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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. The assessment includes determination of the county’s social
vulnerability and community resilience capabilities as a result of examining the hazards and
consequences in consideration of the community characteristics, the changing weather
patterns and events, and the social factors involved in disaster response and recovery. This
process allows officials and residents to better prepare for incidents when they occur. The
HIRA is addressed in four sections:

e County Profile: provides demographic information about Logan County and its
jurisdictions.

e Hazard Identification: describes the hazards that pose a threat to Logan County and
provides a brief history of significant occurrences.

e Vulnerability Assessment: examines the vulnerability of each jurisdiction, and addresses
the community’s likelihood of recovery from major events.

e Risk Analysis: evaluates and ranks the risks Logan County must address through its
mitigation efforts, including its ability to respond to catastrophic incidents, to recover
from those incidents, and the ability to engage in and manage significant mitigation
efforts.

This plan section will identify and describe specific hazards for the municipalities in the county,
describe the specific vulnerabilities in each, and address the local ability to respond to a variety
of incidents. The social, financial, and physical vulnerability of each community and the county
will be discussed. The local capacity to address core capabilities associated with response will
be examined and analyzed, and gap areas where capabilities are not sufficient for worst-case
scenarios will be addressed. Logan County’s ability to manage all seven community lifelines will
be examined and gap areas will be described, including where and how the county would
compensate for and backfill those needs. Various tools have been used to address social
vulnerability and community resilience, factors that will provide the foundation for mitigation
strategies formulated to meet the unique and individualized needs of Logan County’s small
communities. As a rural county with less population than most of Ohio’s metropolitan and small
city areas, Logan County is unlikely to receive significant outside assistance in a widespread
disaster, and therefore, the stakeholders have diligently worked to identify gaps in capabilities
and resources, potential areas of response compromise, and the special needs of various
populations within the county. This section will address non-English speaking communities,
disabled and disadvantaged persons, and transient populations that are common to the county.

To meet the requirements in 2023 for additional social vulnerability and community resilience
information, sections have been added to address those issues. The demographics now include
additional information about minority populations and their needs, as well as age-based and
disability-based data that includes both the traditional multi-generational residents of Logan
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County and the new residents who have come for jobs, rural community life, or other
considerations. Discussions have occurred to examine and analyze community capabilities to
respond in a significant disaster as well as a long-term incident, and to identify where additional
help would be found in an incident that reached past the limitations of local capabilities. As one
of Ohio’s smaller counties, Logan County officials recognize the likelihood of receiving
measurable state and federal resources in a widespread incident is unlikely; therefore, it is the
county’s burden to identify alternate and non-traditional resources to meet those potential
needs as a way to minimize long-term negative effects on residents, their families and their
property. Goals of discussion included the identification of ways to ensure every person in
Logan County has a similar opportunity to survive a disaster in a similar manner, and has the
ability to recover to the same degree as other residents. Realizing that some populations would
require more resources and services to make that happen, discussions included the
identification of those probable groups of people and discussion about how that process might
work to enable them to survive the worst of days.

Indicators of climate change have been discussed and deliberated. Situated a significant
distance from any metropolitan area in Ohio, Logan County is not over-run with urban sprawl,
massive manufacturing plants, or excessive traffic flows. Some of the very negative impacts felt
in the major metropolitan areas like Columbus, Cincinnati, and Cleveland are not apparent in
Logan County. Because in small communities, people all tend to know one another and take
their neighbor in when disaster strikes, resources are limited. Small towns of less than a
thousand residents have few resources and structures. Needs after a severe storm may be
addressed differently, in these communities because they may not have access to fully certified
shelters, commercially provided food supplies, and personnel in sufficient numbers to meet
post-disaster needs for help. Logan County residents may have to help themselves. These small
rural communities change little over the years. However, changes in storm characteristics and
other natural phenomenon are noted, and discussions included these potential effects of
climate change that may make the hazards strike harder and last longer.

This plan, through application of the information in this Hazard Identification and Risk Analysis
(HIRA) section, intends to then develop mitigation strategies that will provide potential
solutions for disaster outcomes likely in Logan County. Stakeholders worked to identify,
characterize and understand how each group of its local society will react and respond to
disasters of catastrophic or serious magnitude, and developed solutions to ensure that all
populations, all communities, and all parts of Logan County can survive and recover from a
disaster successfully and become as whole as possible after the incident

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 Village of Ridgeway participates in the Hardin County
Hazard Mitigation Plan, and thus only eleven villages are included in this plan discussion.) The
county has a strong background in manufacturing and agricultural. In some areas, there are
many vacation homes and tourist attractions, including Indian Lake.
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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 Logan, 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 46,144 according to the United States Census in 2020. The

2020 Census represents a slight increase in population since the 2010 U.S. Census.

Table 2-1: Logan County Population Statistics

Statistic Figure

Population Density 100.7 persons/sq.
mile

Female Population 50%
Male Population 50%
Median Age 41.5 years
Population under 18 22.9%
Population over 65 19.1%
White 94.3%
Black or African American 2.0%
Hispanic or Latino 2.1%
Two or More Races 2.4%
Average Household Size 2.41 persons
Median Household Income $64,196
Persons Below Poverty Level 10.1%

Within Logan County, there are 18,928 households and 23,634 housing units. The owner-
occupation rate is 75.8% and the median value of owner-occupied units is $148,600. Multi-unit
housing structures such as apartment buildings account for 14% of all housing units. There are
approximately 2,363 mobile homes across the county. The median gross rent for all types of
rental properties is $740 per month while the median cost for homes with mortgages is 51,167
per month.

Computers are present in 92.6% of the homes in Logan County, and 87.8% of the households
have a broadband internet subscription. Logan County has 8.1% veteran status among the
population, which is higher than the United States in general. Most of these are Vietnam and
Gulf War veterans. Most are males, with only 7% of them female. Only 1.3% of the residents
were foreign-born, with the majority immigrating from Asia (53%), Europe (17%) and Latin
America (20%). Statistically, 97% of the population speaks English only in their home; 2% speak
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Spanish, and the remaining 1% speaks a variety of languages. Of the population, 92.8% have a
high school education and 17.9% have a bachelor’s degree or higher.

9.7% of Logan County residents have a disability. Only 7.6% of those under age 65 are without
health insurance.

Special residential housing facilities exist across Logan County. As of 4/18/2023 according to the
Ohio Department of Health, the types of facilities and statistics for each type are as follows:

Table 2-2: Special Residential Facilities

Facility Number of Facilities = Number of Beds
Nursing Home Facilities 3 238
Residential Care Facilities 2 101
Dialysis Centers 1 18
Hospice Providers 1 --

2.1.2 Special Populations and Social Considerations
Information about special populations is available from Data USA for any community in the
country. It listed special demographic information, with key points summarized as follows:

e 99.4% of all Logan County residents are US citizens. Only 1.25% were born outside of
the United States of America.

e Most Logan County residents are white, but almost two thousand residents are either
bi-racial or Black/African American.

e The most common language spoken is English; however, the most common non-English
language is Spanish.

e Logan County is home to a high number of military veterans. The most common military
background is the Vietnam war, the Gulf Wars, and the Korean War. Per capita
numbers of veterans are higher in Logan County than the rest of the United States.

e Employment has declined recently in Logan County.

e The most common jobs are production occupations, office and administrative support
occupations, and sales and related occupations.

e Key employment sectors include manufacturing, retail trade, and health care and social
assistance.

The Mental Health, Drug and Alcohol Services Board of Logan and Champaign Counties serves
Logan County residents by planning, funding, monitoring and evaluating behavioral health
providers and services in Logan County. Through various means of collecting feedback from
clients, the MHDAS Board partners with various agencies and community leaders to provide
top-notch services, including services that are necessary in relation to a disaster situation that
affects Logan County residents. The Board’s function is exclusively to fund, assess, and procure
the right services for the residents, and to ensure that certified and qualified providers are
available and accessible.
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Council on Aging for West Central Ohio provides services for elderly residents of Logan County,
as well as several other counties. Services include a variety of healthcare-related assistance
programs to other non-medical services that will allow seniors to live in their homes with
assistance. They assist with various funding programs for elder-care, and provide support and
services to caregivers of elderly patients.

The Logan County Board of Developmental Disabilities mission is to support services that
inspire and assist people with developmental disabilities to be contributing and valued
members of their Logan County community. Providing services for individuals of all ages, their
programs include early intervention, preschool and school aged diagnostic and treatment
programs for children, as well as comparable programs for adults. They are able to assist with
needs assessments, locating resources, and finding providers to enable persons with disabilities
to live safely in Logan County.

Logan County has a small population of Amish. In the Belle Center area, a settlement of about
345 Amish have lived there since 1975. A group of 770 Amish settled in the DeGraff area in
1994. Each of these settlements has four districts. Amish populations are growing in Ohio, and
Logan County may experience this same expansion over time if populations continue to grow.
The Amish tend to be highly independent, resistant to use any of life’s amenities like electricity
or other utilities, and they stay close to their religious roots. They shun the use of vehicles,
mass media, print or broadcast media, and technology. Many Amish do have cell phones and
therefore will receive weather warnings and critical information. While this population may be
affected by disasters and incur damages, they are highly unlikely to ask for help or accept it.
They do not reject medical care, but they tend to refuse vaccination. They do pay taxes and
vote, but they oftentimes provide private schooling for their children with guidance from the
State of Ohio in curriculum development.

2.1.3 Demographic Risk Assessment Tools

HAZUS Estimator

HAZUS is a regional loss estimation model developed by FEMA and the National Institute of Building
Sciences. This system provides information on potential damages and loss caused by earthquake
and 100-year flood incidents specifically for a given county and its jurisdictions.

This tool was used to identify potential populations affected by and damages as a result of both
a 100-year flood across Logan County, and a 5.0 earthquake in Bellefontaine. It estimates the
economic value of structural damage as well as injuries and casualties for people.

The flood report is attached as Appendix B 100 Year Flood Report; the earthquake report is
attached as Appendix C Earthquake Report. Data estimates include items such as debris
amount projections, displaced residents and shelter populations, injury and casualty numbers,
critical facility function and out-of-service impacts, and response capabilities and recovery
costs.
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National Risk Index

This online tool, released in 2021, uses 2020 US Census data to project economic losses,
casualties, social vulnerability and community resilience. It can be found online at
https://hazards.fema.gov/nri and a report can be created for Logan County, Ohio. This
geospatial tool assesses risks and vulnerability for all counties across the USA. Like HAZUS, the
NRI estimates the likelihood that a given hazard may strike a specific area, and then estimates
the value of property, daily activities, or lives lost in a worst-case scenario. It also views losses
in the context of social vulnerability, taking into account factors like economic status,
disabilities, or other functional needs. The NRI then assesses the community resilience based
upon community characteristics and threat levels. The extensions then can be combined to
draw estimates and conclusions about how a specific community may fare, and what needs
may be after a disaster occurs.

Overall, it projects Logan County Risk to be very low, and annual losses to be very low as well.
It estimates the social vulnerability to be very low and the community resilience to be very high.

Hazards assessed include tornado, riverine flooding, strong wind, ice storm, earthquake, heat
wave, hurricane, lightning, cold wave, winter weather, hail, landslide, wildfire and drought;
losses are estimated in descending order for that list of hazards. The report generated by this
tool results in estimated exposure to each hazard as well as estimated financial damages to a
varied list of structural types.

The NRI Report is attached to this plan as 08 National Risk Index Report.

Resilience Analysis and Planning Tool (RAPT)

This online tool developed by FEMA indicates specific demographic characteristics for Logan
County that will contribute to its vulnerability or resilience to disasters. Among those findings
are the following:

e There are 18.07% of the population over age 65, and thus may need extra help during
and after a disaster. They may be living on fixed incomes lower than needed to
accommodate disaster-related damages. Additionally, 12.24% of the population has a
disability and may need additional help with evacuation or other movement, as well as
requiring electricity for the use of durable medical equipment.

e Other characteristics that may result in the need for additional help within severe
weather and/or disasters include low-education levels (7.46%), unemployed individuals
(4.47%), residence in mobile homes (9.37%), poverty levels (10.66%), lack of smart
devices (17.21%) and no health insurance (5.03%).

e Lessthan 1% of the population is expected to have difficulty speaking English or reading
documents published in English; therefore, most current printed materials would seem
to be effective in communicating emergency information.

e Lessthan 1% of the population is not affiliated with a church; therefore, the support
systems available to Logan County residents exceed what is expected in many other
communities. The RAPT map shows approximately 30 churches across the county.
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e Mobile home parks are located, to a large degree, around the perimeter of Indian Lake,
and to the south along SR 68 and east-west along SR 33. These are all in proximity to
transportation routes which would theoretically facilitate evacuation and allow for
assistance to move in quickly if evacuation were not effective.

e Medical facilities are centrally located in Bellefontaine. This locates assistance closest to
the concentrated population, but makes it more difficult for those in outlying areas to
obtain healthcare if travel is affected by storms, debris, or road closures. Pharmacies
and dialysis centers are located along the major population lines in villages and the city.
Nursing homes are in the Bellefontaine and West Liberty areas.

e The solid waste landfill is centrally located along a major highway, making it accessible
under most circumstances.

e Wastewater treatment plants, electrical transmission lines, and power plants are
disbursed around the county.

e Public school districts and buildings are located in all quadrants of the county.

Climate and Economic Justice Screening Tool (CEJST)

This open, online geospatial mapping tool for all communities in the United States assesses the
status of disadvantaged communities by measuring marginalized, underserved, and overburdened
conditions in relation to the ability to withstand the effects of climate change and to promote
environmental justice. This program foundation is rooted in Executive Order 14008, signed in
January 2021.

Logan County, as a whole, is not considered a community at risk, as assessed by this tool. The tracts
are generally described, and detailed information about each tract and this assessment is available
at this web address: https://screeningtool.geoplatform.gov/en/#11.89/40.66171/-83.61542 .
Findings in this plan were posted on that site in April 2023.

The rating scale is expressed mostly in percentiles on a national scope. The threshold-meeting
categories per community, and each area’s designation as disadvantaged or not disadvantaged
are described below.

Bellefontaine is broken into three parts, a west side, east side, and central city zone for the
purposes of this planning tool. Only the west side of Bellefontaine, generally west of SR 68 and
south of SR 33 and continuing south to TR 100 is considered disadvantaged. The factors that
cause this rating include general low-income households plus a high level of heart disease and
low life expectancy statistics.

Lakeview and Russells Point are the only other disadvantaged areas in Logan County according
to this tool. That rating is again due to low-income households plus high energy costs, high
numbers of heart disease, low life-expectancy, transportation barriers, and low education

levels. Russells Point is expected to experience high agricultural losses.

Other areas of Logan County are not assessed to be “high risk”.
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Neighborhoods at Risk by Headwaters Economics

This social assessment tool is developed by Headwaters Economics Research, an independent,
nonpartisan, nonprofit research group that works to improve community development and
land management, and is commonly used to assess community challenges and strengths. Their
data is found at http://www.headwaterseconomics.org/apps/neighborhoods-at-risk .

This tool assesses specific vulnerabilities, both social and climatological. Organized by census
tract, it pinpoints areas that fall above the established normal vulnerability with regard to
specific groups of people. It assesses ecological characteristics that make the tract more
vulnerable to the effects of climate change. Logan County’s vulnerabilities were very consistent
when the various census tracts were compared.

