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2.0 HAZARD IDENTIFICATION AND RISK ASSESSMENT 
Ottawa County has experienced many natural disasters in the past century, ranging from 
tornadoes and blizzards to floods and droughts. The purpose of the Hazard Identification and 
Risk Assessment (HIRA) is to identify the number and frequency of disasters in Ottawa County 
and the risk to people, property, and structures that those hazards cause. This process allows 
officials and residents to better prepare for incidents when they occur by understanding their 
vulnerability to loss.  The first section of the HIRA, the County Profile, provides information on 
Ottawa County and its jurisdictions. In the Hazard Identification section, each hazard that poses 
a threat to Ottawa County will be discussed in detail.  The final section, Risk and Vulnerability 
Assessment, will explain the risks and vulnerabilities Ottawa County must address to prepare 
for and mitigate the identified hazards. 
 
2.1 COUNTY PROFILE 
Ottawa County is located in northwest Ohio and was founded on March 6, 1840.  It was part of 
the Black Swamp, lying on the far eastern border of this murky wetland.  It was also part of the 
Fire Lands where Ohio land was granted to Connecticut residents after wartime burning of land 
they owned in that state.  The county was named for the Ottawa Indians who inhabited the 
area before it was settled, and the name means “trader” in reference to all the exchanging and 
trading that occurred between the Indians and the first settlers.  The county was formed from 
parts of Erie, Lucas, and Sandusky counties, which border Ottawa County to this day.  
 
Ottawa County is the third smallest land county in Ohio, having just 255 square miles of land.  
There is, however, another 330 square miles of water that makes up the rest of Ottawa County.  
This is where during the War of 1812, Commodore Oliver Hazard Perry and the US Navy 
defeated the British Royal Navy in an extended and deadly battle.  Today it is where thousands 
of tourists flock to visit the Lake Erie Islands for fishing, camping, and vacation fun.  The area is 
peppered with marinas, private and commercial vessels, and individual watercraft between the 
months of April and October when weather is warm.  Vacation homes, time share properties, 
and rentals dot the coastline as Lake Erie feeds not only the tourist industry, but also the 
commercial fishing businesses and transportation specialties in this waterfront county. 
 
The waters of Lake Erie form the entire northern border of the county and constitute an 
international border with Canada.  The county is also bordered by Erie County (southeast), 
Sandusky County (south), Wood County (west), and Lucas County (northwest).  Essex County, 
Ontario, Canada is to the northeast and forms an international border with Ottawa County.  The 
county is approximately 37 miles from east to west, and at the broadest point, slightly less than 
11 miles north to south. The county is far broader than it is deep, leading to a significant 
difference in practices and lifestyles from one end to the other. 
 
A three-person Board of Commissioners governs the county.  Elected representatives from Ohio 
Congressional Districts 5 and 9, Ohio House District 89, and Ohio Senate District 2 represent the 
county at the state and federal levels of government. There are twelve townships, one city and 
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seven villages.  There are three census-designated areas that include Curtice, Lakeside, and 
Williston. The county is part of the Toledo-Port Clinton, OH Combined Statistical Area. 
 
2.1.1 Demographics 
The current population, according to 2020 US Census estimates, is 41,154.  This represents a 
1.92% decrease from the 2014 Census figures.  The population has decreased consistently since 
2000, a downward trend that is expected to continue over the next several decades. 
 

Table 2-1: Ottawa County Population Statistics 
Statistic Figure 

Total Area 585 sq. miles 
Land Area 255 sq. miles 
Water Area 330 sq. miles 
Population (2020 Estimate) 40,364 
Population Density 162.5 persons/sq. mile 
Female Population 50.3% 
Male Population 49.7% 
Population under 18 18.1% 
Population over 65 26.0% 
White 97.0% 
African American or Black 1.0% 
Other 2.0% 
Number of Households 18,051 
Average Household Size 2.20 
Median Household Income $59,099 
Households Below Poverty Level 7.7% 

 
Within Ottawa County, there are 28,713 housing units.  78.8% of all occupied housing units are 
owner-occupied; the median value of these housing units is $152,000.  Approximately 37% of 
housing units in the county are vacant and/or occupied seasonally.  Approximately 11% of all 
homes are mobile homes across Ottawa County. The median gross rent for all types of rental 
properties is $724 per month while the median cost to own a home is $1,202 per month. 
 
There are many special residential housing facilities present in Ottawa County. As of 2019, the 
types of facilities and numbers of residents in each type are as follows: 
 

Table 2-2: Special Housing Facilities 
Facility Approximate Population 

Nursing/Skilled Nursing Facilities 352 
Local/Municipal Jails and Confinement Facilities 75 
Residential Treatment Centers for Adults 14 
Group Homes for Adults 7 
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2.1.2 Incorporated Jurisdictions 
Ottawa County is comprised of one city, seven incorporated villages, twelve townships and 
twenty-two unincorporated neighborhoods.  One village and one township are islands. 
 

Map 2-1: Ottawa County 

 
 
Clay Center 
Clay Center is one of the smaller villages in Ottawa County.  It was founded in the 1880’s as the 
center of Clay Township, an area rich in farmland and production.  Clay Center has almost no 
variation in elevation, sitting on nearly flat terrain.  The North Branch of Turtle Creek flows 
through the extreme northern end of Clay Center, and the South Branch of Turtle Creek passes 
just south of the corporation line.  These waterways both flow into the Toussaint River 
Watershed.  
 

Table 2-3: Clay Center Statistics 
Statistic Figure 

Population, 2010 276 
White 98.2% 
Black or African American 0 
Other 1.8% 
Number of Households 103 
Persons per Household 3.20 
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Elmore 
The village of Elmore is located in southwest Ottawa County; the Portage River flows from the 
southwest corner coming from Sandusky County, along the north forming the border of the 
village, and out to the northeast heading toward Oak Harbor.  In this area, the river bends and 
twists, slowing the rapid flow of water as it heads toward Lake Erie. 
 
Industrially, Elmore is home to the original Elmore vehicle, eventually bought out by today’s 
General Motors.  It is also home to beryllium production, used in nuclear power, nuclear 
weapons, and space program technology.  Materion, one of the county’s largest employers, is a 
beryllium production facility located outside the village in adjacent Harris Township.  Elmore is 
primarily a bedroom community for people commuting to work in nearby Toledo but is home to 
many other small businesses.  Schedel Arboretum and Gardens, a picturesque oriental garden, 
is located in Elmore along the Portage River. 
 

Table 2-4: Elmore Statistics 
Statistic Figure 

Population, 2010 1,410 
White 96.4% 
Black or African American 0.5% 
Other 3.1% 
Number of Households 558 
Persons per Household 2.53 

 
Genoa 
The village of Genoa is located in western Ottawa County, just north of the Sandusky County 
border and east of the Lucas and Wood County lines.  Graymont, founded in 1948, is one of the 
world’s leading producers of limestone products.  The company operates a plant in Genoa that 
is one of the largest dolomite lime hydration facilities in the United States.  Other Genoa 
residents work in retail and service establishments, or drive a few miles to the businesses and 
manufacturing in east Toledo.  Children in Genoa attend Genoa Public Schools.  There are a 
variety of churches in the village, including Roman Catholic and Protestant denominations. 
 

Table 2-5: Genoa Statistics 
Statistic Figure 

Population, 2010 2,336 
White 96.2% 
Black or African American 0.4% 
Other 3.2% 
Number of Households 944 
Persons per Household 2.38 

 
Marblehead 
Marblehead is located on the tip of the Marblehead peninsula bordering the Sandusky Bay.  The 
village is a major limestone producer, hauling limestone product out of the area on lake 
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freighters.  Marblehead has the oldest operating lighthouse on the Great Lakes, and is home to 
a U.S. Coast Guard station.  Johnson’s Island on the far tip of Marblehead once served as a 
Confederate officer POW camp in the Civil War and has a Confederate cemetery within its 
bounds. 
 

