• 4 = Less than 6 hours
Magnitude
Magnitude is rated using standard damage scales such as the Enhanced Fujita Scale, or through
development of a local comparative scale that is comparable in damages at like levels using the
established damage scales. Some scales from other geographic regions, such as the North-East
Snow Index Scale, were used as models to develop a comparative tool in Logan County.
Table 2-61: Magnitude Scale
Score

Tornado

Windstorm

Flood

Earthquake

1

EF-0/1

<65 mph

Minor

<5.9

2
3
4

EF-2
EF-3
EF-4/5

65-75 mph
76-85 mph
>86 mph

Moderate
Significant
Major

6.0-6.9
7.0-7.9
>8.0

Drought
D-0 Very Dry
D-1 Moderate
D-2 Severe
D-3 Extreme
D-4 Exceptional

Winter
Storm
<8” snow
8-12” snow
12-16” snow
>16” snow

Business Impact
Business impact refers to the potential economic impact a hazard event is likely to have on a
community. The definition of each score refers to the amount of time critical facilities are likely
to be shut down in the impacted community.
• 1 = Less than 24 hours
• 2 = 1 week
• 3 = At least 2 weeks
• 4 = More than 30 days
Human Impact
Human impact is defined as the number of lives potentially lost for a particular hazard.
• 1 = Minimum/Minor injuries
• 2 = Low/Some injuries
• 3 = Medium/Multiple severe injuries
• 4 = High/Multiple fatalities
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Property Impact
Property impact is defined as the number amount of property potentially lost during a given
hazard event.
• 1 = Less than 10% damaged
• 2 = 10-25% damaged
• 3 = 25-50% damaged
• 4 = More than 50% damaged
The factors identified above were assigned values as described, and rated against anecdotal
analysis based upon history and past incidents. This scoring mechanism resulted in very similar
assessment of risks and vulnerabilities for the countywide vulnerability analysis.
Each community evaluated their hazards and risks the same way, and results were developed
and confirmed for each municipality. Those results are shown in each municipality section;
those below are for the county as a whole entity.

Response
Duration

Speed of
Onset

Magnitude

Business
Impact

Human
Impact

Property
Impact

Hazard
Dam/Levee Failure
Drought/Extreme Heat
Earthquake
Flood
Severe Thunderstorm
Tornado
Windstorm
Winter Storm

Frequency

Table 2-62: Risk Analysis

1
3
1
4
5
3
4
3

3
1
3
4
3
4
4
3

1
1
4
2
4
4
4
3

1
1
1
2
2
3
3
3

1
1
1
1
1
2
2
1

2
1
2
2
1
2
2
1

1
1
2
2
2
2
2
1
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Score
10
9
14
17
18
20
21
15

Rank
7
8
6
4
3
2
1
5