Social factors contributing to increased vulnerability to severe storms and other disasters
included rental and mobile homes, persons with disabilities, the very young and the very old,
people living in poverty, and no vehicle as the primary risk factors. These populations are likely
to suffer from the following increased vulnerabilities:

e Rental properties are generally less well maintained and more vulnerable to storm
damage, as well as less likely to be repaired adequately after a severe storm;

e Mobile homes are more vulnerable to damage, and also less safe for people to stay in
during severe weather;

e Households without a car will need transportation to get to a shelter or shelters within a
very short distance to walk;

e The very old and the very young are less resilient to injury and illness, and deteriorate
rapidly as compared to others; they will need more medical care earlier and for a longer
period of time, and may not recover to the same extent as other populations, requiring
far more assistance for a significantly longer time.

e People with disabilities may need assistance in evacuation and may have durable
medical equipment to sustain their lives; they are more difficult may have more
difficulty moving and require additional shelter features for sustenance as well as
suffering more easily from illness and injury.

e People living in poverty usually don’t have a financial reserve or other resources that are
needed during and after disasters; they will be dependent to some extent on public
services to survive a disaster.

The primary ecological factors that affect Logan County include a deficient amount of tree
canopy to shield and protect property and people; a high amount of impervious surface that
facilitates surface flooding; and flood risk properties that are low-lying and in proximity to
major drainage pathways.

Climate Risk and Resilience Portal (ClimRR)

This portal, developed by the Center for Climate Resilience and Decision Science at Argonne
National Laboratory helps address the specific changes that will be experienced as the climate
changes. It allows local communities to simulate changes and identify the consequences, and
then overlay those with a new picture of disasters and emergencies on the home front. This
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tool projects specific outcomes, with the RCP 4.5 projection being a conservative projection and
the RCP 8.5 being a more dramatic outcome. Reports will show average annual and seasonal
temperatures, minimum and maximum temperatures, precipitation, consecutive days without
precipitation, degree days and wind speeds. This tool was used in this planning process to
identify potential scenarios at approximately 2050 in consideration of climate change.

Summary

The information from the various tools is most useful in a specific situation with defined areas
of impact, and known resources. There was significant consistency in the findings of the
various tools. Logan County can use these tools to identify gap areas, compare with
information they know in the EOC vs what the maps and tools illustrate, and then identify
unknown or undiscovered areas of need. Each disaster is unique in who is impacted and what
the specific needs are, so through research and thorough assessment, the Logan County
Emergency Management Agency can attempt to learn who and where help is needed faster and
more accurately.

2.1.4 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 Logan
counties. For the purpose of mitigation planning, the village has chosen to participate in the
Hardin County Hazard Mitigation Plan.

Demographics that paint a general picture of each village are listed below, by village. Statistics
were taken from a wide variety of online sites, including the US Census Quick Facts, City-County
Data USA, and others. In some cases, not all demographics were available online. Jurisdictions
and municipalities were asked to review and revise their demographics as needed.
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Map 2-1: Logan County Map
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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 Figure
Population, 2020 Estimate 862
White 98%
Other 2%
Households 320
Median Income $67,083

4.44%

Persons below Poverty Level

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
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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 Figure
Population, 2020 Estimate 14.118
White 90.3%
Black or African American 4.2%
Hispanic or Latino 2.9%
Households 5,867
Median Income $54,375
Persons in Poverty 12.2%

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 Figure
Population, 2020 Estimate 1,276
White 92.9%
Black or African American 1.2%
Households 476
Median Income $52,084
Persons below Poverty Level 12.6%

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 Figure
Population, 2020 Estimate 471
White 87.7%
Asian 6.4%
Biracial 4.2%
Households 159
Median Income $71,250
Persons below Poverty Level 8.57%

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 Figure
Population, 2020 Estimate 1,114
White 97.7%
Black or African American 0.2%
Other 2.1%
Households 499
Median Income $44,236
Persons below Poverty Level 9.8%

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 Figure
Population, 2020 Estimate 704
White 96.6%
Black or African American 0.3%
Hispanic or Latino 1.9%
Households 240
Median Income $46,900
Persons below Poverty Level 6.7%

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.
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Table 2-9: Rushsylvania Demographics

Statistics Figure
Population, 2020 Estimate 452
White 94.9%
Hispanic or Latino 1.1%
Households 194
Median Income $60,938
Persons below Poverty Level 10.5%

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 Figure
Population, 2020 Estimate 1,407
White 97.3%
Black or African American 0.6%
Households 728
Median Income $33,092
Persons below Poverty Level 36.4%

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 Figure
Population, 2020 Estimate 218
White 95.8%
Black or African American 1.4%
Hispanic or Latino 3.3%
Households 87
Median Income $43,662
Persons below Poverty Level 12.2%

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.
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Table 2-12: West Liberty Demographics

Statistic Figure
Population, 2020 Estimate 1,799
White 94.1%
Black or African American 0.7%
Hispanic or Latino 2.0%
Households 798
Median Income $54,167
Persons below Poverty Level 8.3%

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 Figure
Population, 2020 Estimate 740
White 96.6%
Black or African American 0.9%
Households 296
Median Income $68,750
Persons below Poverty Level 7.11%

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 Figure
Population, 2020 Estimate 314
White 95.9%
Black or African American 2.0%
Households 95
Median Income $69,375
Persons below Poverty Level 16.2%

2.1.5 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.

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

Developed by Resource Solutions Associates, Norwalk, Ohio



2023 Logan County Hazard Mitigation Plan 2-15

take action on their behalf. Townships and their population, according to 2020 estimates from
the Ohio Department of Development, are listed in table 2-12.

Table 2-15: Township Population Statistics

Township Population
Bloomfield 417
Bokes Creek 1,374
Harrison 2,061
Jefferson 3,028
Lake 12,774
Liberty 3,891
McArthur 1,920
Miami 2,110
Monroe 1,800
Perry 986
Pleasant 1,144
Richland 2,645
Rushcreek 2,153
Stokes 4,550
Union 755
Washington 3,351
Zane 1,191
TOTAL 46,150

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 needsin 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.

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
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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.

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
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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.

2.1.6 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 Parochial Schools
Benjamin Logan Local School District Calvary Christian School
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

There are no colleges, universities, or trade schools in Logan County. Ohio Hi-Point Career
Center is the only career technical center. Hi-Point receives high school vocational students
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from 14 school districts in Logan, Logan, Union, Auglaize and Champaign Counties, and provides
adult education to an array of adults as well.

Healthcare

Mary Rutan Hospital is the only hospital in Logan County. This 116-bed independent full-service
medical surgical 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. Most recent additions to services include opening an orthopedic and sports
medicine center, and a women’s and children’s health center in late 2022. They have also
added a wound care center with a hyperbaric oxygen chamber, updated imaging equipment,
continued to develop a relatively new Level Il Cath Lab and Heart and Vascular Clinic opened in
2021, and continued their dedication to assistance programs to help chronically and acutely ill
patients.

2.1.7 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 | U.S. Highways State Highways
None 33 47 366
68 117 368
235 508
245 533
273 540
274 559
287 706
292 708
347 720
365

Airports

There is one public airport in Logan County, the Bellefontaine Regional Airport. It is three
nautical miles west of the city, and sits on 300 acres. It is owned by the City of Bellefontaine,
and is open to the public. They provide fuel and minor aircraft repair service. There are two
runways at this airport.
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Hillview Airport is located on County Road 153 in East Liberty. Use of the facility is strictly
private. S & S Field Airport is located in Quincy and it is strictly private as well.

Mary Rutan Hospital has a licensed heliport for hospital use to receive and send patients by air
medical service transport. The Transportation Research Center of Ohio has an airport in East
Liberty that is used for private purposes; it is owned by Honda of American Manufacturing, Inc.

Railroads

CSXT and Genesee Wyoming operate sections of rail in Logan County. CSXT operates a line that
runs from west of Quincy to the northeast, through Bellefontaine and into Ridgeway on the
Logan-Hardin County line. Wyoming Genesee operates a line that runs up from the south in
West Liberty into Bellefontaine. Several other railroad providers operate a line that runs from
the southeast corner of the county, through Valley Hi and into Bellefontaine. A short line runs
from Bellefontaine into Huntsville.

There are 125 railroad crossings in Logan County. Twenty-nine are overpasses, three are
underpasses, and the remaining 93 are at grade. They are owned by CSXT and Indiana & Ohio
Railway Company for the most part, with Consolidated Rail Corp. and an unidentified owner of
a few crossings.

Public Transportation and Transportation Services

Logan County has three public transportation systems. RTC Transportation provides wheelchair
accessible vehicles within Logan County and within a 100-mile radius. Their general service
hours are typical business hours during the week. Fees may be subsidized for eligible riders.
L&L Transit provides non-wheelchair accessible transportation to Logan County and beyond
during the workweek. Lyft provides transportation on-demand through a smart phone app,
with a phone number for those without smart phones. The Area Agency on Aging and RTC
Transportation provide services specifically for residents over 60 years of age.

Specialized transportation is provided by the Logan County Board of Developmental Disabilities,
RTC Transportation, and Community Health and Wellness Partners of Logan County. Robinaugh
EMS provides non-emergency transport for the county, and has wheelchair accessible vehicles
as well as fully-stocked emergency ambulances for medical transfers on a 24/7/365 availability.
Logan County Veterans Services provides transportation for county veterans. RTC
Transportation, Clymer Medical Transport, and Logan County Job and Family Services work with
families on assistance programs and Medicaid for transportation needs.

The 2021-2026 Regional Mobility Plan identifies zero-car households in Logan County. These
are concentrated in the west central and middle northern regions of the county, with some in
Bellefontaine. It also identifies low-income areas, older adult population and the general
location of people with disabilities. It does not identify areas with low English proficiency. This
study identifies transportation challenges (relevant to disaster management) to include a lack
of enough school bus drivers, a lack of transportation drivers in general, lack of weekend access
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to transportation services, and insufficient transportation of elderly and children. The study
reinforces other findings of many households without adequate vehicles.

The LUC Regional Planning Commission also has a transportation plan for Logan County. This
plan deals with transportation safety, network connectivity, multimodal access, economic
vitality and stewardship relative to the transportation systems. Findings regarding vehicle
access, poverty, and transportation needs are very consistent with the previously cited plan. It
also addressed where workers live versus where they work, and found that workers are more
likely now to live outside Logan County and maintain a job inside Logan County than in the past.
Statistics illustrate a 4.7% decrease in the number of local employees who live inside Logan
County in 2020, compared to 2010. This plan cites several initiatives and efforts to increase the
use of non-motorized vehicles and walking paths to reduce fuel consumption, decrease noise
levels, improve air quality, and improve transportation options.

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 Natural Gas Service
Dayton Power and Light All American Energy
Logan County Electric Cooperative Columbia Gas of Ohio
Lakeview Water & Light Madison Energy Cooperative Association
Vectren Energy Delivery of Ohio

The remaining properties in the county are heated by other sources, including:

e Bottled, tank, or LP gas 20.4%
e Coal, coke or wood 7.4%
e Fuel oil, kerosene 2.1%
e Solar energy or other fuel 1.9%
e No fuel used 0.4%

2.1.8 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.

Developed by Resource Solutions Associates, Norwalk, Ohio



2023 Logan County Hazard Mitigation Plan 2-21

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. The coldest 12-month average occurred in February 1917
through January 1918 with an average temperature of 44.8 degrees Fahrenheit; the warmest
annual period on record is June 2011 through May 2012 with an average temperature of 54.2
degrees Fahrenheit. Average annual precipitation is 42.52 inches. May is 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. The wettest month on record is December 1990 that was 6
inches higher than the average; the dries is May 1934 when precipitation was 5 inches below
normal. The wettest 12-month average occurred from February 2011 through January 2012
with 60.6 inches of precipitation; the lowest annual precipitation occurred from December
1900 through November 1901 with 22.3 inches of precipitation, according to USA Facts.
(https://usafacts.org/issues/climate/state/ohio/county/logan-county/)

Not unlike many other nearby counties, Logan County residents feel the weather events are
changing dramatically. They cite stronger storms, heavier precipitation in a shorter time frame,
and more abrupt and frequent changes in conditions. Participants said that the wind is
increasingly strong and more frequent. They feel that some small areas receive intense
precipitation while the broader county probably receives a more normal amount of
precipitation in some storms. They did not indicate temperature extremes to any increasing
degree, but did say that the warm spells seem to last longer and be more consistent from day
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to day. Recent winters have been relatively mild with the most recent one being extremely
uneventful.

According to the ClimRR tool, this isn’t out of line. ClimRR anticipates a 3.14 — 3.24 degree
increase in average temperature by the middle of the century, and 5.29 to 6.22 degree increase
by the end of the century. Precipitation is anticipated to increase 3.81 to 8.54 inches per year
by mid and end of century, and days without precipitation will decrease by 2.67 to 7.33 days,
compared to the current 29-day average stretch. Wind predictions, however, are negligible in
changes expected, ranging from an increase of 0.01 mph to 0.2 mph.

2.1.9 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 sub-
divided 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
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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
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 Logan 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
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2.1.10 Land Use

Agriculture is the predominant land use in Logan County. Cultivated crops and pastures

account for 72.48% of all land use in Logan County according to the Ohio County Profile for
Logan County.

Table 2-19: Logan County Land Use

Use Percentage
Cultivated Crops 64.00%
Forest 15.20%
Pasture/Hay 8.48%
Developed, Lower Intensity 7.66%
Open Water 2.01%
Shrub/Scrub and Grasslands 0.39%
Developed, Higher Intensity 0.93%
Wetlands 1.15%
Barren (strip mines, gravel pits, etc.) 0.17%

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 Ohio Annual Bulletin (November 2021) published by USDA, National
Agricultural Statistics Service, Logan County is part of the West Central Ohio reporting region.
The statistics published in this report are 2017 statistics. There are 1,009 farms, comprised of
211,281 acres, and the average size farm is 209 acres. Specific uses include 183,851 acres in
crops. Pastures make up 8,956 acres and woodlands occupy 14,269 acres.

Table 2-20: Logan County Agriculture

Product # of Farms Head/Acres in Production
Beef Cattle 160 2019
Dairy Cattle 45 3,300
Cattle and Calves 260 12,067
Hogs and Pigs 28 16,913
Sheep 47 2,628
Goats Undesignated 1,197
Chickens (Layers) 104 Not listed
Chickens (broilers) 16 1,130
Corn (grain) 324 66,626 acres
Corn (silage) 28 1,545 acres
Wheat 75 4,593 acres
Oats 30 617 acres
Barley 2 Unknown
Sorghum for silage 2 Unknown
Soybeans 338 88,676 acres
Forage (hay) 302 10,808 acres
Vegetables 13 138 acres
Potatoes 2 Unknown
Orchards 9 17 acres

Farm practices include 35% of farms using no-till, 12% reduced till, 12% intensive till, and 9%
use cover crops. lrrigation covers only 112 acres. Seventy-seven percent of all farms have
internet access. Ninety-seven percent of the farms are family farms. Nineteen hire labor to
help on their farm, and only seven of them sell directly to consumers. Male farmers outnumber
females two to one. Sixty-one percent of the farmers are between the ages of 35 and 64; 29%
are over 65 years old.

The Logan County Land Trust serves to preserve farmland, scenic open spaces and natural areas
in an effort to maintain the rural character of the county and to sustain agriculture as a way of
life in Logan County. Programs through the Ohio Department of Agriculture and the United
States Department of Agriculture and the Natural Resource Conservation Service are utilized to
accomplish this. Farmland Preservation programs are utilized, including the Agricultural
Conservation Easement Program and the Clean Ohio Local Agriculture Easement Purchase
Program.
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Housing issues are reported and resolved through the Logan County Fair Housing System.

Logan County Soil and Water Conservation District, LUC Regional Planning Commission, and the
Logan County Commissioners lead the development of a Comprehensive Plan for Logan County.
Participants in the comprehensive plan include

2.1.11 Regulation

Regulation in Logan County is reasonable and practical. 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 enforced. 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. Multi-
family 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
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.