Table 2-6: Marblehead Statistics 
Statistic Figure 

Population, 2010 903 
White 98.7% 
Black or African American 0.2% 
Other 1.1% 
Number of Households 417 
Persons per Household 2.17 

 
Oak Harbor 
Oak Harbor is the most populated village in Ottawa County.  Located centrally, Oak Harbor sits 
on the Portage River as it widens and deepens, leading out to Lake Erie.  Oak Harbor’s roots lie 
in lumber production and shipping all around the world, even in the 1800’s.  The village, then 
named Hartford, was home to many sawmills and lumberyards.  When post office confusion 
required the name of the village to change, “Oak” was chosen because of the prevalence of 
high-quality oak wood products and lumber, and “Harbor” represented the importance of the 
Portage River to the village.  Some of the largest vessels on the Great Lakes came out of Oak 
Harbor, transporting product all over the world.  Today, Oak Harbor is home to small businesses 
(including lumber yards), services for residents, and the well-known Apple Festival in mid-
October. 
 

Table 2-7: Oak Harbor Statistics 
Statistic Figure 

Population, 2010 2,759 
White 97.5% 
Black or African American 0.3% 
Other 2.2% 
Number of Households 1,153 
Persons per Household 2.39 

 
Port Clinton 
Port Clinton is the largest and most populous jurisdiction in Ottawa County and serves as the 
county seat.  It is located 44 miles east of Toledo and 90 miles west of Cleveland between the 
lakefront and State Route 2, a major east-west thoroughfare leading from Toledo to Cleveland 
and into New York State. 
 
The Portage River enters Lake Erie on the northwest side of the city.  The entire northern side 
of the city is bounded by lakeshore; the southern side is as close as ¼ mile from the Sandusky 
River as it empties into the Sandusky Bay.  There are no significant ditches or creeks inside the 
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city.  The terrain is mostly flat with little change in elevation from one side of the city to the 
other. 
 
When the city was founded in the early 1800s, the area was mostly orchards, vineyards, and 
fields.  Aggressive industrial development bolstered Port Clinton’s population in the mid-1900s 
as secondary automotive and production facilities, including Standard Products, Silgan 
Industries, Camp Perry, and others, brought manufacturing jobs to the city.  Many industries 
ceased to operate in the late 1900s and early 2000s.  As these industries slowly disappeared, 
the population decreased as people moved elsewhere for employment.  Port Clinton, along 
with many other jurisdictions, endured an economic downturn before the tourist industry was 
embraced and growth began to serve a transient population through service-based business 
opportunities in recent years. 
 
Situated on the shores of Lake Erie, Port Clinton is part of what is now referred to as 
“Vacationland”.  Between the months of April and October, thousands of tourists visit the area 
for boating and fishing and to enjoy the waterfront community.  With nearby attractions 
including Put-in-Bay, Middle Bass Island, Kelley’s Island, Cedar Point, and Kalahari Water Park, 
Port Clinton is a well-known destination for tourists of all ages.  The area now sports large 
franchised hotels, private bed and breakfast facilities, marinas, campgrounds, condominiums, 
cottages, and many privately owned seasonally occupied residences.  It is a destination vacation 
spot for families, singles, and retirees, boosting seasonal populations by upwards of 100,000 on 
a beautiful summer day. 
 
Because the adjacent lake waters are rich in walleye, Port Clinton is known as the “Walleye 
Capital of the World”.  Fisherman flock to the city for charter fishing and boating, and Port 
Clinton Fish Company harvests walleye and yellow perch to sell commercially to restaurants 
and food suppliers.  Thousands of vacationers also pass through the city to enjoy the Lake Erie 
Islands by way of ferries based in the city.  Port Clinton serves as the hub for much of the 
tourism trade for the general area, amounting to a significant transient population for the 
warmer half of the year.   
 
Key businesses in Port Clinton include the Jet Express, owned by Put-in-Bay Boat lines which is a 
ferry service that carries visitors and workers to the Lake Erie Islands.  Many other retail 
institutions, restaurants, hotels, and service-based professional offices fill the city’s storefronts. 
 
Port Clinton has one hospital, a 25-bed critical access hospital with a robust emergency 
department.  Numerous medical offices and ancillary services are placed within a short distance 
from the hospital. 
 
Port Clinton City Schools serve the city and surrounding townships with in Port Clinton with an 
elementary, middle, and high school for 1,800 students.  There are no other educational or 
vocational centers in the city. 
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Table 2-8: Port Clinton Statistics 
Statistic Figure 

Land Area 2.08 sq. miles 
Population, 2010 US Census 6,009 
White 87.9% 
Black or African American 2.3% 
Other 9.8% 
Number of Households 2,608 
Persons per Household 2.25 
Median Income $46,529 
Persons below Poverty Level 13.5% 
Elevation  

 
Although the most current official population statistics list Port Clinton’s population as 6,009, 
local officials believe the actual figure is slightly higher.  When the city annexed a small section 
of Portage Township for development purposes, the population increased to 6,035.  
 
Put-In-Bay 
Put-In-Bay is the smallest village in the county by population and is located on South Bass 
Island.  Put-in-Bay was named for the protection it afforded ships in storms.  They would “put 
in” at the island and wait out the storm.  The village is home to the Perry Victory and 
International Peace Memorial, which, at 352 feet high, is the tallest open-air observatory 
operated by the National Park Service.  This area was home to Commodore Oliver Hazard 
Perry’s troops during the War of 1812 just prior to their defeat of the British Royal Navy.  Put-
in-Bay boasts of the world’s largest geode, Crystal Cave and Stonehenge Estate, a site 
registered with the National Registry of Historic Places, and is a popular resort destination.  
Although the village has a very small year-round population, this number increases dramatically 
during the summer months with seasonal residents, vacationers, and day-trip visitors. As many 
as 100,000 visitors can occupy the island on a beautiful summer day.   
 

Table 2-9: Put-In-Bay Statistics 
Statistic Figure 

Population, 2010 138 
White 100% 
Black or African American 0 
Other 0 
Number of Households 70 
Persons per Household 1.94 

 
Rocky Ridge 
Rocky Ridge is one of three villages in Ottawa County with a population of less than 500.  The 
village is located northwest of Oak Harbor and was settled “up on the ridge” and out of the way 
of flooding and other natural disasters.  Today the village is a small bedroom community 
located on a railroad track that accesses the Toledo port area.  The community is residential 
and boasts of its resilience, safety, and friendliness. 
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Table 2-10: Rocky Ridge Statistics 

Statistic Figure 
Population, 2010 417 
White 95.7% 
Black or African American 0 
Other 4.3% 
Number of Households 159 
Persons per Household 2.62 

 
2.1.3 Townships 
Ottawa County is divided into 12 townships. Each township and its population according to 
2010 U.S. Census figures is listed in Table 2-11. 
 

Table 2-11: Township Population Statistics 
Township Population 

Allen 3,780 
Bay 1,458 
Benton 2,641 
Carroll 2,135 
Catawba Island 3,599 
Clay 5,058 
Danbury 5,167 
Erie 1,221 
Harris 3,018 
Portage 1,291 
Put In Bay 633 
Salem 5,371 

 
Because the county is broad from east to west, and narrow from north to south, the townships 
are grouped into three zones for the purpose of profiles.  Each zone of townships is 
characterized by common traits, vulnerabilities, and needs, and the individual jurisdictions in 
each zone are very much like one another.   
 
West Townships – Allen, Benton, Clay, and Harris 
The West Townships include Allen, Benton, Clay, and Harris. These townships consist of highly 
productive farmland along the Portage and Toussaint rivers.  Farms are operated by families, 
many handed down from generation to generation over the centuries.  The land is 
characterized by flat terrain, wide and straight ditches, and checkerboard roads that create an 
easily navigated rural area. Some wooded areas are still present in this area that used to be 
known as the Black Swamp, but most acreage has been stripped of trees and brush to utilize 
productive farmland.  Many fence rows have been removed, making the flat land vulnerable to 
wind damage and erosion, with little to break up strong winds and prevent damage to 
structures. The townships are evenly but not densely populated, and neighborhoods consist of 
farmsteads and collections of one-to-five-acre plots along roads with single family homes, many 
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of which were built in the most recent quarter century. There are few mobile homes, but there 
are many modular homes and pole barns on these small plots.  The villages in these townships 
are clearly defined, relatively closely populated, and organized in proximity to important 
roadways, waterways, and businesses.  Most non-farm businesses are located near the towns, 
some inside incorporation limits and others not but proximal to the town. 
 
Central Townships – Bay, Carroll, Erie, and Salem 
The Central Townships include Bay, Carroll, Erie, and Salem.  These townships are characterized 
by converging waterways, where the Toussaint and the Portage both reach Lake Erie.  Bound by 
Lake Erie on the northern side, the mouth of both the Portage and the Toussaint rivers in the 
middle, and the Sandusky Bay and Mud Creek on the east and south, the greatest fear for this 
area is expressed as “when the lake meets the bay”.  The elevations drop, the rivers widen, and 
the soil is mostly silt and muck.  Drainage is poor, water tables are close to the surface, and 
ditches are wide.  Mud Creek reaches the bay and forms a broad mouth on the south end of 
Bay Township as the creek enters Sandusky Bay.  The riverbeds and coastal land are highly 
susceptible to riverine flooding at the same time northeasterly winds can push lake water back 
into the waterways, overrunning the wasteland, buffer zones, and taking over even the 
developed properties.  These wind versus watershed forces cause a coup-contra-coup flow of 
water that inundates the shorelines and swallows up low-lying properties.  These four 
townships that are home to campgrounds, tourist attractions, parks, and other scenic 
attractions on a sunny day can become the land of monstrous flooding when the tides turn and 
the wind blows. In the most severe of possibilities, the bay could meet the lake, burying these 
central townships under water.  On the other hand, these same four townships can be the site 
of fun and recreation, and all the beauty and joy that attract thousands and thousands of 
visitors to the North Coast every summer.   
 
East Townships – Catawba Island, Danbury, Portage, and Put-in-Bay 
The East Townships include Catawba Island, Danbury, Portage, and Put-in-Bay.  Catawba Island 
and Danbury, along with the village of Marblehead, sit on two peninsulas.  Catawba Township, 
at one point, was considered an island when parts of the land were covered in water.  Today, 
the “island” is really a peninsula, connected to the mainland by a narrow strip of land.  Both 
peninsulas stick out of the lake with rocky subterranean composition, lending the area to low 
risk of flooding over high embankments and rocky shorelines. 
 
Catawba Island and Portage Townships are home to many yearlong residents.  Single and 
multiple family homes are densely placed across most of the area.  Danbury Township near the 
Village of Marblehead and the unincorporated area of Lakeside is densely populated with single 
and multiple family homes, but part of the township is farmland that produces fruits and 
vegetables and nursery stock. Put-in-Bay is a tourist island in the summer and a small quaint 
and isolated village in the winter. 
 
This entire area is home to a doubled or tripled population during the summer months.  
Campgrounds, condominiums, time-share properties, and hotels pepper the landscape.  
Restaurants, marinas, boat docks, parks, and other tourist attractions share the area with a few 
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fruit orchards and nurseries.  Gathering places like Perry’s Monument and Lakeside Chautauqua 
attract tourists for special programs during the tourist season.  Marinas are jam-packed with 
sailboats, yachts, fishing boats and speedboats as tourists take to the lake for a summer of fun 
and recreation. 
 
Most of the soil and substructure is rock and sand.  LaFarge Quarries operates a large stone 
mining operation, and abandoned gypsum mines exist, mostly in Portage Township.  
 
Put-in-Bay Township is the largest township in Ohio in terms of water and land area.  The 
township includes the unincorporated areas of South Bass Island as well as the other Lake Erie 
Islands located in Ottawa County.  The Bass Islands (South Bass that is home to Put-in-Bay, 
Middle Bass, and North Bass) are the largest and most inhabited.  Gibralter Island, Rattlesnake 
Island, Ballast Island, Green Island, Mouse Island, Starve Island, and Sugar Island are the larger 
of several very small islands surrounding the Bass Islands.  Few of these islands are inhabited 
and most are privately owned.  The Ohio State University uses Gibralter Island as a research 
base only.  Rattlesnake Island is a privately owned island resort. The Canadian border is less 
than two miles beyond North Bass Island. 
 
2.1.4 Institutions and Special Facilities 
Ottawa County has abundant educational and healthcare resources available for residents. 
There are multiple military or para-military facilities in the county, employing and serving 
county residents, and federal homeland security facilities that do the same.  These services 
improve the quality of life for residents and contribute to the economy of Ottawa County.  
 
Education 
For primary and secondary education, Ottawa County is served by 6 public school districts and 3 
parochial schools. 
 

Table 2-12: Ottawa County Schools 
Public School Districts Private/Parochial/Charter Schools 

Benton-Carroll-Salem Local School District 
Danbury Local School District 
Genoa Area Local School District 
Port Clinton City School District 
Put-in-Bay Local School District 
Woodmore Local School District 

Immaculate Conception School 
St. Boniface Catholic School 
Ottawa County Christian Academy 
 

 
Although there are no colleges or universities in Ottawa County, post-secondary education is 
available at Terra State Community College in Fremont (Sandusky County); Bowling Green State 
University Firelands Branch in Huron (Erie County) as well as the main campus in Bowling 
Green; Owens State Community College in Wood County; and The University of Toledo in Lucas 
County.  Other small private colleges operate in Lucas County and nearby Monroe County 
Michigan. Vanguard Vocational School, EHOVE Career Technical Center, and Penta Career 
Center serve Ottawa County through the secondary schools and adult education divisions.   
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Healthcare 
Ottawa County has one hospital.  Magruder Hospital is a 25-bed in-patient and emergency 
facility, classified as a critical access hospital, that provides a 24-hour emergency department 
and a wide range of inpatient and outpatient services including cardiology, orthopedics, and 
pulmonology.  For other specialized healthcare services, local residents travel to Sandusky, 
Cleveland, or Toledo. 
 
The county has four licensed nursing homes with 337 beds and four licensed residential care 
facilities with 175 beds.  These facilities provide healthcare and housing for elderly individuals, 
dementia patients, and others recovering from short- and long-term illnesses and injuries.  
These include Genoa Care Center, Ottawa County Riverview Healthcare in Oak Harbor, 
Edgewood Manor in Port Clinton, and Otterbein North Shore in Marblehead. 
 
Special Facilities 
The United States Department of Homeland Security built a large facility in Portage Township in 
2012.  This is the first ever single facility to house the Customs and Border Patrol, Field 
Operations Offices, and Air and Marine Offices in a single facility.  They serve the western and 
central Lake Erie area, and protect the northern international border from terrorist and criminal 
activity 
 
Camp Perry, a base of the Ohio National Guard, is located in Erie Township to the west of Port 
Clinton, housing the Red Horse Squadron of the Ohio National Guard.  Annual rifle matches are 
held at Camp Perry, drawing hundreds of thousands of participants, event staff, and spectators 
to the area.  Military reserve groups and others meet at Camp Perry for periodic camps and 
operational activities on a year-wide basis.  When not used for military purposes, the Red Horse 
Banquet Hall is the county’s largest gathering space, hosting many special events, receptions, 
and parties. 
 
The United States Coast Guard Marblehead Station sits on the shore of Lake Erie in the Village 
of Marblehead.  They patrol the central section of Lake Erie and provide security and safety 
services for boaters and freighters on Lake Erie.  They work in conjunction with the Detroit 
Station of the Coast Guard to execute rescue operations when necessary, and work with local 
responders to conduct other emergency operations. 
 
The Davis-Besse Nuclear Power Station is located in Carroll Township.  This highly secured 
nuclear power generating facility was built nearly fifty years ago, and is owned by Energy 
Harbor.  The facility employs hundreds of direct and contractual employees, and brings other 
contractors and regulatory staff to the county on a regular basis.  The plant also provides 
financial support to local government to support the cost of housing such a facility in a local 
jurisdiction. 
 