New floodplain maps have been adopted and await release after a long conflict over revisions
in Logan County. The most current federally approved flood maps were just recently approved,
but the previous ones in use until just recently were created in 1974. New maps will allow for
easier economic development goals to be achieved. Recently approved flood map should
enable lending institutions to make significant loans for start-up or expanding businesses who
need capital or for significant residential development.

Even though new floodplains have been determined and adopted, and Logan County is GIS
mapped, 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.

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. Those 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
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in the jurisdiction, and part of Honda of America sits in the far southeast corner adjacent to
Union County.

Commercial and residential building codes are enforced across Logan County. Commercial
codes follow the Ohio Building Codes, and residential codes were developed in the 1980’s but
were updated in 2018. Historical preservation issues are referred to the Ohio Preservation
Society.

The Logan County Building Authority is responsible for plan review and residential inspections
with the county’s areas of jurisdiction. Floodplain review is completed through the Soil and
Water Conservation District. Commercial inspections are provided by Miami County. Fire
codes, occupancy permits, and zoning regulations apply as each 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 Building Authority cites the use of the following commercial building codes: 2017
Ohio Building Code, Ohio Mechanical Code, Ohio Plumbing Code, and 2017 Ohio Fire Code,
2017 National Electric Code, NFPA chapter 72 (Fire Alarm) 13 (Fire Suppression), the
International Fuel Gas Code, International Energy Conservation Code, and Accessibility and
Usable Buildings Facilities and OBC 2009 ICC A117.1.

Logan County Building Authority lists the use of the following residential codes: 2019
Residential Code of Ohio, 2018 International Energy Conservation Code, 2017 Ohio Plumbing
Code, 2017 National Electric Code consistent with NFPA 70.

Logan County enforces State of Ohio residential building standards in communities that have
chosen to be governed by the county building authority. Those communities include all
unincorporated areas of the county, the City of Bellefontaine and the Villages of DeGraff,
Lakeview, Huntsville, and Russells Point. Other municipalities (Belle Center, Qunicy,
Rushsylvania, Valley Hi, West Liberty, West Mansfield, and Zanesfield) do not regulate
residential construction. Commercial codes are enforced in all unincorporated areas of the
county and Bellefontaine, DeGraff, Huntsville, Lakeview, Russells Point, Valley Hi, West Liberty
and West Mansfield. Again, Belle Center, Qunicy, Rushsylvania, and Zanesfield do not
participate in this program of code compliance and enforcement.

Specialty (electrical, HVAC, hydronics, refrigeration, gas line only, fire detection and protection)
contractors must be registered with Logan County. Commercial contractors must have a valid
State of Ohio Contractor’s License, they must carry specific liability insurance as well as Workers
Compensation, and must provide Certificates of Insurance to the county when registered. All
employees must carry identification. Sub-contractors must register separately.
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Logan County Building Authority provides guidelines and contacts for persons to consider when
buying property with an intent to build. This includes property vulnerability issues associated
with soil types, water and sewage disposal service, zoning, land development planning, and
flood hazard areas. Any time a permit of any kind is requested for a structure for construction
or remodeling/modifications, the floodplain administrator must complete a floodplain
determination form that verifies the property’s floodplain status.

Stakeholders cited overall excellent compliance with Logan County’s residential codes that are
uniformly enforced through the county’s building inspection department. The permit process
was said to be consistent and effective.

The Logan County Engineer’s Office is responsible for ditch maintenance for 38 miles of
petitioned ditches. With Logan County’s place at the top of the watershed, ditch issues are
minor in Logan County; therefore, landowners are often opposed to the ditch petition process
and fail to agree in majority to placing the ditch on county maintenance due to the resulting
assessments. There are similar opinions regarding conservancy groups and watershed
associations.

At the time of this research, projects to include, service and maintain county ditches included
the east branch of Fry Ditch, Hoover Ditch, Leach Ditch, Mouser Ditch, and Rowland Ditch initial
assessment and schedules. These ditches would increase the number of ditches on county
maintenance programs.

Logan County is not part of the Greater Miami River Conservancy group. This membership and
benefits were taken to a county vote several years ago, and the issue did not pass. Since that
date, there has been no change in public sentiment that would cause the option to be raised
again in the near future.

Comprehensive land use planning and development regulation is being used as a growth tool in
Logan County to manage and decrease future damages and claims. The long-standing flood
map issue with FIRM has been resolved and new flood maps are soon to be released,;
regulations need to continue to focus on preventing damages and facilitating development of
homes and additional businesses.

The following table shows regulation and zoning coverage in Logan County, as well as NFIP
participation and budget practices for mitigation projects.
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Table 2-21: Regulation and Code Status
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Belle Center Yes

DeGraff Yes Yes Yes Yes Yes Yes Yes Yes Yes

Lakeview Yes Yes Yes Yes Yes Yes Yes Yes Yes

Rushsylvania Yes Yes Yes Yes Yes No No No No

Valley Hi Yes Yes Yes No No No No
West Yes Yes Yes Yes Yes Yes Yes No No
Mansfield

Bloomfield Yes Yes Yes

Township

Harrison Yes Yes Yes
Township

Lake Yes Yes Yes
Township

McArthur No No Yes
Township

Monroe Yes Yes Yes

Township

Perry Yes Yes Yes
Township

Richland Yes Yes Yes
Township
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Stokes Yes Yes Yes Yes Part
Township
Union Yes Yes Yes Yes Yes
Township
Washington Yes Yes Yes Yes Yes
Township
Zane Yes Yes Yes Yes Yes
Township

2.1.12 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.

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
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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 2022 data, is listed in table 2-22.

Table 2-22: Average Employment by Sector

Employment Sector Average Employment
Manufacturing 5,266
Trade, Transportation, and Utilities 4.449
Professional and Business Services 1,869
Local Government 2,047
Education and Health Services 1,843
Leisure and Hospitality 1,786
Construction 592
Other Services 480
Financial Services 504
Natural Resources and Mining 153
Federal Government 121
Information 70
State Government 76

According to the Logan County Chamber of Commerce, the major employers in Logan County
are:

Table 2-23: Logan County Major Employers

Employer Jurisdiction Employees
Honda of America Mfg. — ELP East Liberty 2,750
Honda Transmission Mfg. Russells Point 1,144
Logan County Bellefontaine 596
Mary Rutan Hospital Bellefontaine 571
Midwest Express East Liberty 1,278
ACG Glass Co. North America Bellefontaine 660
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Bellefontaine City Schools Bellefontaine 342

Nash/Finch Company/General Merchandise Services Bellefontaine 244

Indian Lake School District Lewistown 211

Green Hills Community West Liberty

Ohio Hi-Point Career Center Bellefontaine 124

Belletech Corporation Bellefontaine 136

Valeo East Liberty

Riverside Local Schools DeGraff 97

Reliant Mechanical East Liberty

Community Health & Wellness Partners Bellefontaine 80

Midstates Packaging Lakeview 67

Majestic Plastics Bellefontaine 54

In general, Logan County’s unemployment figures have trended higher starting in 2020. The
highest rate is in 2020 at 8.3%, probably associated with the pandemic and business shutdown
or pauses. A similar high unemployment rate of 9.8% occurred in 2011. Since then, in general,
the rate has steadily improved, and fell to 3.7% in 2018. The pandemic caused the rates to rise
in 2019 and 2020. Later detailed data is not yet available, with the exception of overall rates
available from the FRED online resource.

Table 2-24: Employment Statistics
2016 2017 2018 2019 2020 2021 2022

Unemployed 1,000 1,000 900 800 1,900 n/a n/a

2.1.13 Future Development Considerations

The Logan County Chamber of Commerce and the whole county community worked
together in 2019 and 2020 to develop the new Logan County Economic Strategy for
adoption in 2021. Through a series of public meetings and a great amount of input, they
developed a four-point program intended to direct the growth of Logan County.
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The top priorities included creating additional affordable housing, improving broadband
access and availability to rural areas, workforce development and retention, and
infrastructure improvements. They discussed ensuring that development initiatives were
implemented across the county and not only in the City of Bellefontaine. It needs to include
the development of additional hotels, incorporation of townships in the Indian Lake area to
make them eligible for additional financial resources, addition of community amenities to
attract more people to Logan County, Improvement of natural gas access and water and
sewer services,

The City of Bellefontaine adopted a strategic planning document in 2017. The goals in that
document included the following:

e Preserve the integrity of the existing housing stock and neighborhoods

e Encourage development of new market rate housing options

e Update the city’s overall capital improvement plan

e In conjunction with a capital improvement plan, determine the feasibility of
expanding utilities to economic development areas

¢ Improve and maintain safety of roadway network, reducing the number of crashes
in the area and striving to fall within the nation’s average range of crash data

e Evaluate and improve the highway network to promote safe, reliable, and efficient
travel for all road users

e Improve and expand the public transportation network and non-motorized
transportation options to allow easy mobility to all residents and visitors

e Improve economic growth in the region by providing transportation options to
allow easy mobility to all resident and visitors

e Downtown: Repair minor problems promptly to enhance design character and lead
by examples. Explore the idea of updating city entry signage and wayfinding signs

e Commercial Corridors: Encourage and provide for continued education for
members of the Design Review Board.

e Commercial Corridors: Explore the idea of forming zoning overlays for high traffic
commercial corridors.

e Neighborhoods: Maintain code enforcement efforts and encourage Planned Unit
Development for new residential developments

e Neighborhoods: Produce a document that maps and summarizes recreation
opportunities in the county and the city.

The Soil and Water Conservation District support the Logan County Land Trust efforts to
preserve farmland. This includes Ohio programs like the Clean Ohio Local Agricultural
Easement Purchase Program that allows landowners to place an easement on their property
that requires it remain in agricultural use; this is applied after a payment of no more than
$2,000 per acre and is effective for current and successive owners. The Ohio Agriculture
Easement Donation Program allow for owners to donate easement rights on viable farmland to
the Ohio Department of Agriculture. ODA assures that the land will remain in agricultural use
forever. There are no fees associated with this, but it is valid into perpetuity. The Ohio
Agricultural Security Area Program provides protection from non-agricultural development, a
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critical mass of land to help keep farming viable, and possible tax benefits for investing in new
real-agricultural property. With program can be used by one or more farmers with at least 500
acres of contiguous farmland.

Perry and Zane Townships developed a strategic plan in 2011 that is still in place. Mitigation
related goals included improvement of overall drainage in the townships by working with Logan
County Soil and Water Conservation District to develop a drainage plan and to educate
landowners about improving drainage on their land. They also intend to require drainage
review for new construction. They want to encourage well-managed growth that preserves
their rural character in the townships, and preserve farmland, open spaces, waterways and
natural assets. They intend to update zoning legislation and enforcement

The Logan County Public Health Community Health Assessment designated the area as in need
of additional health services, and cited promotion of healthy living practices as a goal.
Conclusions posed in this document include the following for the coming five years:

e Mental health issues are concerning, and Logan County must consider and plan for
increased needs in coming years, although needs seem to be met currently.

e Substance abuse continues to be problematic, and Logan County must play to continue
to meet these needs in the context of potential increasing substance abuse issues
coming out of the pandemic.

e Health living challenges include obesity and associated illnesses like diabetes, heart
disease, high blood pressure, and stroke. Yet undetermined outcomes from the
pandemic may be added to this, including long-term effects of the disease.

e Safe and health families have access to a safe environment. Resources must continue to
be provided to prevent and treat abuse, neglect, and other forms of unsafe domestic
environments.

e Housing and homelessness are not currently at high levels, but evictions and other
negative factors may increase after the pandemic.

e Resources and awareness must be consciously maintained; online access is not
reasonable for people without broadband services.

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. While they decided to continue to include any
hazardous materials and pipeline threats in only the hazardous response plan, stakeholders felt
that land subsidence issues were increasing and need to be included, as did invasive species of
animals, insects, vegetation, and others. The natural hazards, including the new ones, identified
as relevant to Logan County are the following:

e Dam/levee failure

e Drought and extreme heat
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e Earthquake

e Flood

e |nvasive Species

e Land Subsidence

e Severe thunderstorm
e Tornado

e Windstorm

e 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 Justification
Coastal Erosion The county has no open coastline.
Hurricane Becomes severe thunderstorm this
far north when leftover
precipitation strikes Logan County
Not identified as a concern

Mud/landslide

Tsunami Geographically impossible
Volcano Geographically impossible
Wildfire 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.

Table 2-26: Federal Disaster Declaration History
DR/EM Number Incident Date Incident Type(s)

DR-90-OH January 23, 1959 Flooding, Severe Storm, Tornado
EM-3055-OH January 26, 1978 Winter Storm

DR-951-OH August 4, 1992 Flood, Severe Storm, Tornado
DR-1065-0OH August 25, 1995 Flood, Severe Storm
DR-1478-OH July 15, 2003 Flood, Severe Storm
DR-1519-OH June 3, 2004 Flood, Severe Storm
EM-3198-OH January 11, 2005 Winter Storm

DR-1580-OH February 15, 2005 Flood, Winter Storm
EM-3250-OH September 14,2005  Hurricane Katrina Evacuation
DR-4077-OH August 20, 2012 Severe Storm, Wind
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EM 3457 March 13, 2020 COVID-19
EM 4507 April 30, 2020 COVID-19

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 or around a body of water for purposes
of containment. 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. Some dams have a spillway that can let water out on a
controlled basis, and others do not have this option. A spillway is generally controlled by a gate
and can be opened to different degrees to allow water to escape from the reservoir. A low
head dam holds water back, generally for recreational purposes, but water can flow over the
top of the barrier without any action being taken in cases of extreme runoff. Low head dams in
Logan County would generally be located on an openly flowing waterway.

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. According to the
National Levee Database by the United States Army Corps of Engineers, Logan County has no
levee systems, and therefore zero miles of levees. (https://levees.sec.usace.army.mil/#/)

A failure of any these structures is defined as the uncontrolled release of the water held back
by the dam in a lake or reservoir, or the levee system. 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 or levee failure, including:
e Sub-standard construction
e Geological instability
e Spillway design error
e Poor maintenance and age-deterioration
e Internal erosion
e Extreme inflow
e Earthquake
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There are two resources commonly used for dam evaluation. The National Inventory of Dams is
a federal resource that identifies high risk dams and those with high hazard potential. In the
most recent planning standards, this resource is the primary resource for dam information.
According to the national inventory tool, Logan County has 12 classified dams. All are state-
regulated except for Appleseed Lake #2 Dam.

Table 2-27 National Inventory of Dams Information

Name of Dam Hazard Emergency Owner
Potential Action Plan
Briarwood Sportsman’s Club No. 11 Dam High No CMR Land, LLC
Pine Lake Dam High No CMR Land, LLC
Indian Lake Dam High No ODNR, Parks &
Watercraft
Appleseed Ridge Lake No. 1 Dam Significant No City of Bellefontaine
Holland Lake Dam Significant No Multiple Owners
Blacklidge Lake Dam Significant No Ralph & Michelle
Welton
Taylor Lake Dam Significant No Dick A Goldsmith
West Mansfield WWT Lagoon Significant No Village of W. Mansfield
Appleseed Ridge Lake No. 2 Dam Low Not Req. Girl Scout Council
Green Lake Dam Low Yes Kent Green
Camp Wesley Lake Dam Low No United Methodist
Camps
Bell Lake Dam Low No McArthur Township

Briarwood Sportsman’s Club No. 11 Dam, Pine Lake Dam, and Indian Lake Dam are described in
the following additional information.