2.1.5 Infrastructure 
Ottawa County’s infrastructure provides residents, workers, and visitors with critical access to 
services.  This section describes Ottawa County’s transportation and utility systems. 
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Transportation 
Ottawa County is traversed by more than 1,500 miles of roads.  The Ohio Turnpike is the only 
interstate that crosses the county.  There are approximately 140 miles of state-owned highway 
in the county, including SR2 that runs from end to end.  Township and county roadways 
measure almost 471 miles, and city streets account for 67miles of pavement. 
 

Table 2-13: Ottawa County Highways 
Interstate Routes State Routes 

I-80/90 SR 2 
SR 19 
SR 51 
SR 53 
SR 105 
SR 163 

SR 269 
SR 358 
SR 579 
SR 590 
SR 795 

 
Within the county, there are 639 bridge structures.  Of these, the county maintains 359 and the 
Ohio Department of Transportation maintains 211.  The remaining structures are maintained by 
local jurisdictions or other agencies. 
 
Because Ottawa County is home to several Lake Erie Islands, the county has more airports than 
most counties with a similar population.  There are five public airports in Ottawa County as well 
as several additional private airstrips.  Erie-Ottawa International Airport is located in Portage 
Township and provides cargo and passenger service from the mainland to the islands and 
Canada.  Service on the islands is provided through Middle Bass-East Point Airport, Middle Bass 
Island Airport, North Bass Island Airport, and Put-in-Bay Airport. 
 
Ferryboats provide the majority of transportation to and from the Lake Erie Islands.  Miller Boat 
Line provides passenger and vehicle transportation between Catawba Island Township and 
South Bass Island.  The Jet Express provides passenger-only service between South Bass Island 
and docks in Port Clinton, Sandusky, and Kelley’s Island.  Kelley’s Island Boat Lines operates a 
barge-type ferry service out of Marblehead, carrying passengers, freight, and heavy cargo to 
the island.  Ferry service is also available between South, Middle, and North Bass Islands.  
Private boats also frequently provide transportation between the many marinas on the 
mainland and islands. 
 
Utilities 
The majority of homes in Ottawa County, more than 73%, 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 2-14. 
 

Table 2-14: Ottawa County Utility Service Providers 
Electric Service Natural Gas Service 
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Toledo Edison 
Ohio Edison 
Elmore Village* 
Genoa Village* 
Oak Harbor City* 
*Municipal Electric Utilities 

Columbia Gas of Ohio 
 

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

• Bottled, tank, or LP gas 19.6% 
• Coal, coke or wood  3.2% 
• Fuel oil, kerosene  3.1% 
• Solar energy or other fuel 0.5% 
• No fuel used   0.0% 

 
Ottawa County’s Sanitary Engineering Department operates the Regional Water Treatment 
Plant.  The plant has a capacity of 9 million gallons per day and includes three elevated water 
towers and 182 miles of transmission and distribution lines.  The plant serves Port Clinton, Oak 
Harbor and the townships of Danbury, Catawba Island, Portage.  The county also operates two 
wastewater treatment plants.  The Portage-Catawba Island Wastewater Treatment System has 
a capacity of 1.34 million gallons per day and the Danbury Township Wastewater Treatment 
System has a capacity of 3.8 million gallons per day.  This system serves the Plastered townships 
of Danbury, Catawba Island, Portage.  Other jurisdictions operating wastewater treatment 
plants include Elmore, Genoa, Port Clinton, Put-in-Bay, and Oak Harbor. 
 
Residents in Carroll Township receive water from the Carroll Township Water and Sewer 
District.  Elmore, Rocky Ridge, Clay Center, and the remaining townships are served through 
individual wells for potable water and leach systems for wastewater and sewage management.  
The Village of Elmore will connect to the county water system by the end of 2022. 
 
2.1.6 Topography 
Ottawa County’s landscape is generally flat with little change in elevation across the county.  
The highest point is in Danbury Township and measures 680’ above sea level.  The rocky areas 
at the east end of the county are the high point; elevations slope downward along the shores of 
Lake Erie and the Sandusky Bay. 
 
The climate of Ottawa County is consistent with most of Ohio.  The humid continental climate 
zone features cold winters and hot summers.  The average annual temperature is 50.2° F.  July 
is the warmest month and January is the coldest.  The county’s average annual rainfall is 31.77 
inches. 
 
Land Use 
Agriculture is the predominant land use in Ottawa County.  Cropland and pastures account for 
71.52% of all land use.  The county also features significant amounts of forests, open water, and 
wetlands. This includes 21 areas or facilities totaling 5,543 acres of state parks, forests, nature 
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preserves, and wildlife areas. There is an area in Portage Township to the east of Port Clinton 
where abandoned gypsum mines are below the surface, and cause instability where SR 2 
crosses State Road, in general, on land owned by drywall manufacturers both in the past and 
presently.  These mines are abandoned and no longer pumped free of water since the late 
1970’s.  There are limestone quarries in Genoa, Clay Center, and Marblehead. 
 

Table 2-15: Ottawa County Land Use 
Land Use Percentage 

Cropland 60.62% 
Pasture 10.90% 
Urban (Residential, Commercial, Industrial, 
Transportation, Urban Grasses) 8.12% 

Forest 7.47% 
Open Water 7.01% 
Wetlands (Wooded, Herbaceous) 5.18% 
Bare/Mines 0.72% 

 
Parks and Natural Habitats 
The Lake Erie shore is lined with campgrounds, parks, and natural habitats.  Ottawa County is 
home to 21 park areas totaling 5,543 acres.  The federal and state parks include Ottawa 
National Wildlife Refuge, Crane Creek Wildlife Experimental Station, Magee Marsh State 
Reservation, Toussaint Creek Wildlife Area, Ottawa National Wildlife Area, Catawba Island State 
Park, East Harbor State Park, Dempsey State Park, Meadow Brook Marsh, Little Portage River 
Wildlife Area, South Bass Island State Park, Middle Bass Island State Park, and North Bass Island 
State Park.  Perry’s Victory and International Peace Memorial National Monument is located on 
South Bass Island and the only park in the region managed by the National Park Service.  
Individual municipalities and jurisdictions also maintain local many parks and there are several 
privately owned recreational areas for hunting, fishing, and camping. 
 
2.1.7 Waterways and Watershed 
Ottawa County is part of three primary watershed areas – Toussaint, Portage, and Sandusky.  
The Portage River and the Toussaint River flow through Ottawa County on the way to Lake Erie. 
The Sandusky River forms the eastern-most perimeter of the county as it reaches the Sandusky 
Bay.  Most of the county drains through the Crane, LaCarpe, Toussaint, Turtle and Muddy 
Creeks, and the tributaries of those waterways. 
 

 
 
 
 
 
 
 
 



Ottawa County 2022 Hazard Mitigation Plan 
 

2-15 

Map 2-2: Ottawa County Watersheds 

 
Source: Ohio Department of Natural Resources 
 
As part of the area closest to the lake and receiving runoff water from several counties to the 
south, Ottawa County has a great deal of marshy area along the lakeshore and inland area close 
to the lake.  This includes marshland, natural habitat, protected habitat, and swamp land. 
 
Other major waterways in Ottawa County include Muddy Creek and Muddy Creek Bay (Salem 
and Bay Townships), Wolfe Creek and Sugar Creek (Harris and Salem Townships), Packer Creek, 
Toussaint Creek and Toussaint River, and Turtle Creek.  
 
2.1.8 Regulation 
The Ottawa County Building Inspection is responsible for enforcing building codes for 
residential and commercial structures across the county.  The department also administers the 
county’s floodplain regulations.  The Chief Building Official is the designated Floodplain 
Administrator.  Section 3.0 of the county’s floodplain regulations designates a Floodplain 
Administrator and specifies the duties of that office, which include updating regulations and 
enforcing such regulations under Section 6.0.  Additionally, the Floodplain Administrator 
routinely monitors flood hazard areas to enforce regulations and provide community 
assistance, such as encouraging owners to maintain flood insurance policies.  
 
The Ottawa County Regional Planning Commission is responsible for land use and subdivision 
across the county.  They also support the implementation of zoning and floodplain regulations 
throughout the county. 
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OTTAWA COUNTY WATERSHED MAP

04100010 Cedar-Portage

04100010 010 – Lake Erie tributaries below Maumee River to above Toussaint River
1 – (04100010 010 020) Wolf Ditch and Berger Ditch
2 – (04100010 010 040) Cedar Creek, including Reno Side Cut and Ward Canal plus Lake 
       Erie drainage between Reno Side Cut and Crane Creek
3 – (04100010 010 050) Crane Creek, including Henry Creek
4 – (04100010 010 060) Turtle Creek, plus Lake Erie drainage between Crane and 
       Toussaint creeks

14-Digit Watershed Descriptions for:

04100010 020 – Toussaint River
5 – (04100010 020 010) Toussaint Creek headwaters to near Graytown
6 – (04100010 020 020) Toussaint Creek from near Graytown to Lake Erie, except Packer
       and Rusha creeks
7 – (04100010 020 030) Packer Creek
8 – (04100010 020 040) Rusha Creek

14-Digit Watershed Descriptions for:

04100010 060 – Portage River below North Branch to below Sugar Creek
9 – (04100010 060 010) Portage River below North Branch to above Sugar Creek,
       includes Lacarpe Creek Outlet #4
10 – (04100010 060 020) Sugar Creek

14-Digit Watershed Descriptions for:

04100010 070 – Portage River below Sugar Creek to Lake Erie and Lake Erie
tributaries below Toussaint River to Marblehead
11 – (04100010 070 010) Wolf Creek
12 – (04100010 070 020) Ninemile Creek
13 – (04100010 070 030) Little Portage River below Ninemile Creek to Portage River
14 – (04100010 070 040) Portage River below Sugar Creek to Lake Erie including Lacarpe
        Creek Outlets #2 and #3, except Wolf Creek and Little Portage River
15 – (04100010 070 050) Lake Erie drainage downstream of Toussaint Creek to Marblehead,
        except Portage River

14-Digit Watershed Descriptions for:

04100011 – Sandusky

04100011 010 – Muddy Creek and North Shore Sandusky Bay tributaries 
16 – (04100011 010 010) Muddy Creek, except Little Muddy Creek
17 – (04100011 010 030) Drainage to north side of Sandusky Bay including Johnson’s
        Island

14-Digit Watershed Descriptions for:

04120200 – Lake Erie Islands

04120200 010 - Lake Erie Islands 

18 – (04120200 010 010) Lake Erie Islands adjacent to Ottawa and Erie counties,
        including North Bass, Middle Bass, South Bass and Kelleys islands, and smaller
        islands

14-Digit Watershed Descriptions for:

04100010 Cedar-Portage, continued
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Watershed Boundaries

8-Digit HUC
Watershed Boundaries
11-Digit HUC
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Nine of Ottawa County’s twelve townships have zoning regulations in place. These townships 
employ part-time zoning inspectors to administer their local zoning requirements.  A complete 
list of the zoning regulation status for each township is provided in Table 2-16.  Each township 
maintains a land use plan, which is available to the public via the Regional Planning 
Commission’s website. 
 

Table 2-16: Township Zoning Status 
Township Zoning Status 

Allen Zoned 
Bay Unzoned 
Benton Zoned 
Carroll Unzoned 
Catawba Island Zoned 
Clay Zoned 
Danbury Zoned 
Erie Unzoned 
Harris Zoned 
Portage Zoned 
Put In Bay Zoned 
Salem Zoned 

 
2.1.9 Economy and Development  
Ottawa County’s economy is based primarily in agriculture, manufacturing, and tourism.  The 
lakeshore areas of the county dominate the service and tourism industries; agriculture is more 
prevalent in the central and west portions of the county. 
 
Business and Industry 
Ottawa County has a strong history in industrial production and innovation.  The county is a 
worldwide center for pump production and provides significant resources for plastics and 
sensors manufacturing.  With ample road and rail transportation readily available to industries, 
Ottawa County is perfect setting for the production of goods to serve the continental United 
States.  This strong manufacturing sector forms the basis of the county’s economy.  
 
In recent years, tourism has grown to be a significant part of the economic thread of Ottawa 
County.  Each year, hundreds of thousands of visitors flock to the Lake Erie Bass Islands and the 
Village of Put-in-Bay to enjoy the lakefront, fishing, and the beaches.  Resorts and other 
transient housing have cropped up in every corner of the area to provide lodging for overnight 
visitors.  Marinas and docks have appeared along the shoreline, allowing for private boats to 
transport seasonal visitors between the islands and the mainland.  Charter boat availability for 
fishing excursions and day trips has increased rapidly to take advantage of the tourist trade.  
Various forms of mercantile businesses have appeared in coastline communities like 
Marblehead and Port Clinton.  Eateries have popped up in every corner, including coffee shops, 
delicatessens, and sit-down dining rooms.  Tourism has become a significant part of the 
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economic development in Ottawa County and is likely to continue to develop both on the 
islands and the mainland. 
 
Local development organizations such as the Ottawa County Improvement Corporation and 
local Chambers of Commerce have worked diligently to support this growth and foster 
innovation and new business development in the county.  They have worked with schools to 
develop and sustain the skilled labor workforce necessary to start and continue proactive 
business development.  After the loss of significant numbers of industries in the late 1900’s, the 
county rebounded in the past decade by providing a just-in-time workforce with the capabilities 
needed for new and innovative manufacturing and shipping.  The county’s newest industrial 
park, located on SR 163 east of Oak Harbor and west of Port Clinton, continued to grow in 
diversity and numbers, and became home to start-up and expansion of manufacturers as a 
result of aggressive and effective economic development efforts. 
 
The Ottawa County Improvement Corporation adopted a new strategic plan in early 2022 that 
include collaboration between them and county, municipal and township governments, 
schools, civic and community organizations.  The plan goals range from communication 
effectiveness to employee development and infrastructure improvements.  The plan includes 
objectives to retain and expand businesses already in operation, and to attract new businesses 
to the area.  They consider employee development and attraction as well as general 
communications and marketing in this new, whole-community developed plan.  Directly 
relevant to mitigation efforts are objectives that include improvement of public infrastructure, 
facilitation of residential development, and conservation of environmentally sensitive areas. 
 
As manufacturing and business development soars, the service industry follows with growth to 
support and sustain the workforce.  The hospitality and tourist industry thrives during summer 
months to serve boaters, campers and other visitors, and winters are filled with snowmobilers 
and ice fishermen.  The healthcare, education, and government sectors have expanded to serve 
the influx of more industrial workers, providing more support jobs and adding additional 
economic activity to a bustling community. Without a post-secondary educational institution 
located in Ottawa County, the leadership must work hard to foster relationships with vocational 
schools and colleges outside the county to provide opportunity for worker development.  The 
Ottawa County Resource Center plays an important role in the training of skilled workers to 
serve the needs of local manufacturing and tourism employers, and partnerships with adult 
education centers within the vocational schools also supports the workforce development 
goals. 
 
Employment in Ottawa County is attributed to multiple industries. Average employment for 
each sector is listed in Table 2-17. 
 