The Ohio Department of Natural Resources (ODNR) is also responsible for determining the
hazard potential for dams through their Dam Safety Program. ODNR classifies dams based on
the following scale:

Classification Description

Class | High Hazard Dams; Probable loss of life, serious hazard to health,
structural damage to high value property (i.e., homes, industries,
major public utilities)

Class I 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

Class IlI Low Hazard Dams; Damage to low value non-residential structures,
local roads, agricultural crops, and livestock
Class IV Losses restricted mainly to the dam
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There are, according to ODNR, 45 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 2-28: Logan County Dams per ODNR

Name Classification Owner
Indian Lake Dam I ODNR
Pine Lake Dam | Private
Briarwood Sportsman’s Club Dam No. 11 I Private
Holland Lake Dam 1] Private
West Mansfield WWT Lagoon Il Village of West Mansfield
Appleseed Ridge Lake Dam No. 1 1 City of Bellefontaine
Taylor Lake Dam ] Private
Blacklidge Lake Dam Il Private
Camp Wesley Lake Dam Il Private
Bell Lake Dam Il McArthur Township
Green Lake Dam ] Other
Quincy Low head Dam Other
Smithers Pond Dam Other Private
Fansier Pond Dam Other Private
Coons Realty Lake Dam Other Private
Yeasel Lake Dam Other Private
Graham Pond Dam Other Private
Prull Pond Dam Other Private
Unnamed State Pond Dam Other State of Ohio
Traul Pond Dam Other Private
Lawell Pond Dam Other Private
Andrew Pond Dam Other Private
East Liberty Lake Dam Other Private
Appleseed Ridge Lake Dam No. 2 Other Private
Hemleben Lake Dam Other Private
Briarwood Sportsman’s Club Dam No. 10 Other Private
Godwin Pond Dam Other Private
Kennan Lake Dam Other Private
Barnett Farm Lake Dam Other Private
Adams Lake Dam Other Private
Fred Carter Lake Dam Other City of Bellefontaine
Lamb Lake Dam Other Private
Elliott Lake Dam Other Private
Elliott Lake No. 1 Dam Other Private
Camp Co-Tu-Bic Lake Dam Other Private
Roberts Lake Dam Other Private
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Name Classification Owner
Concepcion Lake Dam Other Private
Rostofer Lake Dam Other Private
Al-Ken Lake Dam Other Private
Behtel Lake Dam Other Private
Napair Lake Dam Other Private
Cherokee Hills Golf Club Lake Dam Other Private
Lynn Lake Dam Other Private
Logan Fish & Game Club Lake Dam Other Private
Unknown Pond Other Private

Only one dam is classified as a low head dam, and is called the Quincy Low Head Dam. This
dam is located in Miami Township along the Great Miami River, upstream from the State Route
235 bridge in Quincy.

One of three Class | dams is at Indian Lake and it controls the water levels in the man-made lake
by releasing lake water on the southeast, lower elevation end of the lake into the Great Miami
River. Itis located at the far southeast end of Indian Lake along State Route 366 as it crosses
the Great Miami River. There are no homes in the immediate area, but Township Road 94 is a
qguarter mile to the southeast Recently in 2021, 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 action plan for the Indian Lake Dam.

The Class | Pine Lake Dam was a high hazard recreational dam considered in “poor” condition
when inspected November 25, 2019. There was no Emergency Action Plan identified at that
time. “Poor” means that a safety deficiency was recognized for normal operating conditions. It
may indicate that physical safety issues exist, and suggests that investigations and studies are
needed. (https://data.montgomeryadvertiser.com/dam/ohio/logan-county/pine-lake-
dam/oh01944/) This dam is regulated by the Ohio Department of Natural Resources, and its
nearest municipality is Zanesfield, three miles away. This dam is on a tributary to the Mad
River.

Briarwood Sportsman’s Club No. 11 Dam was also inspected on November 25, 2019. It too is
considered a “high hazard dam” and was rated in “poor” condition. The same parameters
defining “poor” are relevant for this dam as above. This data was updated by ODNR on April 8,
2021. There is no EAP on record.

According to the Ohio Dam Safety Inspection list at Data Central-Dam Safety Inspection
(https://data.visaliatimesdelta.com/dam/ohio/logan-county-oh/39091/), there are two other
dams in poor condition in Logan County. This resource lists the Indian Lake Dam and Holland
Lake Dam as “poor” condition; however, the Indian Lake Dam was rebuilt in 2021 and local
stakeholders dispute that finding. Logan County stakeholders feel that the Indian Lake Dam is
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currently safe and up to date, without any physical weaknesses or problem areas. Holland Lake
Dam is a Class I, significant risk dam. Indian Lake Dam is the only dam with an EAP on record.

Map 2-3: Logan County Dam Locations (ODNR)
vaHEAD\ MCDONALD HerinT‘};—'-.RCREEK _\ Hale Twp

Auglaize 2
CLAY

Richland Typ N ook
. (% HARDIN

RICHLAND

Rushcree k Washin

Vashing
shsyl i

R RUSHCREEK BOKES CREEK s

MCARTHUR

JACKSON " Arthur Twi@ ..0‘

Jacksqn Twp
BLOOMFIELD

Shelby i o,
ALEM - JEFFERSON nion
F Pleasant Twp VP L4 PERRY
[J PLEASANT \Jefferson Twp
/IJM‘T"\ S userty  ®
® S T Ll o
r'—** —bggrat ©\ Arnerfas
L NSRE °
{ ] wp ‘®
- UNION ’
Migi Toh ® Zane Ty
b fida
of Amernca
o S s
@ ALLEN
Al ADAMS . Allen Twp
ChampaignHarrison Twp N
June 21, 2017
N o 25 5 10 mi
® Class | Dams ®  Other Dams [ current Township } ' | —
0 4 8 16 km
L4 Class Il Dams Lakes (ODNR) 1:288,895

©  Class lll Dams E Counties

ODNR - Divison of Water Resources

Local Dam Failure History
According to records from Stanford University’s National Performance of Dams Program, there

are have been three minor dam incidents in Logan County. There is a less than 1% probability of
a future dam incident. Following are the incidents on record with Stanford University:

e March 13, 1995, Pine Lake Dam suffered inadequate spillway capacity.

e September 13, 2000, Pine Lake Dam had seepage due to deterioration.

e March 22, 2001 there was inadequate spillway capacity at Taylor Lake Dam.

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 droughts:

Type Description
Meteorological Based on the degree of dryness (rainfall deficit) and duration
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Hydrological Based on impact of rainfall deficits on water supply such as stream
flow, reservoir and lake levels and water table decline
Agricultural Based on impacts to agriculture by rainfall and soil water deficits,

reduced ground water, and reservoir levels needed for irrigation

Socioeconomic

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 Description
-4 or less Extreme Drought
-4to-3 Severe Drought
-3to-2 Moderate Drought
-2to-1 Mild Drought
-1to-0.5 Incipient Dry Spell
-0.5t0 0.5 Near Normal
0.5to1 Incipient Wet Spell
1to2 Slightly Wet
2to3 Moderately Wet
3to4 Very Wet
4 or more 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. The table below is round at U.S. Climate Data.

Table 2-29: Average Temperatures and Rainfall
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Avg. High 37° 42° 51° 64° 73° 81° 84° 83° 78° 67° 54° 43°
Avg. Low 19° 20° 27° 36° 46° 56° 60° 58° 51° 38° 29° 21°

Developed by Resource Solutions Associates, Norwalk, Ohio



m 2023 Logan County Hazard Mitigation Plan

Avg. 3.07” 2.32” 331" 3.66” 4.69” 3.98” 4.41” 3.82” 3.54” 291”7 3.15" 3.66”
Precip.

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,
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 Mid-
Atlantic, 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 1988-
1989 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.
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Between 2017 and 2022, since the previous mitigation plan was developed, precipitation
statistics reveal very typical years. Logan County had between 41.73 inches and 49.12 inches of
precipitation annually over those years. The average rainfall in Logan County overall is 42.52
inches. High and low temperatures also fall within normal ranges.

There are two incidents of excessive heat recorded in the past five years. On July 19, 2019, and
again the next day, July 20, 2019, the entire county was affected by extreme heat.
Temperatures were in the 90s and humidity was high, causing heat index values to reach triple
digits near 105 degrees. This heat affected 32 counties in western and central Ohio.

Table 2-30: Logan County Drought/Extreme Heat History

Total Total Total Total Total Average
Hazard Incidents Property Loss Crop Loss Deaths Injuries Loss/Incident
Drought 2 0 0 0 0 0
Extreme Heat 0 0 0 0 0 0

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 Shaking Description/Damage

1 Not Felt Not felt except by a very few under especially favorable conditions.

Il Weak Felt only by a few persons at rest, especially on building upper floors.
]l Weak 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.

v Light 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.

Vv Moderate Felt by nearly everyone; many awakened. Some dishes, windows
broken. Unstable objects overturned. Pendulum clocks may stop.

VI Strong Felt by all, many frightened. Some heavy furniture moved; a few
instances of fallen plaster. Damage slight.

Vil Very Strong  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.

Developed by Resource Solutions Associates, Norwalk, Ohio



m 2023 Logan County Hazard Mitigation Plan

VI Severe 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.

IX Violent 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.

X Extreme 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
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.

Nearby counties have experienced numerous very mild earthquakes in the past several years.
As found on “Earthquakes in Ohio”, there have been 303 earthquakes with a magnitude of less
than 2.9 in Ohio between 2017 and 2022, inclusive. Of those, 10 were near Logan County in
Allen, Darke, Hancock, Shelby, Hardin and Auglaize counties, with an average strength of 1.9.
(https://www.arcgis.com/apps/dashboards/a9b69ea9dcal4a37864330fc50f9de9f )

Local Earthquake History

Logan County has experienced six earthquakes with epicenters in the county between 1930 and
1994. These earthquakes were minor and there is no documented evidence of any measurable
damage. Minor earthquakes have also occurred in surrounding counties, including Auglaize,
Darke, Hardin and Shelby, and other areas of Ohio but have caused little to no local damage
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and have had no impact on Logan County. Earthquake is a countywide hazard and can affect all

areas and jurisdictions.

Table 2-31: Logan County Earthquake History

Date Location Magnitude  Modified Mercalli
06/26/1930 Stokes Township 3.2 IV
04/01/1931 Bloomfield Township 2.9 n
06/18/1939 Miami Township 3.1 vV
07/09/1939 Miami Township 2.5 I
01/27/1956 Stokes Township 3.7 \Y;
04/04/1994 Bloomfield Township 2.9 1

Map 2-4: Logan County Earthquake Epicenters
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Map 2-4 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 sub-
surface 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.
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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.

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 set-
aside 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
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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, especially given the higher intensity rainstorms of recent years
and the higher hourly rates at which precipitation falls. Ineffective stream and ditch clearing
can negatively impact the rate at which water can drain into the larger waterways, backing
water up near the tributaries and small ditches. Water can stand for several days in yards,
fields, and other low spots. 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 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.

Overall, data from NCDC indicates that Logan County has been impacted by 87 flood events
since 1950. Of these incidents, 47 were considered riverine flood events and 40 were
categorized as flash floods. Collectively, recorded data indicates that these events have caused
$2,295,000 in property damage, but local numbers indicate the payments have been much
higher. This number does not reflect individual loss that was insured, or that was not covered
by FEMA assistance or private insurance. Relevant to these numbers, several of the flash floods
recorded have occurred in the past five years and four months, and significant losses recorded
by FEMA have also occurred in the same time frame. None of the recent incidents have been
declared incidents for Logan County.

Local tallies of damages include declarations in 2003 for an Indian Lake area flood (DR 1478-
OH); 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 2-32: Flood Assistance Data

Incident/Date Public Individual Home/Personal Business Total
Assistance Assistance Loans Loans
DR-1478-0OH $51,090.00 $540,839,96 $601,500.00 $380,400.00 S1,573,829.96
Flood
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07/2003

DR-1519-OH $0.00 $97,119.44 $103,600.00 $0.00 $200,719.44
Flood

05-06/2004

DR-1580-0OH $4,650,527.23  $783,848.72 $245,200.00 $501,200 $6,180,775.95
Ice and Flood

12/2004 —

02/2005

EM-3198 $134,581,56 $0.00 $0.00 $0.00 $134,581.56
Snowstorm

12/2004

In all of 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 have, in the past, been
considered 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. According to stakeholders and supporting data,
incidents involving rapid, intense and plentiful precipitation are becoming far less unusual.

The map below illustrates the current, but soon to be updated, floodplains. While new maps
are anticipated in November 2023, FEMA has not yet released them at the time this plan was
developed. Therefore, the official flood maps are still consistent with Map 2-6.

Map 2-5: 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,
including one home in Rushsylvania and a trailer park in Bellefontaine. Total property damage
from the event was approximately $100,000.

In May 2019, significant rain fell in Logan County. Four to six inches of rain fell across portions
of central and southern Logan County, flooding roads and homes in Bellefontaine West Liberty.
In McMorran, County Roads 13 was closed due to flooding. Roads and culverts were damaged
by the storm. In West Liberty, the Mad River flowed out of its banks and through the village,
damaging 63 homes in the process. Stakeholders reported that this was worsened by a total
blockage in the river upstream from the village, causing water to leave the banks of the river at
locations not seen before. This was a devastating event for West Liberty.

Again, in June, a precipitation laden front stalled over Logan County, and dumped significant
rainfall on Logan County Communities. This particular storm flooded Mary Rutan Hospital and
closed numerous roads due to flooding. This storm resulting in $15K damage to property.
Neither of these incidents resulted in a federal or state declaration that included Logan County.

A federal declaration was issued for storms on May 27-29, 2019 but Logan County was not
included in the declaration. Declarations were issued for severe storms, flooding and landslides
in April 2019 for February 5-13, 2019 and for the same on February 14-17, 2018. Logan County
experienced storms as part of those weather systems, but there was no damage reported. The
2019 storm affected Russells Point, and the 2018 storm was countywide

Developed by Resource Solutions Associates, Norwalk, Ohio



2023 Logan County Hazard Mitigation Plan 2-51

Table 2-33: Logan County Flood History

Total Total Total Total Total Average
Hazard Incidents Property Loss Crop Loss Deaths Injuries Loss/Incident
Flood 87 $2.295M 0 0 0 $26.4K
Table 2-32 Recent Flood Damages 2018 through April 2023
Location Date Type Death Property Crop
Incident Injury Damage Damage
McMorran 5/17/2019 Flash Flood 0/0 $50.0K 0.00
West Liberty | 5/17/2019 Flash Flood 0/0 $1.000M 1.00
Middleburg 5/17/2019 Flash Flood 0/0 $50.0K 0.00
Bellefontaine | 6/19/2019 Flash Flood 0/0 S15.0K 0.00
Walnut Grove | 9/07/2020 Flash Flood 0/0 $10.0K 0.00
Cherokee 9/07/2020 Flash Flood 0/0 S4.0K 0.00

2.2.5 Invasive Species

Stakeholders decided to include invasive species as a threat in this mitigation plan even though
it was not included in the past plans. The Emerald Ash Borer disease from the past ten to
twelve years is continuing to cause weakened and dead ash trees to fall, creating additional
risks and debris management needs after significant storms. These trees clog waterways, fall
on houses and roadways, and generally present significant threat of damage or injury. Log jams
in the Miami River, caused by tree debris, are now causing flooding and damage to properties.
Zebra mussels have been found in Indian Lake, and they cause extensive damage to boats,
peddle boats, and other watercraft used by local residents and tourists. Damages can be in the
thousands of dollars for one recreational vehicle. Beavers have begun building dams along
some of the waterways, blocking drainage and collecting debris and garbage thrown into the
waterway upstream. Farmers are experiencing ground weeds that choke out their crops,
leading to less production and lower incomes as well as increased costs of operation associated
with repairs to equipment. Therefore, Logan County has added invasive species to their list of
relevant hazards.