Table 2-17: Major Employment Sectors 
Employment Sector Establishments Average Employment 

Trade, Transportation, and Utilities 217 2,671 
Leisure and Hospitality 244 2,853 



Ottawa County 2022 Hazard Mitigation Plan 
 

2-18 

Manufacturing 53 2,066 
Local Government N/A 1,918 
Education and Health Services 103 1,811 
Construction 96 587 
Professional and Business Services 122 498 
Financial Services 92 410 
Other Services 78 341 
Natural Resources and Mining 19 193 
Federal Government N/A 274 
State Government N/A 164 
Information 11 41 

 
Per the Ottawa County Community Improvement Corporation, major private sector employers 
include: 
 

Table 2-18: Private Sector Major Employers 
Company Employment Location 

Davis-Besse Nuclear Power Station 820 Oak Harbor 
Materion Brush Inc. 613 Elmore 
Magruder Hospital 420 Port Clinton 
United States Gypsum Company 225 Gypsum 
Avery Dennison 189 Oak Harbor 
Northern Manufacturing 150 Oak Harbor 
Bassett’s Market 139 Port Clinton 
Riverview Industries, Inc. 90 Oak Harbor 
Fenner Dunlop 89 Port Clinton 
Otterbein Marblehead 62 Marblehead 
Signature Label 57 Oak Harbor 
Riverside Machine and Automation 56 Genoa 
ARES Incorporated 51 Port Clinton 
Machining Technologies 48 Elmore 
The Chipmatic Company 46 Elmore 
Graymont Dolime Incorporated 42 Genoa 
Biro Manufacturing 41 Marblehead 
C. Nelson Manufacturing 39 Oak Harbor 
Martin Industries 30 Elmore 
Bay Point Resort and Marina 28 Marblehead 
Catawba Island Club 25 Port Clinton 

 
In the public sector, the most significant employers include Benton-Carroll-Salem Local Schools, 
Ottawa County, and Port Clinton City Schools. 
 
Employment statistics have steadily improved in Ottawa County over the past decade; 
however, in April 2020 the rate was 18.4%, due to the impact of the COVID-19 pandemic.  The 
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rate has consistently decreased since then.  The unemployment rate in Ottawa County during 
December 2021 was 5.5%. 
 

Table 2-19: Employment Statistics 
 2017 2018 2019 2020 2021 2022 

Employed 18,745 28,824 18,763 18,215 18,522 18,100 
Unemployed 1,608 1,615 1,391 1,287 1,078 1,500 
Unemployment 
Rate 

7.9% 7.9% 6.9% 6.6% 5.5% 7.7% 

 
Travel and Tourism  
Ottawa County’s central and east regions, including the Lake Erie Islands, Port Clinton, Catawba 
Island, Marblehead, and the townships have all grown and thrived in light of tourism.  The lake 
provides for boating, skiing, and fishing.  Walleye and yellow perch attract hundreds of 
thousands of fishermen each year from early spring through late fall.  Ice fishermen come to 
experience wintertime fishing during those winters that provide adequate cold to freeze the 
lake.  The lakeshore, from Carroll Township in the west to Danbury Township in the east and 
wrapping around to the Sandusky Bay in Portage Township, and all in between, provides an 
area for marinas, transient dockage, parks, natural habitat, wetlands, bird watching, and 
beaches.  The shoreline is dotted with restaurants, fuel stations and food carry-outs, boat repair 
and towing services, and hotels, condominiums and time share residences.  Privately owned 
cottages and summer homes collect in neighborhoods, creating unincorporated neighborhoods 
all along the shoreline.  Recreational vehicles of all sizes imaginable occupy spaces alongside 
tents and campers in a whole host of campgrounds and RV parks.  Support services such as 
grocery stores, carry-outs, bank branches, car dealerships, and medical offices support these 
temporary residents with the services needed to handle daily functions, emergencies, and 
special events.   
 
Agriculture 
Agriculture is a major contributor to Ottawa County’s economy.  The western and central 
sections of the county are primarily agricultural land, and is where most of the grain and 
livestock farms are located.  Soybeans are the primary grain crop in Ottawa County, followed by 
corn.  Orchards and small grain operations make up a small part of the businesses in the far 
eastern part of the county.  The county’s 121,498 acres of farmland account for more than half 
of all land use in the county.  Corn, soybeans, and wheat are the most prevalent grain crops.  
The county also has several hundred acres of fruit and vegetable crops.  There is limited hay 
production.  Livestock is another important segment of the agriculture industry.  Cattle, hogs, 
and poultry are the largest individual livestock enterprises in the county. There are limited 
numbers of goats, sheep, and horses. 
 

Table 2-20: Agriculture Statistics 
Statistic Figure 

Total Farm Acreage 121,498 
Number of Farms 551 



Ottawa County 2022 Hazard Mitigation Plan 
 

2-20 

Average Farm Size (acres) 221 
Total Cash Receipts $59,220,000 
Receipts per Farm $107,477 
Crop Receipts $55,036,000 
Livestock/Product Receipts $4,184,000 

 
2.1.10 Development Trends 
Ottawa County is an aggressive partner in economic development.  Having suffered industrial 
devastation in the late 1900’s and having lost numerous key industries, the county has 
combined critical components to redevelop the county’s economy and to restore a thriving 
community. 
 
Development in Ottawa County in the 1990’s and early 21st century was aimed at industrial 
recruitment intended to replace the large employers of the previous decades.  Standard 
Products, Uniroyal, and other secondary automotive and federal defense suppliers had been 
the backbone of Ottawa County for many years.  As federal budgets dwindled, military 
installations shrunk in size and capacity, and the automotive industry crashed, Ottawa County 
suffered.  Businesses closed, residents moved away, houses stood empty, and small businesses 
died. 
 
The agricultural base in Ottawa County remained strong.  Orchards and vegetables continued to 
grow in the eastern part of the county, and family grain farms in the other parts continued to 
produce.  Davis-Besse Nuclear Power Station provided a tax base for strong schools, and 
employment there remained high and well paid.  While this sustained part of the county, it was 
not enough to satisfy the entire county’s needs.  A plan to recover from the industrial decline 
was sorely needed.  The years from 1995 until 2005 presented economic and tax base 
challenges as the communities tried to maintain services and infrastructure.   
 
Initial recovery efforts had centered around recruitment of small business and industry.  Small 
manufacturing, trades, and specialty services were courted and sought to replace the large 
employers of the past.  As these efforts met with some success but more failure, the schools 
suffered, the tax base declined, and the horizon looked bleak.  This glim picture was not unique 
to Ottawa County; in fact, the entire north coast of the state was suffering economically.  The 
automotive crash led to a real estate crash, and even more decrease in prosperity hit the whole 
area. Transportation services declined in number, and secondary automotive production 
stopped.  People left the area, and as population decreased, tax bases were adversely affected.  
Jurisdictions couldn’t improve and replace infrastructure, and services for residents were 
limited. 
 
Shortly after the turn of the century, the north coast of Lake Erie came alive.  As economies 
elsewhere improved, tourists returned to the shoreline communities.  Several waterparks 
opened their doors, none more spectacular than Kalahari Water Park and Resort in adjacent 
Erie County.  Kalahari, the largest of its kind in the entire United States, coupled with Cedar 
Point and the Lake Erie Islands, helped Ottawa County become a thriving and prosperous area 
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again.  Hotels began to appear, and condominiums grew out of nowhere. A robust economy 
from April through October gave the county a boost, and started a trend upward and onward. 
 
But with different development activities came different challenges.  The goals no longer were 
creation of large factories and plants, but the construction of hotels, condominiums, and 
vacation homes.  The county was accustomed to a transient tourist population, but had to 
consider that this population was far larger than in the past because far more tourists could be 
housed on the mainland than in years past.  Traffic patterns changed, public services changed, 
and demands on public officials to plan, enforce, and oversee development grew. 
 
As industrial development was considered, several areas were established to attract small 
manufacturing and industries.  An industrial zone just east of Oak Harbor on State Route 163 
was created, and an area inside the city of Port Clinton was designated.  Both have grown to 
include several small industrial facilities, and sit close to transportation and highways.  To date, 
industrial growth is modest but happening as the county is challenged to provide the skilled 
tradesmen necessary for some industries.     
 
Industrial growth has experienced limitations in Ottawa County.  Therefore, the county has 
reassessed its attributes, and focus has moved to include aggressive tourism industry growth, 
utilizing the lake as its central asset to attract more tourists to Ottawa County.  The beautiful 
lakeshore, the magnificent waters of the lake, and the sunshine and beaches are central to 
what brings new people and their business to the county.  The very land that is threatened by 
nor’easters and harsh lake driven snow is why hundreds of thousands of people flock to Ottawa 
County on a summer day. 
 
Growth includes hotels, cottages, and condominiums.  Full time residents live in multi-family 
housing as well as individual homes.  Growth at the airport has facilitated moving people and 
goods quickly between the islands and the mainland, and the ferry services have expanded 
their offerings.  Campgrounds and waterparks thrive as the shoreline becomes alive with 
people from spring through fall.  During the winters that become cold and frigid, the ice 
fishermen come to catch fish on the shallow waters of the western basin.   
 
Today there is more emphasis upon residential growth than in the past.  The focus is lakefront 
homes, island homes, condominiums, and multi-family housing. Development goals have 
changed to recognize that new facilities may have to be built inside areas that flood, for all of 
Ottawa County sits at the bottom of a watershed.  However, growth in this low-lying area can 
occur in a smart and sustainable way if new considerations are given to flood control, smart 
construction, and mitigation in the design phase. 
 
Most of Ottawa County is in a floodplain, and when combined threats of coastal flooding, 
riverine flooding, marshland overflow, and severe thunderstorms and tornadoes prevail, the 
county must make critical decisions regarding development goals.  The key to success in Ottawa 
County is not to prohibit development in flood zones; should the county do that, they would be 
forced to close the doors of just about everything and shut the county down.  Instead, their 



Ottawa County 2022 Hazard Mitigation Plan 
 

2-22 

goals focus on wise development, using materials and practices to withstand the threats 
reasonably anticipated, to facilitate showcasing the very same community characteristics that 
pose the threats to their existence.  Only through this wise development can a lakeshore 
community develop its assets to produce economic benefit for residents through the tourism 
and recreational activities made possible by Lake Erie. 
 
Ottawa County must view economic and community development through a lens filtered with 
caution, being careful to invest in those businesses and industries that support and feed what 
can be sustained all year long.  As a community that thrives in tourism during the warm 
months, from April through October, the retail establishments like stores, hotels, and 
restaurants come alive as visitors to the area walk through their doors.  When the weather 
turns cold, damp and blustery in November, the doors stay closed and the sidewalks are empty.  
The only temporary boon occurs when the deep winter ice is thick and stable enough for ice 
fishing.  That window generally opens for less than two months, and some years does not occur 
at all.  Those late fall to early spring months can be devastating for small business and cause 
them to starve and die with the ebb and flow of commerce in Ottawa County.  Therefore, the 
development must build from the beginning to endure and survive two extremes when based 
upon walk-in and impulse customers.  Resilience to a natural disaster provides yet another 
challenge to these sometimes-fragile businesses, and that potential demise casts a shadow on 
potential new ventures.   
 
Ottawa County is well aware that its growth is dependent, at least in part, upon creating 
resilient communities.  They are aware that building codes, land use planning, regulation and 
enforcement are all key to the long-term success of the county.  These systems exist, and the 
officials and residents in the county are willing to comply with standards that make their 
development wise and sustainable.  Ottawa County was one of the first counties in Ohio to 
adopt residential building codes in the 1970’s, and continues to be a frontrunner in regulation 
development that is used to manage and facilitate growth instead of impede it. 
 
The county and its communities have joined forces to address development in ways that 
protect, preserve, and sustain resistance to damages and resilience through sustainable 
practices.  The municipalities and townships have worked together to create an almost-
consistent building standard throughout the county.  All areas except the Village of Oak Harbor 
are covered by the local building regulations. 
 
Ottawa County developed, implemented and enforced both residential and commercial 
building codes over forty years ago, in approximately 1974.  This was done to provide 
assurances that even the earliest development of seasonal homes and permanent residences 
would be able to withstand the storms that hit Ottawa County. A certified county building 
official has since overseen and approved site and construction plans, and provides permitting 
for electrical, plumbing, and other construction components.  The county registers vendors who 
provide building services, and designates appropriate materials and practices to be used in 
residential development.  New construction and renovations are covered by the residential 
codes, as well as significant repair and replacement of critical home components. 
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Commercial development is regulated and enforced by the Building Inspection Department in 
conjunction with the Ohio Department of Commerce.  The county has adopted the 
International Building Code and the International Fire Codes.  Fire safety inspections are 
completed by local fire departments certified in performing those inspections.  Assistance is 
obtained, when necessary, from the state building inspectors. 
 
When a business decides to develop property, it is required that the risk be considered as the 
blueprints are drawn.  Design must include retention and detention of storm water; elevation 
to keep structures above and clear from flooding; appropriate foundation and structural 
support systems dependent upon the soil and location of the property being developed; 
approval of the construction materials to be used when they could be affected by typical 
threats, such as siding, roofing, and drainage; and construction practices such as site 
preparation, utility installation, and plumbing, heating, and air conditioning installation. 
 
Ottawa County, in light of the standards they have developed, is aggressively developing both 
industrially and residentially.  The county development professionals are recruiting small and 
medium sized manufacturing, services, and industries through providing a skilled workforce to 
fill jobs, adopting tax incentives to assist business owners financially, developing the support 
services to help business owners with ease of relocation and employment, and by fostering 
community cultural growth to establish a good place to raise families and to live. 
 
Because some of the development will occur in rural areas that are currently farmland, the 
county is working to improve drainage through ditch maintenance, storm water management, 
and utility hardening by burying lines and improving aged lines and pipes.  The county is 
working to protect and preserve a high-quality potable water supply in light of algal bloom 
issues in the Western Basin of Lake Erie which affects their water source.  Ottawa County has 
been a leader in the State of Ohio in development of algal bloom testing and treatment.  
Communities have worked diligently to improve storm water and sanitary sewer lines, 
separating these systems under USEPA regulations, for the benefit of current and future 
residents.  Cities and villages have worked to improve the capacity of storm sewers as runoff 
water reaches the lake much faster today than in years past.  The aggressive tiling of farmland 
far up the watershed has brought runoff water into the lake faster than ever before, placing a 
much higher demand on the storm sewers in villages like Oak Harbor, Elmore, and Genoa, as 
well as cities like Port Clinton. 
 
At the same time that Ottawa County is working to attract and secure additional businesses and 
employment opportunities for its residents, the county is working to establish and maintain 
critical relationships with the businesses that already exist.  They are working to facilitate and 
support expansion, to decrease the cost of doing business through efficiency and effective 
governance, and to support the sustainment of jobs and employability. 
 
Through development of recovery resources in the Ottawa County Emergency Management 
Agency, a current capacity to address short- and long-term business recovery after floods and 
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severe storms will help the county survive after disasters.  This whole community planning 
force brings together the various entities needed to repair and restore services after wind and 
water bring casualty.  The community leaders work together to maintain relationships between 
the public and private sectors to address structural damages, loss of business, and cost of 
recovery.  They have made significant efforts to be able to address immediate response needs 
in consideration of short- and long-term recovery needs to make sure the businesses that are 
born in Ottawa County continue to withstand the risks associated with the area and sustain 
resilient practices to enhance survival rates should a significant event strike in the area.   
 
Ottawa County might be a small county in population, but the county leadership thinks 
progressively and positively, and works hard to establish a sound basis for economic growth 
and development.  They work to anticipate the needs, threats and risks of growth, and to 
develop mitigation efforts that lessen or eliminate the losses when possible. 
 
2.2 HAZARD IDENTIFICATION 
Ottawa 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 Ottawa County and examine historical hazard events that have occurred 
in the county. 
 
In developing this assessment, the Ottawa County Core Planning Committee analyzed the 
hazards and risks present throughout Ottawa County. The hazards identified as relevant to 
Ottawa County are:  

• Coastal Flooding 
• Drought and extreme heat 
• Earthquake 
• Flood (Riverine and Flash) 
• Hazardous materials spill/incident 
• Infrastructure – Transportation systems 
• Infrastructure – Utility systems 
• Infrastructure – Water quality  
• Invasive Species 
• Land subsidence 
• Severe thunderstorm 
• Tornado/windstorm 
• Winter storm 

 
Some natural hazards were excluded from this plan because they pose no risk to Ottawa 
County. Table 2-21 identifies these hazards and explains why the hazard is not relevant to 
Ottawa County. 
 