An invasive species is a plant or animal species that is not native to the local ecosystem and
whose introduction is likely to cause economic or environmental harm or harm to human life.
Across the United States, more than 5,000 species are recognized as invasive. Invasive species
are classified as terrestrial plants, terrestrial wildlife, insects and diseases, and aquatic species.
Invasive terrestrial plants and noxious weeds can displace native species, impact the wildlife
that rely on native species as a source of food or shelter, or form monoculture plant
communities that reduce biodiversity. While more than 25% of the plant species in Ohio
originate from other areas, most are non-invasive. Fewer than 100 of these are actually
considered to be invasive. Invasive terrestrial wildlife is much less common than other types of
invasive species but can still cause significant damage to natural habitats. Aquatic invasive
species are plants and animals that impact the quality of waterways. These can affect large
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bodies of water, such as Lake Erie and the Ohio River, and much smaller rivers, lakes, and
streams. Invasive insects and diseases are insects, fungus, and other small organisms that can
negatively impact plants, forests, and the health of wildlife. Table 2-28 identifies the invasive
species across these categories that have the greatest impact in Ohio.

Table 2-34: Invasive Species in Ohio
Species Type

Curlyleaf Pondweed Aquatic

Round Goby Aquatic

Red Swamp Crayfish Aquatic

White Perch Aquatic

Asian Longhorned Beetle Insects & Diseases

Gypsy Moth Insects & Diseases

Walnut Twig Beetle Insects & Diseases

Japanese Honeysuckle Terrestrial Plant

Autumn-Olive Terrestrial Plant

Purple Loosestrife Noxious Weed

Reed Canary Grass Terrestrial Plant

Multiflora Rose Terrestrial Plant

Feral Pig Terrestrial Wildlife

Japanese Stiltgrass Annual Grass

Japanese Barberry Deciduous Shrub

Oriental Bittersweet Deciduous Vine

Canada Thistle Noxious Weed

Giant Hogweed Noxious Weed

Johnsongrass Noxious Weed

Marestail Noxious Weed
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Mile-a-minute Noxious Weed
Musk Thistle Noxious Weed
Oxeye Daisy Noxious Weed
Palmer Amaranth Noxious Weed
Poison hemlock Noxious Weed
Russian Thistle Noxious Weed
Shattercane Noxious Weed
Wild Carrot Noxious Weed
Wild Parsnip Noxious Weed
Poison lvy Noxious Weed

Local Invasive Species History

The most recent invasive species to impact Logan County is the Emerald Ash Borer (EAB). EAB
is an ash-tree killing insect native to Asia; it kills trees within three to five years of infestation. It
was first discovered in Ohio in 2003. Since that time, the Ohio Department of Agriculture and
partner agencies have worked to protect the state’s 3.8 billion ash trees. The infestation was
initially identified in northwest Ohio near Toledo but has since spread across the entire state.
Map 2-3 identifies EAB infestation areas in Ohio. According to natural resources officials, the
worst of the EAB infestation has passed. While there are many dead and diseased trees that
must still be removed, a process that will take years to accomplish, significant work has been
completed to remove a significant number of these hazards.

Logan County was not the most impacted area of Ohio but it has experienced severe effects of
the EAB infestation. As diseased trees along waterways have died, they have fallen into the
waterways, impacting drainage and the flow of water. Diseased trees along the public right-of-
way have also impacted infrastructure, as they are more likely to fall during a storm or high
wind event. The County Engineer and jurisdiction street and road departments have
aggressively removed diseased trees along the public right-of-way, which has been effective at
reducing the impact on utility lines and other infrastructure. They are not, however, able to
remove trees from private property. Individual landowners are responsible for removing dead
and diseased trees from their personal property. In 2023, the effects of EAB still cause
excessive debris, weakened and falling trees, and limb damages to property.
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Map 2-6: Emerald Ash Borer Infestation Map
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Please Note: All Ohio counties are currently under federal regulation for emerald ash borer

Recent concerns about invasive species include the spotted lanternfly, an insect that feeds on a
variety of woody and herbaceous plants. This weakens the plants. They produce large amounts
of “honeydew” that is a sticky, sugary liquid attractive to ants, flies and wasps. Sooty mold
fungus can develop, ruining yields of production plants by interruption of photosynthesis.
Bagworms are causing plant death in many areas in Ohio. This species is a native form of a
moth, and uses camouflage to protect itself during growth. Undetected and undisturbed, the
larvae feeds on leaves, branches, and foliage. The bags reach about 2 inches in length. This
slow-spreading invader can go unnoticed until extensive damage is done to host plants.

Four species of carp are invasive to Ohio. Bighead, black, grass, and silver carp post high risks
for fish life in Ohio’s bodies of water. The sea lamprey is a predaceous, eel-like fish. It is
parasitic, feeding on other fish. Zebra mussels, a hard shelled invasive aquatic species, clogs
motors on boats and cling to the outside of boats.

Hydrilla verticillate is a non-native and highly undesirable aquatic plant currently found in
nearly 25% of Ohio’s counties. This mat-forming plant clogs water control structures and
prevents recreational activities like swimming and fishing.

Beavers, coyotes, and other nuisance wild animals are causing damage to Logan County homes,

vehicles, and property. They block the flow of waterways, impeding natural drainage and
causing sediment, debris, and other items in the waterway to collect and further stop water
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movement. They become hostile, especially during reproductive seasons, and are an injury and
death threat to small children, pets and small livestock.

While the Emerald Ash Borer is less of a concern today than it has been in the recent past, new
invasive species are continually a concern for the vegetation and trees in the county. When the
stability of trees and vegetation are damaged, the surrounding infrastructure, utility systems,
and buildings are threatened. A bridge was recently destroyed when a tree infected with EAB
fell on it in a wind and rain incident. This occurred in Pleasant Township on Road 209 on June
2022. There was also EAB weakened tree damage that cause electrical outages in West Liberty
at the same time. County and jurisdiction agencies and utility companies must allocate
additional resources to maintaining trees along their rights-of-way and infrastructure systems
to ensure their viability for public use. This increased expense can be a challenge for agencies
with limited funding to bear.

2.2.6 Land Subsidence

Land subsidence is the gradual or sudden movement or sinking of the Earth’s surface caused by
subsurface movement of earth materials, or external forces such as water or wind. Subsidence
is an issue that often develops over time, and is rarely rapidly occurring. The primary causes are
aquifer-system compaction, underground mining, drainage of organic soils, natural compaction,
sinkholes, and thawing permafrost. Land subsidence affects more than 17,000 square miles
across the United States, an area equivalent to the size of New Hampshire and Vermont. For
more than 80% of this area, subsidence is the result of groundwater exploitation and overuse.

Karst is a specific type of topography that can contribute to land subsidence issues. Karst is a
landscape shaped by the dissolution of limestone or dolomite layers of bedrock. Surface water
percolates through these layers, slowly dissolving the limestone or dolomite and creating voids.
The voids may be visible or invisible, depending on their depth. Visible voids can allow surface
water to flow directly into the water table. Deeper voids are not visible at the surface. Over
time, the water table can change, potentially destabilizing the deeper voids.

Caverns and underground open spaces can be due to Karst or due to abandoned mines that are
filled with water and erode over time. Sinkholes can develop as underground spaces collapse
or change shape. Sudden collapse of sinkholes can consume vehicles, people, other large
equipment or structures, depending upon the size of the sinkhole. As caverns and underground
spaces enlarge over time, they can connect to and impede aquifers and streams. This
phenomenon can appear as though the ditch or stream is washing away the embankment, but
it is actually adjoining of the cavern, the aquifer, and the surface. This creates a perfect
opportunity for contamination of the aquifer with road salts and other hazardous substances.

Land subsidence can also include land along waterways that is unstable due to steep banks,
undercutting waterflow, riverine flooding, and movement of earth associated with various
types of eroding soils. Muck soils, common in Ohio, are an example of easily eroded by wind
and water. Structures built near a waterway can, over time, lose soil to the degree that the
structure is endangered. Especially when a structure sits on an outside curve of a large
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waterway, the rapidly flowing water can undercut the banks and remove support for the land
above. As a result, the structure gets closer and closer to the steep embankment to the point
where its integrity is compromised. If the bank is not reinforced to stop the erosion, the
structure will fail in time.

Logan County has both verified and unverified areas of Karst. There are verified areas in
McArthur Township just to the south and midway east to west on its border with Richland
Township. There are also field visited and not-visited areas of suspected Karst in the same
general area. This is north of SR 274 and between County Road 38 and SR 638. There are other
suspected areas in McArthur Township. North of Rushsylvania there is verified Karst as well as
numerous areas of visited, and not-visited suspicious areas. There is also some suspected Karst
east and southeast of Rushsylvania. Jefferson Township has several verified areas along Sugar
Creek, as well as many suspected areas. Perry Township has both, with one verified area along
US 33 just west of the East Liberty interchange. Monroe Township is peppered with suspect
spots, as well as a few verified locations along Mt. Tabor Road and S. State Rt. 245. There are
spots along Macochee Creek near the castle. Liberty, Lake and Harrison Townships have
suspected Karst spots, as does the City of Bellefontaine.

Map 2-7 Logan County Karst
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Red dots illustrate verified Karst areas; orange dots show field-visited areas of Karst; yellow
dots show suspected areas that have not yet been visited and verified. This information comes
from the ODNR GIS Mapping services webpage.
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Karst areas are constantly evolving. For many years, their existence was not known and even
less understood. As more research and field verification takes place, more specific mapping
and identification can occur. This will enable enhanced mitigation efforts to lessen the negative

effects of this type of land subsidence.

Map 2-8: Ohio Karst Areas
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Stream bank erosion is the direct removal of banks and beds by flowing water; this typically
occurs during periods of high stream flow. The erosion often leads to excessive sediment
deposits in the streambed, which can significantly reduce the velocity of the waterway. This can
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also lead to dramatic changes in the course of the waterway, reduction in water quality, loss of
native aquatic habitats, and damage to public utilities.

Land Subsidence Risk Assessment

Logan County is located in an area with some verified and some suspected karst topography.
The indicated areas on both maps have risk for voids and openings to develop below the
surface. Because of unseen voids and areas that seem to open up, direct openings into the
aquifer can develop and result in a direct route for contaminants to enter the water source.
Septic system contaminants and application of ground chemicals in these areas can leech into
the aquifer through these openings and cause water quality problems. Karst flooding is also a
suspected risk. This type of flooding occurs when water fills the underground openings and
pushes to the surface.

Local Land Subsidence History

There is some history of suspected Karst movement in many of the areas indicated on the Logan
County map. County Road 2 east of Zanesfield, and some areas in Bellefontaine have seemed to
experience karst collapse. Some sinkholes have been identified across the affected townships.
Although it is considered a low risk of damages, Logan County is discovering karst to be present
and posing a threat to natural resources as well as property.

2.2.7 Severe Thunderstorm

A thunderstorm is a local storm produced by a cumulonimbus cloud accompanied by 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 246 thunderstorm events on 169 separate days. Of these,
110 incidents resulted in property damage and 0 caused crop damage. Only 61 of these
incidents included hail and two included lightning as reported hazards. Total damage amount to
$378,000 over this set of incidents, averaging $1,537 per incident.
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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. InJune 2022 a
severe thunderstorm caused over $275,000 in damages in Bellefontaine and Lakeview. 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.

Table 2-35: Logan County Severe Thunderstorm History

Total Total Total Total Total Average
Hazard Incidents Property Loss Crop Loss Deaths Injuries Loss/Incident
Severe Thunderstorm* 185 $2.227M 0 0 1 $12.04K
Hail 61 S42K 0 0 0 <S1K
Lightning 2 S50K 0 0 1 $25K

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

2.2.8 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.
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EF-Scale Wind Speed Typical Damage
0 65 — 85 mph Light damage. Peels surface off some roofs; some damage to gutters or
siding; branches broken off trees; shallow-rooted trees pushed over,
1 86 — 110 mph Moderate damage. Roofs severely stripped; mobile homes overturned or
badly damaged; loss of exterior doors; windows and other glass broken.
2 111 - 135 mph  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
3 136 — 165 mph  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;
structures with weak foundations blown away some distance.
166 — 200 mph  Devastating damage. Whole frame and well-constructed houses
completely leveled; cars thrown and small missiles generated.

5 >200 mph 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

No rating 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.

S

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. Logan County has not experienced a
tornado in the past five years. The magnitude of the tornadoes has ranged from F/EFO 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 2-9: Tornado History
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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 2-36: Logan County Tornado History

Total Total Total Total Total Average
Hazard Incidents Property Loss Crop Loss Deaths Injuries Loss/Incident
Tornado 6 $380K 0 0 0 $64K

2.2.9 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 fifteen
wind events since 1950, resulting in 55,535,000 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 ke 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.

During the past five years, there have been three wind events. Winds ranged from 50 knots to
57 knots and damages totaled $15,000 for all three events. All events were countywide.

Table 2-37: Logan County Windstorm History

Total Total Total Total Total Average
Hazard Incidents Property Loss Crop Loss Deaths Injuries Loss/Incident
Windstorm 15 $5.535M 0 0 1 $369K
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2.2.10 Winter Storms

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 % 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. lce 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

Winter weather, associated with cold temperatures and snowfall are common to Logan County.
Since January 1, 2018 and ending in April 2023, Logan County experienced 29 bursts of winter
weather across the county. There were no damages caused by the winter weather.

Winter storms are less common. There was one ice storm affecting the county in November
2018 with no damages. In January 2019 and December 2022, the county experienced
extremely cold temperatures and wind chill; there were no damages. There were winter
storms in January 2019, one in January 2021, one in February 2021, one in February 2022, and
one in December 2022. There were no reported damages. There were no incidents reported
that met blizzard conditions.

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.
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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,
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 2-38: Logan County Winter Storm History

Total Total Total Total Total Average
Hazard Incidents Property Loss Crop Loss Deaths Injuries Loss/Incident
Winter Storm* 80 $25K 0 0 0 <$1K
Blizzard 5 0 0 1 0 1
Extreme Cold 2 0 0 0 0 0
Ice Storm 6 0 0 0 0 0

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

2.3 VULNERABILITY ASSESSMENT

Logan County is vulnerable to a variety of hazards and the negative consequences they cause.
This vulnerability includes damages to structures, infrastructure, critical facilities, public
property and private property. It also includes social vulnerability that interrupts and disturbs
the community and the way it functions. Resources necessary for people to conduct their daily
lives may be disrupted, and lives may be negatively impacted without these resources.

While the committee developed a countywide prioritization that includes hazard consequences
in all areas of the county, including the unincorporated areas (townships), 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.

Logan County is also susceptible to social losses and challenges. With higher-than-average

poverty levels, an aging population, and enough disabled and elderly who would need extra
help, Logan County social services could be overwhelmed by a large-scale incident. While the
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culture of rural populations is one of self-reliance and self-sufficiency, Logan County lacks the
extensive public services like mass transit, large food programs, extensive behavioral health
resources, and services for children and elderly in high demand situations. Some of these
services are shared with adjacent counties, and unless an incident affected only Logan County,
resource shortages would be reasonably anticipated. If the county is negatively affected by a
widespread disaster, there will be a diminished volunteer response, and organizations like Red
Cross probably will set up shelters and services in metropolitan areas instead of small villages.
This will require additional transportation for intake and services, something Logan County
residents may not be able to do under such circumstances.

Logan County is likely to experience resource gaps in any large-scale disaster. As a small county
with significant rural population and only one city, first responders are frequently volunteers
who have limited availability and equipment; dependent upon the time of day when a disaster
strikes, many of these volunteers may not be available if they are out of town at their jobs.
While a paid fire department exists in Bellefontaine, they are not large enough to serve the
whole county in extreme situations. Special rescue and response resources and additional
crews accessed through mutual aid may not be close by when needed, and unless an incident is
unique to Logan County, they are unlikely to command a remarkable response from higher
levels of government. Logan County could easily find itself alone in serving their own
catastrophic needs.

Logan County and the local government bodies are filled with community-minded active
individuals who often wear multiple hats. The Red Cross volunteer may also be the township
trustee who also works for the county highway department. The village fire chief or council
member may also work out of town, and when home, fill various roles as school volunteer,
church leader, and be the parent of several children with a spouse who also works out of the
county. This places a burden on volunteer capacity, first responder capacity, and overall ability
to be self-sufficient in times of need.

All this taken into account, Logan County is highly resilient. Their work ethic and self-sufficiency
are significant, and they are generally highly participatory in meeting their own needs. Their
farm community is resourceful and willing to help neighbors, as are populations in the
municipalities. Their industrial community is driven to take care of their employees and where
they live. They have the ability and desire to make the most of the resources they have, and to
provide the leadership and inspiration for their own recovery.

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

Developed by Resource Solutions Associates, Norwalk, Ohio



2023 Logan County Hazard Mitigation Plan 2-67

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.

During the ensuing several years, FEMA and Logan County engaged in various activities to reach
agreement on flood maps. In mid-2022, FEMA released maps that the Logan County officials
found acceptable, allowing the process to finally move forward. With map discrepancies mostly
resolved and acceptance pending, FEMA intends to issue a Letter of Final Determination on
May 20, 2023. Most changes appear to affect properties near Indian Lake. There is still some
local dissention about the indicated elevations in the Indian Lake area, but the LFD will be
issued with those intact. Maps are expected for release in November 2023.

Logan County intends to review floodplain regulations and community status with NFIP once
the LFD is issued. They realize that the need to be part of NFIP may change for communities,
and they may need to work with municipalities to correct that issue.

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 2-39: National Flood Insurance Program Participation

Community Init FHBM Init FIRM Curr EFF Reg-Emer
Identified Identified Map Date Date
Logan County 02/03/1978  05/15/1985 05/15/1985 05/15/1985
Bellefontaine 06/07/1974  07/16/1984 07/16/1984 07/16/1984
DeGraff 07/18/1975  01/17/1985 01/17/1985 01/17/1985
Lakeview 05/03/1974  09/01/1987 09/01/1987(L) 09/01/1987
Russells Point 04/05/1974  08/04/1987 08/04/1987(M) 08/01/1987
West Liberty 04/12/1974  03/04/1985 03/04/1985 03/04/1985
West Mansfield 05/31/1974 NSFHA 09/29/1978
Zanesfield 10/18/1974 NSFHA 06/11/1979
Table 2-40: Communities Not Participating in NFIP
Community Init FHBM Init FIRM Curr EFF Sanction
Identified Identified Map Date Date
Quincy 10/06/1978 10/06/1978 10/06/1979
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Belle Center, Huntsville, Rushsylvania, and Valley Hi do not currently participate in NFIP
because they have no special flood hazard areas. When new flood maps are released in late
2023, this may necessitate changes to NFIP participation by non-enrolled communities.

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 three severe repetitive loss structures in the county,
as indicated by the yellow highlighting below. All but one are single-family homes.

Table 2-41: Repetitive Loss Properties by Single Property

Community NFIP  Occupancy Total Total Average SRL
Insured Losses Paid Paid Flag

Lakeview No Single 5 $108,273.73 S21,654.75 Y
Family

Logan County No Other 1 2,529.84 2,529,84 Y

Residential

Russells Point No Single 6 196,987.50 17,831.25 Y
Family

Bellefontaine No Single 2 6,998.71 3,499.36 N
Family

Lakeview No Single 2 9,905.43 4,952.72 N
Family

Lakeview Yes Single 3 27,028.39 9009.46 N
Family

Lakeview No Single 3 62,113.97 20,704.66 N
Family

Lakeview No Single 2 11,964.80 5,982.40 N
Family

Lakeview No Single 2 36,167.37 18,083.69 N
Family

Logan County No Single 3 19.963.30 6,654.43 N
Family

Logan County No Single 2 67,896.74 33,948.37 N
Family

Logan County Yes Single 2 6,496.64 3,248.32 N
Family

Russells Point No Single 3 50,040.43 16,680.14 N
Family

Russells Point No Single 4 66,365.41 16,591.35 N
Family

Russells Point Yes Single 3 13,347.49 4,449.16 N
Family

Additional repetitive loss structures may still exist in Logan County, especially as new flood
maps are in use; unidentified structures may fall inside the flood plain as new maps are
released.
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2.3.3 Social Vulnerability

Social vulnerability is an indicator that estimates a community’s ability to withstand and recover
from a disaster. It takes into account factors such as low-income populations, poor education
levels, overcrowding and population density, lack of viable transportation options, and
concentrations of highly vulnerable populations like elderly, children, disabled persons, and
non-English speaking populations. These statistics help communities predict how well they will
be able to respond to a significant disaster event, and provide critical supplies like food and
water, medicine, and bedding. It helps determine the necessary personnel levels needed to
respond, and provides insight into the possible location of shelters. Social vulnerability is a tool
in the development of evacuation routes and the special assistance that will be needed for this
process to successfully occur.

Various resources were utilized to identify Logan County social vulnerability characteristics. The
2018 Social vulnerability Index from the USCDC provided an overview of Logan County social
vulnerability. (https://www.atsdr.cdc.gov/placeandhealth/svi/fact sheet/fact sheet.html) The
interactive map tool was used to identify the needed information for this plan. The Ohio
Statistics Summary from 2011-2021 was also used; it is found at https://rebuildbydesign.org .

The areas in dark blue have the highest social vulnerability, and the medium blue is next
highest. The yellow areas have the lowest social vulnerability. This map is taken from the US
CDC/ATSDR Social Vulnerability Index 2020.

Locally, this means that the areas of Russells Point, Lakeview, and the part of Bellfontaine west
of SR 68 have the highest vulnerability to transportation problems, evacuation challenges,
economic loss and lack of recovery ability, special needs for disabled, elderly, and children, and
housing difficulties. This population is also most likely to include non-English speaking families.
These areas are most susceptible in Logan County to incident-caused job loss, homelessness,
lack of food, water and basic necessities, and lack of health and behavioral healthcare options.
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According to the RAPT by FEMA, statistics from the 2020 US Census in Logan County include the
following statistics that support the above finding:

e 18.07% of the population is over 65 years of age

e 12.24% of the population is disabled

e 7.46% do not have a high school diploma

e 9.37% of the households live in a mobile home

e 4.68% of the households do not have a vehicle

e The income differences between individual households are high

e 19.67% of the households with children are a single-parent household

e 10.66% of households live below the poverty line

The three identified high vulnerability areas are discussed specifically below.

Bellefontaine: The area of the city that is considered higher in social vulnerability is populated
by 5, 163 residents and is considered a disadvantaged area in the Climate and Economic Justice
Screening Tool. While a majority of the population are between the ages of 10 and 64, there
are almost a thousand under 10 and another thousand over 65. The area is in the 92"
percentile for low income; this means that 92% of the households have income less than twice
the federal poverty level.

Russells Point: This area has 1.778 residents. One third are very young or very old. People are
considered disadvantaged for several reasons. First, 88% of the residents have incomes less
than twice the federal poverty level, ranking them low income. Additionally they have a high
history of agricultural losses annually they pay a disproportionate share of their incomes for
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energy costs; they have high numbers of residents with diagnosed heart disease and they have
a lower life expectancy than other areas. Eleven percent of the residents do not have a high
school diploma.

Lakeview: This population of 2,728 residents is considered disadvantaged. One fourth are over
65 years old and one third are between the ages of 10 and 64. There are more persons living
on less than twice the federal poverty level than in 69% of the other communities. Here too
they pay more of their income for energy costs than other areas, and are also more likely to
have heart disease and a low life expectancy than other communities. Fourteen percent are
without a high school diploma. Unlike the other areas, the cost of and time spent using
transportation is higher than 90% of other communities.

These statistics that lead to a “disadvantaged” designation can assist Logan County in providing
assistance after significant storms and disasters of a destructive nature.

2.3.4 Capability Assessment by Community Lifeline

Logan County is, to a large degree, self sufficient and resilient. The development of first
responder personnel, garnering equipment for their operations, and establishing the
jurisdictional support for these responders and services has been ongoing for many years.
There are multiple layers of mutual aid and contracts for services that are in place, waiting to
be used when needed. The EMA works closely with all critical lifeline providers to ensure
resilience and recoverability for county residents.

Food, Water and Shelter

Logan County’s very active Emergency Management Agency, the EMA Board, and various
volunteer organizations that include Red Cross, the Community Emergency Response Team,
and individual volunteers enable Logan County to provide ample help with life’s staples. The
American Red Cross provides overnight sheltering along with food and water. The EMA will be
involved in any sheltering activity to some degree, and should ARC not be able to meet this
need, would step in and meet the need. Local volunteers are able to collectively distribute
staple items through bulk or targeted distribution systems. The EMA maintains cots for
sheltering and contacts for bulk items like bottled water.

Food supplies would likely be available. With a Spartan warehouse in Bellefontaine, and several
alternate food suppliers nearby, the likelihood of shortages is low. The EMA encourages
residents, on a regular basis, to maintain at least three days of food and water supplies in
emergency rations at home.

Bottled water supplies are also in significant stock locally, and would be supplemented by
ground water supply by various water treatment facilities. Retailers and others are constantly
in tune with helping their community, and have a strong history of coming forward when
needed.

Developed by Resource Solutions Associates, Norwalk, Ohio



2-72 2023 Logan County Hazard Mitigation Plan

The villages in Logan County are proactive. Each has a church, community hall, or school that
can be used as a gathering space as necessary. While there are numerous pre-designated spots
to use for food and water distribution, communities and organizations would be highly likely to
come forward with additional resources to meet community needs. One of the primary needs
for sheltering would be due to the use of medical equipment amid a power outage or the need
to summon the fire department to assist with pumping water out of a home in a flood. Power
outages would hamper those efforts quickly.

The need for two large shelters for overnight stay in Logan County would challenge staffing and
coordinating capacity. If ARC were unable to lead the sheltering efforts, this challenge would
grow even further. Because so many people wear multiple hats, filling roles as first responders,
volunteers, church volunteers, local officials, and more, the staffing to coordinate and operate
multiple shelters would fall on just a few people who could be overwhelmed quickly.

Safety and Security

Most fire departments in Logan County use volunteer firefighters, and because these
individuals are at full-time jobs during the workday, and daytime incidents can very quickly
overwhelm the fire service. Bellefontaine is the only full-time, paid department. The EMS is
volunteer as well in that most 9-1-1 service is provided by volunteers. A mass casualty incident,
a mass fatality, or a catastrophic vehicular accident or a major explosion could quickly
overwhelm both fire and EMS. Bellefontaine Fire staff a 4-man crew on a full-time basis.
Multiple simultaneous calls of either nature could put the department into overload. There are
21 ambulances in the county, but having the required forty-two EMTs to operate them is a
challenge. Staffing deficiencies are anticipated to continue into the foreseeable future as new
volunteers and younger volunteers are not coming forward to work. Logan County is rich with
fire apparatus, but like EMS, without the crews to man the equipment, the apparatus will stand
still in the station. Most concerns about safety and security focus on staffing shortages in Logan
County.

Logan County is equipped with special rescue forces that maintain skills and equipment on a
regular basis. Fire departments are able to handle dive rescue, high-angle rope rescue, and
hazardous materials. The departments are currently in the process of assigning specialty rescue
capabilities to specific departments, each of which would then be the go-to department for that
technical area of rescue. Participation from other departments would be accepted, but the
coordination of the team would fall with the host department. This will enhance their ability to
specialize and respond when needed without duplicating or layering special responsibilities.

The EMA can become overwhelmed quickly. In 2019 there were back-to-back significant floods.
The EMA was tied up for months dealing with the impact of the incident, response to victim
needs, and the recovery process. If the EOC must operate continuously, the EMA could easily
be challenged to maintain minimum staffing levels, even with mutual aid from adjacent and
nearby counties. Hiring additional help is very difficult; an administrative position recently took
almost 12 months to fill and training the new staff will take a full year. Maintaining the position
with trained staff is critical because without it, the EMA is staffed by a single individual.
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Most jurisdictions have a full slate of elected and appointed officials. Logan County has many
local officials, both elected and appointed, who wear more than one hat. A county highway
employee may also be the fire chief for a village fire department and a volunteer for a key
organization or a school bus driver for a school district. That person can fill only one role at a
time in a disaster, and at the same time, needs down time to rest and sleep. This duplicity of
responsibilities in small rural communities can lead to staff shortages in a large-scale disaster.

Health and Healthcare

While Logan County has only one hospital, it is large enough to meet the needs of local
residents and visitors. Mary Rutan Hospital maintains 24/7 emergency department services,
and expands to a full host of medical services during business hours. The hospital has
established and maintains mutual aid agreements with various other providers for assistance
with staff, equipment, and supplies in extreme situations. There are several stand-alone urgent
care centers in Logan County that support and supplement the emergency department at Mary
Rutan Hospital, and a full supply of physicians and healthcare service labs and support within
the community.

For a mass casualty, the county has the capacity to manage over twenty deaths a day. There
are numerous funeral homes and cremation centers that work together to implement
procedures under a mass fatality situation.

Energy

Most stakeholders presented energy supplies as very stable with short-term outages. Most
jurisdictions have generators for their public safety and administration buildings. Some of the
schools are generator-equipped. The hospital is fully equipped with appropriate generators to
extend their function for several days or more.

The use of durable home medical equipment is high. Restoration of electrical service is critical
to the part of the population dependent upon oxygen generation equipment and other health
dependencies in the home.

The county’s vulnerability lies in fuel supplies for generators under austere conditions. Logan
County is remote enough that if fuel supply delivery to the county was interrupted, it could
negate the use of alternate power supplies for a period of time. Should major highways be
closed, it could impede fuel delivery.

Communications

Using a combination of communications infrastructures, emergency messaging is well
organized and functional in Logan County. First responders use the 9-1-1 dispatch center for
pre-arrival dispatch services. A current plan to expand the number of consoles and dispatchers
is underway to more effectively right-size the center’s capacity to meet county needs. Most
public safety departments use MARCS radios that have the capability to be used on a repeater
system, or to talk radio-to-radio when necessary. Some of the former VHF radios and mobiles
have been maintained, and could be used as back-up for MARCS if a problem occurred.
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Logan County uses the Hyper-Reach reverse notification system. The Sheriff’s Office uses Nixle.
The IPAWS system is available if it is needed. School districts all have reverse notification
systems for school families and staff. All of the main population centers and large school
districts are covered by and maintain outdoor warning sirens to transmit weather warnings to
people who are out-of-doors at the time.

Transportation

Logan County’s transportation needs can be met with a variety of services in place already.
Between ambulance services to transport those movable by cot only to county and regional
services with and without handicapped accessible vehicles, the greatest need in transportation
would be coordinate the efforts between various groups. The area transportation service,
nursing home transportation services, school buses from all local districts, and private
transportation providers would join together and assist with evacuations and other
transportation needs. There are currently, 21 ambulances with staff in Logan County. Farmers,
producers and manufacturers, logistics providers, and individuals would assist with other
transportation need that would not be met by others. All totaled, there are nine transportation
services that would activate and jointly managed the movement of people. The county airport
has small to mid-sized jet aircraft capacity.

Roads and streets are maintained by the jurisdictions. The Logan County Engineer is
responsible for all county roads, and assists other jurisdictions as needed with street clearing
and maintenance. The City of Bellefontaine manages their own streets, and the villages have
street clearing and debris management capacity. The Logan County Engineer, the
municipalities, and the townships would manage fuel needs jointly.

Hazardous Materials

The Logan County LEPC and the county fire departments have the ability and capacity to
manage relatively serious hazardous materials incidents. These incidents are managed through
the Logan County Hazardous Materials Response Plan. Mutual aid agreements are in place to
obtain the assistance of typed hazardous materials teams. Clean up contractors and other
special needs are coordinated by the LEPC and EMA. The Ohio EPA, Ohio Department of
Health, Ohio State Fire Marshal, and other state resources are a phone call away from being
able to assist with a catastrophic incident.

2.3.5 Capability to Implement Mitigation Measures by Community

The ability to implement mitigation measures is different for every community, and is based
upon budgetary conditions, staff availability and expertise, and administrative capacity to
manage projects. Some communities are well-prepared to complete this work, and others
simply do not have the resources to complete these tasks without help from a larger
jurisdiction.

Logan County has the ability to isolate problems and identify solutions. Their county engineer
and his department have the licensed personnel, expertise, and ability to manage structurally
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engineered projects, protection actions, and prevention measures to lessen disaster damages.
They are qualified, licensed, and experienced in multiple areas of engineering. Logan County
has the administrative support to develop pre-applications, applications, tracking documents,
cost-benefit documentation, and financial records associated with projects. The County
Commissioners can work with their staff, the County Engineer, the EMA, Auditor, Prosecutor
and Treasurer to complete these tasks.

Logan County has the capacity to help the townships with mitigation projects. Working with
trustees and fiscal officers, they can collaborate to ensure proper execution of mitigation ideas,
strategies, solutions, and projects. They also have a large enough budget and diverse sources
of revenue that they would be reasonably able to finance significant projects.

The City of Bellefontaine has the staff, expertise, and experience to manage mitigation projects
from start to finish. Their officials are fully engaged in daily operations, and they have paid staff
that helps with day-to-day duties. Both have some degree of engineering services, and have
administrative and financial resources to complete pre-applications, applications, and project
documentation. These two municipalities have the capability to include the costs of relatively
significant projects in their budgets.

The Villages of Lakeview, Russells Point, and West Liberty have some capacity to initiate and
carry out mitigation projects. With highly dedicated elected officials and some paid staff, they
are able to handle the workload that would be generated by a significant project. They may
need to consult with engineering staff at the county, or ask for assistance in some part of a
project, but for the most part, would be able to carry out significant mitigation efforts. While
they would find a way to finance projects, they would need to stretch to accomplish it.

Belle Center, DeGraff, Huntsville, Quincy, Rushsylvania, Valley Hi, West Mansfield and
Zanesfield would all rely upon county resources for assistance. While they have the elected
officials with strong dedication to their community, they have few paid staff members.
Volunteer commitments run high in these communities, and they would be ready and able to
take the initiative to get the job done if a project could help the community. These
communities would struggle to pay for projects, but every evidence is there that they would
somehow make the project happen.

While capabilities to mitigate damages may technically differ from community to community,
and the work they would have to do is different from one to the next, Logan County
communities have a long-standing history of helping one another to a positive completion.
During meetings of stakeholders, the need to collaborate and work together was brought up
repeatedly.

2.3.6 Logan County Jurisdictional Vulnerability

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
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strong straight-line winds or tornadoes, the damage to property can be extensive. Recent
stakeholder input introduced the concern over continually moderate and strong winds, and the
chronic damages that could be done to property with this wind-related stress on structures.

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. Stakeholders have reported that damages are showing
an increase in a soft manner; heavier downpours, more rain, wind and hail over a shorter time
period, and more rapidly draining water all cause more profound wear and tear on natural
resources, structures and other property.

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. Recent meetings revealed more surface flooding
that lasts just a few hours to a day, causing parking lots and other areas to be unusable for a
period of time. 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, but flash floods and
surface flooding are very likely. Surface flooding takes topsoil and road or parking lots surfaces
with it when it drains, and this wear and tear is an expensive repair over time.

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.
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Invasive species like the Emerald Ash Borer have caused degradation of hardwood trees that
then become debris after windstorms and thunderstorms. The increased debris loads become
difficult to manage, and the trees in developed areas fall on buildings, vehicles, and other
property. Water-borne invasive species like zebra mussels have cleared the waterways so
much that underwater grasses are overtaking the waterway and slowing natural drainage. They
cause damage to the botanical infrastructure. Invasive insects and nuisance wildlife cause
discomfort and disruption, and can harm children and pets if they are forced into inhabited
areas. Beavers build dams in waterways, and as a protected species, create a long, difficult and
expensive problem to correct.

Land subsidence robs the county of its most precious resource, it’s land. Sinkholes are
developing and being discovered, causing damage to infrastructure and property. When streets
collapse, it is an expensive repair. Land that disappears along waterways increases the
sedimentation in the ditches and streams, causing the need for cleaning and physical
maintenance. Farmers eventually lose productive land when it washes or fades away. Homes
and other buildings along the outer curves of major waterways degrade more quickly than is
obvious, endangering the structural integrity of the buildings. Unless this issue is caught early
and mitigated, there is no reasonable solution. Sometimes the cause of this problem is karst.
New mapping identifies suspected and field-confirmed karst in Union, Monroe, Zane, Perry,
Jefferson, Harrison, Rushcreek, and McArthur townships in addition to inside the City of
Bellefontaine. This is a developing hazard, and more suspected areas are field-examined every
year. This could expand quite easily. The studies are not complete, and findings are not
finalized.

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
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. Damages could include impacts to a large number of underground utilities, water
wells, oil and gas wells, pipelines, and buried electrical lines. Windmills could be impacted if
their foundations become unstable. Damages could be less obvious but very expensive.

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
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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.
Table 2-42: Logan County Hazard Rank

Rank Hazard
Wind
Tornado
Severe Thunderstorm
Flooding
Severe Winter Storm
Earthquake
Land Subsidence
Invasive Species
Dam Failure
Drought/Extreme heat
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2.3.7 Individual Municipal Vulnerability by Community

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 Logan County
line. The village is concerned about flooding because when rain comes fast and heavy, the
storm drainage system is unable to keep up. The village sits at a lower elevation than the land
around it, creating a bowl-like effect in the village. Both Liggitt Ditch and South Fork Miami
River Ditch drain stormwater from the village. Both feed into Indian Lake, and both are
somewhat filled with debris that slows the flow of water through them. When the lake is full
and no longer taking in water, these waterways stand still, also causing floodwater to back up in
Belle Center. Sometimes it takes two to three days to resolve. 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 cross 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.
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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.

Concerns for debris-creation include invasive species consequences that would make debris
management much more laborious after a severe storm. An increase in fallen and destroyed
trees would challenge village capacity to manage the debris in a timely fashion. Invasive
species would also be hard to manage if it were to present in the form of harmful insects,
nuisance wildlife, or other tree diseases.

Land subsidence problems are beginning to evolve. Land along ditches is eroding away with
heavy rainfall and surface drainage. Fields are farmed as close to the waterways as possible,
and this facilitates sedimentation and loss of topsoil. There are areas where berms of roadways
wash away when rain falls fast and heavy, and when drainage backs up and stands still. Recent
locations of sinking drains have been found and attributed to soil movement and erosion.
Ditches are widening, and embankments are eroding and becoming narrower because soils are
washing away.

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 supply of generators and
emergency equipment to help sustain the community when severe weather strikes. Emergency
water supplies and other drought preparedness needs to occur because the village can become
isolated when power fails and combines with severe weather conditions.

While earthquake is possible, the likelihood of a severe earthquake is low. The greatest fear is
damage to Indian Lake Dam and the consequences that would have on Belle Center should it
fail. While the village would not likely be within an inundation zone, failure of naturally
occurring drainage into Indian Lake would have a negative effect on Belle Center.

Dam or levee failure is not relevant to Belle Center. Belle Center ranked hazards and threats as
follows:

Table 2-43: Belle Center Hazard Rank
Rank Hazard
Flooding
Wind
Tornado
Severe thunderstorm
Severe winter storm
Land subsidence
Drought/Extreme heat
Invasive Species
Earthquake
Dam or Levee Failure
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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.

There are areas where land subsidence appears to occur. Some streets in the area surrounding
the downtown are among sites that seem to have berms, ditch banks, and other areas wash
away, and are affected by erosion of soils. There have been a few suspected sinkholes
discovered. This may be due to flooding, but seems to occur on its own. This area is under
study at this time, but might be associated with Blue Jacket Creek as it flows through the city.
Another area is near Lewis Ratleff Park. According to ODNR GIS mapping services, there are
several areas inside Bellefontaine that have suspected karst. Under study at this time, these
areas are in the southeast quadrant of the city, near East Auburn Avenue, North Hayes Street,
Ludlow Road near the football stadium, south of Heritage Drive near a wooded area, and south
of Sandusky Avenue east of North Hayes Street. This is a developing hazard that may increase
over time.

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. Invasive species, like Emerald Ash Borer and many others, can weaken these
trees or kill them, and they end up falling in wind and thunderstorms. When an invasive
species runs rampant, it is difficult for the city to keep up and be proactive. 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.
Without the ability to clean ditches on a regular maintenance program, it becomes costly and
interrupt-driven maintenance, negatively impacting other necessary work.

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.

There are no high-risk dams or levees in the City of Bellefontaine, but the city owns Appleseed
Ridge Lake Dam No. 1 which is located outside the city limits. It is not a high-risk dam.
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Bellefontaine has ranked the threats and hazards as follows:

Table 2-44: Bellefontaine Hazard Rank
Rank Hazard
Wind
Tornado
Severe thunderstorm
Flooding
Invasive Species
Land Subsidence
Severe winter storm
Earthquake
Drought/Extreme heat
Dam Failure
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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 over half 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.

Debris management is a big concern; significant debris operations after a storm would be a
challenge, and could endanger homes due to low capacity to manage it quickly. Debris could
theoretically stay in place for a length of time before it could be picked up and transported to
an appropriate disposition site. If debris quantities were to be made worse by invasive species,
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DeGraff could have a costly and difficult situation on their hands. This brings with it the need to
plan for major debris management operations. This challenges the community’s capabilities.

Any time water runs rapidly and with force, such as after heavy storms, there is likely erosion
that takes place, washing sediment and topsoil into the drainage system. This is concerning.

While there is no suspected karst in the area, they are concerned about degradation along the
river as it flows heavy and fast and could affect properties along the banks.

DeGraff has ranked the threats and hazards as follows:

Table 2-45: DeGraff Hazard Rank

Rank Hazard
1 Flood
2 Wind
3 Tornado
4 Severe Thunderstorms
5 Severe Winter Storms
6 Land Subsidence
7 Invasive Species
9 Earthquake

DNA Dam Failure

DNA Drought/Extreme Heat

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.

Debris can cause problems because they do not have the manpower and support to remove
large amounts of debris from streets and highways. They are concerned that like the Emerald
Ash Borer disease took many ash trees down, another invasive species will do the same thing to
other hardwood trees, pine trees, or common shrubs. They are concerned about pest and bug
infestations for the lack of capacity to manage it.
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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 due to wind
and tree damage, 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.

Land subsidence is not a high concern, but they do worry about the degradation of berms and
streets under heavy precipitation and excessive runoff. The substructure of the streets is
threatened, and sometimes the streets or berms start to deteriorate. They are concerned
about sedimentation when heavy surface drainage fills the streets. There is no suspected karst
in the area, so there is little concern about developing sinkholes.

Warning and notification are a critical component of mitigation here as sirens are sometimes
the only warning system to which they have access.

DeGraff participants did not feel that drought and extreme heat was a threat to this community
because it occurs very infrequently, is short in duration, and most residents are very tolerant of
warm temperatures and able to obtain water easily.

Huntsville has ranked the threats and hazards as follows:

Table 2-46: Huntsville Hazard Rank

Rank Hazard
1 Wind
2 Tornado
3 Flood
4 Severe thunderstorm
5 Severe winter storms
6 Invasive Species
7 Land Subsidence
8 Drought/Extreme heat
9 Dam failure
10 Earthquake

Lakeview
Lakeview is part of the Indian Lake community and sits northwest of Russells Point. This
community is made up of many homes that are occupied year-round, and some that are
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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 have flooding when winds blow water onshore and into the
community. The village sits west and southwest of the lake, so when east or northeast winds
blow, they are vulnerable to water.

They are also concerned about severe storms in general, and notification of a transient
community is more difficult than the year-round population. Since storms come up on hot,
sunny afternoons in Ohio, warning boaters, beach-goers, and others engaged in recreational
activities can be a challenge. Streets are flooded by severe storms, and trees create debris in
spite of being managed through regular maintenance and trimming. This community is
concerned about ditch and stream maintenance to facilitate drainage when heavy rains occur.

Invasive species that affect trees and shrubs create debris loads that are difficult to manage,
both from the standpoint of quantity of debris, but also from a physical collection difficulty
perspective. Lots are close together, some areas have campers and trailers, and it is difficult to
get hauling equipment into the area when highly populated. Invasive swarms of mosquitoes
and other nuisance animals and pests creates an unpleasant experience for tourists, and
therefore the village tries to reduce those hazards to maintain tourist interest in visiting
Lakeview.

While there is no suspected karst in the area, shorelines of bodies of water are always
susceptible to surface degradation and sedimentation. The village is concerned about berms
and walkways or streets along the shoreline deteriorating when heavy rain causes rapid and
intense runoff. 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. Again, the close proximity of
properties to one another makes hauling and use of heavy vehicles difficult. 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 2-47: Lakeview Hazard Rank

Rank Hazard
1 Flooding
2 Severe thunderstorms
3 Wind
4 Tornado
5 Severe winter storms
6 Dam failure
7 Invasive Species
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8 Land Subsidence
9 Drought/Extreme heat
10  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. As storms become more severe and rain falls at
ever-increasing rates, Quincy anticipates seeing increased flash flooding. Streets and
intersections can flood and residents can have some difficulty getting around for a short period
of time.

The Emerald Ash Borer damaged and weakened trees in the village and caused additional
management of debris after storms. Continuing and newly developing invasive species will
make this more serious and expensive.

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.

Although there is no potential karst in the area, the village is concerned over erosion and
rapidly moving water in the river that could cause outer-bank deterioration as the water turns
to move through bends.

Quincy has ranked the threats and hazards as follows:

Table 2-48: Quincy Hazard Rank

Rank Hazard
1 Wind
2 Tornado
3 Severe thunderstorm
4 Flooding
5 Invasive Species
6 Severe winter storm
7 Land Subsidence
8 Dam failure
9 Drought/Extreme heat
10 Earthquake
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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.

New invasive species, especially affecting hardwood trees, could be difficult for the village in
the context of debris management.

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.

There is newly mapped karst area in and around the village, with much of the area considered

“field verified” and other areas suspected but not yet verified. This makes them susceptible to
sinkholes and shifting soils, some of which has been experienced in the recent years. This is a

developing threat that is not, at this time, fully identified or characterized.

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. There are no

dams or levees in Rushsylvania so that is not included as a risk.

Drought and extreme heat are not considered a significant risk due to its rare incidence and the
lack of negative outcomes or damages.

Rushsylvania has ranked hazards according to the following table.

Table 2-49: Rushsylvania Hazard Rank

Rank Hazard
1 Wind
2 Tornado
3 Severe Thunderstorms
4 Flooding
5 Invasive Species
6 Earthquake
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7 Severe Winter Storms
8 Land Subsidence
DNA Drought/Extreme heat
DNA Dam failure

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, 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 and cause water to back up and
pond in low spots, or to cover streets and properties when the precipitation falls rapidly and
heavily. Storm water infrastructure improvements are needed. Because water drains into
Indian Lake to maintain levels for recreational use, when the lake is full, water backs up in the
ditches leading into the lake. That water floods lakefront and nearby properties, and
sometimes affects living areas as well as yards and driveways, streets, and businesses.

The village is very close to the dam and spillway at Indian Lake, and although that structure is
new, dam failure is of concern to the residents of Russells Point.

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.

There are mapped mines on the southern side of Russells Point, but no problems have been
documented. They are concerned about soil erosion due to extremely high runoff after intense
storms, or high wind conditions that blow water across the land in the village and push soil
away.

Russells Point has ranked the threats and hazards as follows:

Table 2-50: Russells Point Hazard Rank

Rank Hazard
1 Flooding
2 Wind
3 Tornado
4 Severe Thunderstorm
5 Dam Failure
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Invasive Species
Severe Winter Storm
Land Subsidence
Drought/Extreme heat
10  Earthquake
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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 resulting power outages and debris loads are devastating to the then-
isolated community atop the highest hill in the county. The homes, some of them mobile
homes and modular homes as well as slab-foundations 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. Winter storms look
different in Valley Hi than other communities in Logan County because they easily isolate the
village from necessary resources. This community becomes unreachable when ice and snow
cover the road and make it too slippery or drifted to use. Due to this, winter storms are of
higher concern to Valley Hi than other areas in the county. 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. Erosion as a consequence of heavy, rapid rainfall takes away
infrastructure support, and thus weakens and damages roads, driveways, sidewalks, and access
pathways. 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.
New invasive species could make maintenance nearly impossible. 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. Dam and levee failure is not relevant to Valley Hi.

Valley Hi has ranked the threats and hazards as follows:

Table 2-51: Valley Hi Hazard Rank
Rank Hazard
Wind storms
Tornado
Severe Winter Storms
Flood
Land subsidence
Severe Thunderstorms
Invasive Species
Drought and Extreme Heat
Earthquake
Dam and Levee Failure
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West Liberty

This village sits at the far south-central border of Logan and Champaign Counties. Based upon
very severe flooding experienced in 2019 that flooded over sixty homes in West Liberty, their
hazard priorities have changed for this plan update. Flooding is their primary concern because
they have seen how it affected the community so profoundly, and in spite of assistance
provided, was still devastating. The clean-up and recovery took months, if not years for some
of the most-damaged properties. It is still not completely determined whether the flood was
due to simply extremely heavy rain in a very short period of time — a condition that is very
repeatable and likely — or complicated by a log jam that effectively diverted runoff through the
village. For either case, the circumstances are likely to occur again.

Officials are then concerned about wind and severe thunderstorms due to the damages that
can be done by both of those hazards. Thunderstorms are actually several individual hazards
put together in one storm, including heavy rain, high winds, hail, and lightning. There is
significant potential damage and clean-up associated with both of those hazards. Whether
cleaning up damage from floods or debris from floods and wind, the work is extensive,
expensive and exhausting. West Liberty has a history of wind damages in 2012 to a great
degree, and a few smaller incidents through the ensuing years. 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. Fuel supply
during a significant power outage is a concern for the village as they would attempt to keep
generators in operation. Outages can last a long time due to the time it takes to reach the
village from substations.

Invasive species are a concern to West Liberty in the context of their enhancement of storm
damages. Emerald Ash Borer caused many trees to not only die, but to be weakened to the
point they could not withstand wind, ice, and heavy precipitation, and fell as debris onto
houses, streets, and driveways. This debris contributed significantly to the debris load after
storms. While many trees weakened for killed by the Emerald Ash Borer have been taken
down, there are significant numbers of tall, aged ash trees that are being damaged today.

Land subsidence is a bigger concern now than it was five years ago. Karst areas near the village
have been field verified, and others are suspected and not yet verified. They are seeing
sinkholes, severely eroded areas that are along riverbanks and waterways, and surfaces that
change due to movement of soils. The village’s concerns over erosion are now linked to not
only flooding, but also karst substructure. The erosion of berms and foundations for
infrastructure is being watched very closely. Since physical inspection of this issue is new, this
is a developing hazard.

West Liberty ranked hazards in the following chart.
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Table 2-52: West Liberty Hazard Rank
Rank Hazard
Flooding
Wind
Severe Thunderstorm
Tornado
Severe winter storm
Invasive species
Land subsidence
Drought/Extreme heat
Earthquake
Dam and Levee Failure
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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
both straight-line and rotational windstorms. Invasive species create havoc when amounts of
post-storm debris are increased due to weak and dead trees. Nuisance underbrush and
groundcover noxious weeds can impede maintenance and thus cause problems. 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. Land subsidence is a problem as erosion negatively
affects roads and streets when rapid rain causes heavy, damaging runoff to occur. Dam failure
is of some concern because the wastewater lagoon is classified as a dam; there are no known
problems and it does have an Emergency Action Plan developed in 2022. West Mansfield did
not consider earthquake a significant hazard due to a lack of any applicable history, but realizes
Ohio is not earthquake-proof.

West Mansfield ranked hazards in the following table.

Table 2-53: West Mansfield Hazard Rank
Rank Hazard
1 Flood
Wind
Tornado
Severe thunderstorm
Invasive species
Severe Winter Storm
Land subsidence
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8 Drought/Extreme heat
9 Dam Failure
10  Earthquake

Zanesfield

Zanesfield sits very close to Valley Hi. This historic and quaint village of hardworking self-
sufficient 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, as well as debris, sometimes caused by invasive species
damage, that blocks roads and properties. 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, flooding is not a high concern. There are no dams or levees in Zanesfield

Zanesfield has ranked the threats and hazards as follows:
Table 2-54: Zanesfield Hazard Rank

Rank Hazard

Wind

Tornado

Severe thunderstorm

Severe winter storm

Invasive Species

Drought/Extreme Heat

Flooding

Land Subsidence

Earthquake

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

Table 2-55: Jurisdictional Vulnerability
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Drought/Extreme Heat 10 7 9 - 8 9 9 -- 9 8 8 8 6
Earthquake 8 9 8 8 9 10 10 8 10 9 9 10 9
Flood 4 1 4 1 3 1 4 4 1 4 1 1 7
Invasive Species 5 6 5 7 6 7 5 6 6 7 6 5 5
Land Subsidence 6 8 6 6 7 8 7 5 8 5 7 7 8
Severe Thunderstorm 3 4 3 4 4 2 3 3 4 6 3 4 3
Tornado 2 3 2 3 2 4 2 2 3 2 4 3 2
Windstorm 1 2 1 2 1 3 1 1 2 1 2 2 1
Winter Storm 7 5 7 5 5 5 6 7 7 3 5 6 4

2.4 COMPREHENSIVE RISK ANALYSIS BY HAZARD

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 | dams exist in the county. The most significant Class | dam is located on Indian Lake and
is owned and maintained by the Ohio Department of Natural Resources, Division of Parks and
Recreation. The other Class | 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 Il dam. The city of
Bellefontaine also owns a Class Il dam that is located in Jefferson Township. McArthur
Township owns a Class lll 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 | 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
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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.

Table 2-56: Drought Vulnerability Assessment

Commodity Crop Acres  Livestock Counts
Soybeans 88,676
Corn (for grain) 66,626
Forage-land 10,808
Wheat 4,593
Vegetables and Orchards 155*
Hogs/Pigs 16,913
All Cattle/Calves 17,386
Layers and Broilers 1,130*
Sheep/Lambs 2,628

* Some statistics withheld to protect single producer data

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.
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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 2-57: Earthquake Scenario Vulnerability Analysis

Building Type Number of Buildings Exposure
(Millions)
Residential 18,000 $8,476
Non-Residential 8,965 $4,596
Critical Facilities 34
Totals 27,000 $13,072

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,
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

Developed by Resource Solutions Associates, Norwalk, Ohio



2023 Logan County Hazard Mitigation Plan m

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
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 over-
saturation 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,
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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. Thereis 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
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 areas
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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. This scenario is taken from the
HAZUS predictions.

Table 2-58: 100-Year Flood Scenario Vulnerability Analysis

Building Type Number of Buildings Exposure
(Millions)
Residential 24,788 $8,474.6
Non-Residential 2,797 $4,595.4
Totals 27,585 $13,070

2.4.5 Invasive Species Damage Profile

Invasive species can affect Logan County communities in many negative ways. The recent
experience with Emerald Ash Borer infected a very large number of Ash trees, weakened them
over the years. As some died, others were taken down by wind and ice. The weakened ones
became dangerous, threatening to fall on houses, vehicles, other property, and people under
stressful conditions. Many did just that, and damaged a great deal of property in the process.
Because Logan County has so many, hundreds of thousands of hardwood trees and pine trees,
another infection of that or something else could easily repeat the EAB scenario. Infestations
can also affect shrubs, other landscaping plants, and production crops. Farmers share stories of
ground cover type weeds that choke out their crops and steal the nourishing water from grain
crops, vegetables and fruit, and forage. Yields are severely reduced and sometimes the entire
crop is ruined. Economically this can be devastating for the county’s many farmers.

Infestation of insects that cause severe damage is costly as well. They can destroy the fruit on
crops and therefore reduce or prevent any production of crops. Insects can foster the growth
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of fungi and bacteria on damaged crops, causing the opportunity for crop disease. In extreme
cases, they can bite humans or domesticated animals, and cause pain or casualty.

Infestations of nuisance animals like coyotes can be devastating. As aggressive predators, when
the population increases and their natural food supply diminishes, they start looking for new
food. That new food can be small pets, songbirds, other protected species, and small children.
Hungry predator animals are a serious danger. When they become ill from survival injuries and
starvation, they spread disease when they attack a human or domesticated pet. Others, such as
beavers, build dams across waterways that very effectively make a home for their babies and
impede the flow of water through the waterway. They are endangered, and thus removal and
relocation are a very controlled activity and comes with significant expense. Oftentimes after
being moved, they return to the original site and the cycle begins all over again.

2.4.6 Land Subsidence Damage Profile

Land subsidence in Logan County includes various forms of soil degradation. The first and
largest category is karst. The discovery and verification of karst areas in Logan County is new
since the last mitigation plan was written. The Ohio Department of Natural Resources has
published GIS maps that show areas that are suspected and/or field verified karst. In synchrony
with that, there are several areas in Logan County where the Logan County Engineer and others
have observed the formation of sinkholes and the movement of soils and collapse of surfaces
for no apparent reason. There are areas along the rivers and waterways that have changed in
configuration, evidenced by embankment movement, disappearance of surfaces, and erosion
of topsoil after the supporting soils below collapsed or moved.

There are some locations along large waterways, either rivers or ditches, where land between
the embankment and the land have degraded and fallen. This appears to be undercutting of
the outer curves of a waterway as heavy rain drainage moves quickly downstream, rapidly and
aggressively passing through outer turns and wearing away the supporting soils at the water’s
level. The dirt above then lacks support and collapses into the waterway, and is washed away.
This only becomes apparent when enough soils have disappeared that a field is smaller, a yard
is smaller, or structures like asphalt, concrete or structures are affected. This gradually
destructive hazard can very negatively affect property features, value, and productivity.

2.2.7 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. Recent years have brought more severe storms to Logan County with
more rain, higher winds, and more hail and lightning. The rain is reported to be coming faster
and harder, with total amounts of rain staying somewhat similar to the past, but comingin a
much shorter time frame and at a higher rate per hour.
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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 a 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. A worst-case scenario predicts a 5%
vulnerability.
Table 2-59: Thunderstorm Scenario Vulnerability Analysis
Building Type Number of Buildings Exposure

(Millions)
Residential 1,379 $423.73
Non-Residential 140 $29.77
Totals 1,519 $453.50

2.4.8 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
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
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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. A worst-case scenario predicts a 10% vulnerability.

Table 2-60: Tornado Scenario Vulnerability Analysis

Building Type Number of Buildings Exposure
Residential 2,759 S$847.46
Non-Residential 280 $459.54
Totals 3,039 $1,307.00

2.4.9 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. A worst-case scenario predicts a 20% vulnerability.

Table 2-61: Wind Storm Scenario Vulnerability Analysis
Building Type Number of Buildings Exposure

(Millions)
Residential 5,517 $1,694.92
Non-Residential 559 $919.08
Totals 6,076 5$2,614.000
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2.4.10 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 be continued. 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. A worst-case scenario predicts a 1% structural
vulnerability.

Table 2-62: Winter Storm Scenario Vulnerability Analysis

Building Type Number of Buildings Exposure
(Millions)
Residential 248 $84.74
Non-Residential 28 $45.95
Totals 276 $130.69

2.4.11 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
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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 2-
60 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 2-63: Assessment Scale

Response  Speed of . Business Human Property
Score  Frequency Duration Onset Magnitude Impact Impact Impact
1 None < % Day > 24 Hours Localized <24 Hours Minimum <10%
2 Low <1 Day 12-24 Limited 1 Week Low 10-25%
Hours
3 Medium <1Week 6-12 Critical 2 Weeks Medium 25-50%
Hours
4 High <1Month <6Hours Catastrophic >30Days High >50%
5 Excessive > 1 Month

Frequency
Hazard events that occur regularly are a higher risk than those that occur infrequently.
e 1=None/Oncein 100 years
e 2 =_Low/Once in 50 years
e 3 =Medium/Once in 25 years
e 4 =High/Once in 1-3 years
e 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.

e 1 =Lessthan day

e 2 =Llessthan1day

e 3 =Lessthan 1 week

e 4 =Lessthan 1 month

e 5=More than 1 month

Speed of Onset
Speed of onset addresses the amount of advance warning a community has before each hazard
occurs.

e 1= More than 24 hours

e 2=12-24 hours

e 3=6-12 hours

e 4 =Less than 6 hours

Magnitude
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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 2-64: Magnitude Scale

Score Tornado  Windstorm Flood Earthquake Drought Winter
Storm
1 EF-0/1 <65 mph Minor <5.9 D-0 Very Dry <8"” snow
D-1 Moderate
2 EF-2 65-75 mph Moderate  6.0-6.9 D-2 Severe 8-12" snow
3 EF-3 76-85 mph Significant  7.0-7.9 D-3 Extreme 12-16" snow
4 EF-4/5 >86 mph Major >8.0 D-4 Exceptional  >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.

e 1 =Lessthan 24 hours

e 2=1week

e 3 =Atleast 2 weeks

e 4 =More than 30 days

Human Impact
Human impact is defined as the number of lives potentially lost for a particular hazard.
e 1= Minimum/Minor injuries
e 2 =Low/Some injuries
e 3 =Medium/Multiple severe injuries
e 4 =High/Multiple fatalities

Property Impact
Property impact is defined as the number amount of property potentially lost during a given
hazard event.

e 1=Lessthan 10% damaged

e 2=10-25% damaged

e 3=25-50% damaged

e 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.
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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.

Table 2-65: Risk Analysis Summary

T 3
¢ 33 25 2 2 2E EfE
Hazard L A w0 2 @af T E aZF geore Rank

Windstorm 4 4 4 3 2 2 2 21 1
Tornado 3 4 4 3 2 2 2 20 2
Severe Thunderstorm 5 3 4 2 1 1 2 18 3
Flood 4 4 2 2 1 2 2 17 4
Winter Storm 3 3 3 3 1 1 1 15 5
Earthquake 1 3 4 1 1 2 2 14 6
Land Subsidence 2 5 1 1 1 1 2 13 7
Invasive Species 3 4 1 1 1 1 1 12 8
Dam/Levee Failure 1 3 1 1 1 2 1 10 9
Drought/Extreme Heat 3 1 1 1 1 1 1 9 10
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