Table 2-21: Excluded Hazards 
Excluded Hazard Justification National Risk Index Rating/Loss Rating 
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Hurricane Not identified as a concern Very low; 3.44 
Mud/landslide Elevation not conducive to this hazard Very low; 6.58 
Tsunami Geographically impossible Not applicable 
Volcano Geographically impossible Not applicable 
Wildfire Insufficient forested area Very low; 0.59 

 
Ottawa County does not have a long history of federal disaster declarations and financial 
assistance. While the State of Ohio has a longer comprehensive list of incidents than displayed, 
Ottawa County escaped damages in many of the incidents that have impacted Ohio over the 
years. The county was most recently included in a 2012 statewide declaration that provided 
assistance for damages from a derecho. Ottawa County has been included in 13 federal disaster 
and emergency declarations.  Table 2-31 identifies these incidents. 
 

Table 2-22: Federal Disaster Declaration History 
DR/EM Number Declaration Date Incident Type 

DR-90-OH January 23, 1959 Flood 
DR-266-OH July 15, 1969 Flood, Severe Storm, Tornado 
DR-377-OH April 27, 1973 Flood, Severe Storm 
DR-362-OH November 24, 1973 Flood, Severe Storm 
DR-436-OH May 31, 1974 Flood, Severe Storm 
EM-3055-OH January 26, 1978 Winter Storm 
DR-951-OH August 4, 1992 Flood, Severe Storm, Tornado 
DR-1227-OH June 30, 1998 Flood, Severe Storm, Tornado 
DR-1444-OH November 18, 2002 Flood, Severe Storm, Tornado, Wind 
EM-3250-OH September 13, 2005 Hurricane Katrina Evacuation 
EM 3346-OH June 29, 2012 Severe Storms/Derecho 
DR-4507 COVID-19 
Pandemic 

January 20, 2020 and 
continuing  

COVID-19 Pandemic 

EM 3457 COVID-19  January 20, 2020 COVID-19 Pandemic 
 
To understand the risk posed by natural hazards in Ottawa County, it is important to define the 
characteristics of each hazard. As a component in determining the county’s risk for these 
hazards, the local history of each hazard was reviewed.  This section defines hazards, identifies 
significant occurrences of each type to impact Ottawa County, and provides a summary of 
Ottawa County’s history with each incident.  A complete list of occurrences for each hazard is 
provided in Appendix A: Hazard and Vulnerability Data.  Historical information was obtained 
from the National Oceanic and Atmospheric Administration’s National Climatic Data Center 
(NCDC) and supplemented with information from local officials. The National Risk Index 
Community Report for Ottawa County, Ohio was also used to analyze risk. 
 
According to the National Risk Index, Ottawa County’s overall risk for natural hazards is very 
low.  The loss expectations are commensurately low.  The risk index takes into consideration 
issues such as annual loss due to natural hazards, social vulnerability of the community, and 
community resilience. A copy of the survey instrument used to collect this information is 
included in Appendix C: Hazard Assessment Survey Tool. 
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Table 2-23: National Risk Index 
Location Risk Index 

Rating 
Risk Index Score 

Ottawa County 
Overall 

Very Low 7.69 

Expected Annual 
Loss 

Relatively Low 11.44 

Social 
Vulnerability 

Relatively Low 34.92 

Community 
Resilience 

Very High 60.03 

Avalanche Not Applicable -- 
Coastal Flooding No Rating -- 

Cold Wave Relatively Low 9.87 
Drought No Rating -- 

Earthquake Very Low 2.41 
Hail Relatively Low 8.78 

Heat Wave Relatively Low 6.69 
Hurricane Very Low 3.44 
Ice Storm Relatively Low 10.53 
Landslide Very Low 6.58 
Lightning Relatively Low 9.38 

Riverine Flooding Relatively Low 9.22 
Strong Wind Relatively Low 12.18 

Tornado Relatively 
Moderate 

16.27 

Tsunami Not Applicable -- 
Volcanic Activity Not Applicable -- 

Wildfire Very low 0.59 
Winter Weather Relatively 

Moderate 
21.78 

 
 
The expected annual loss anticipation is also relatively low in the NRI.  This is the resulting from 
the combination of low-risk ratings, low social vulnerability, and high community resilience. 
 

Table 2-24: Expected Annual Loss 
Location Expected Annual Loss Score Rating 

Coastal Flooding Not rated -- 
Cold Wave Relatively Low 13.19 

Drought No expected loss 0.00 
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Earthquake Very Low 3.58 
Hail Relatively Low 12.23 

Heat Wave Relatively Low 9.51 
Hurricane Relatively Low 9.51 
Ice Storm Relatively Low 17.46 
Landslide Relatively Low 10.73 
Lightning Relatively Low 17.98 

Riverine Flooding Relatively Low 11.81 
Strong Wind Relatively Moderate 26.91 

Tornado  Relatively Moderate 20.83 
Tsunami Not Applicable -- 

Volcanic Activity Not Applicable -- 
Wildfire Very Low 0.75 

Winter Weather Relatively High 34.71 
 
The county’s composite expected annual loss, per the National Risk Index report, is 
$3,166,928.79. This includes building loss of $1,874,273.91, agricultural value of $165,664.38, 
and population loss of 0.15 fatalities. 
 
Ottawa County risk of loss is less than almost half of Ohio and less than the national average.  
The NRI loss rating is 11.44; Ohio’s average by county is 12.08 and the national average is 13.33. 
 
Social Vulnerability 
Social vulnerability refers to the susceptibility of social groups within the county to adverse 
impacts from natural hazards. Ottawa County is considered to have relatively low social 
vulnerability; this indicated that Ottawa County residents are far more likely to withstand the 
impacts of natural hazards than residents in other parts of the United States, although the 
rating is slightly higher than the Ohio average. 
 
The vulnerability factors likely include age as one consideration.  Ottawa County has an aging 
population as younger residents tend to leave the community for job-related reasons, and the 
elderly who have lived in Ottawa County for their entire life remain residents of the county. 
This sometimes places a burden on public services to assist a large number of slightly-disabled 
individuals during and after severe storms and natural disasters.  They tend to need more help 
for a disaster of lesser magnitude than younger communities.  There are also fewer public 
services available to help them. 
 

Table 2-25: Social Vulnerability 
Location Social Vulnerability Score 

Ottawa County 34.92 
Ohio Average 34.28 

National Average 38.35 
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Community Resilience 
Community resilience refers to the community’s ability to prepare for anticipated natural 
hazards, adapt to changing conditions, and withstand and recovery rapidly from disruptions. 
Ottawa County’s resilience is considered Very High. 
 
The resilience factor is likely influenced by two main considerations.  First, many of the homes 
in the eastern end of the county that is vulnerable to more natural hazards has many seasonal 
homes.  Those homes and properties are not considered in disaster loss because they are 
“second” homes.  The loss is borne personally by the owners and insurance companies, 
amounts that are frequently not included in FEMA loss numbers.  Secondly, the residents of 
Ottawa County are self-reliant and tend to problem solve without intervention of government.  
Again, this factor influences loss numbers downward, and combined with the fact that most 
properties are adequately insured, the loss numbers are lower than average. 
 

Table 2-26: Community Resilience 
Location Community Resilience Score 

Ottawa County 60.03 
Ohio Average 56.84 

National Average 54.59 
 
2.2.1 Coastal Flooding  
Coastal flooding is inundation of water along the shoreline of a major body of water.  While 
heavy precipitation plays a part in coastal flooding, there are other key contributing factors that 
make this happen.  The ebb and flow of the water (tidal action) as well as the surface wind 
direction and speed can combine with generally high water levels to result in coastal flooding.  
Additionally, the atmospheric pressure changes and the water’s surface movement can force a 
seiche effect to occur where the body of water shifts from side to side underneath the surface.  
Any or all of the contributing factors can combine to create a coastal inundation of water. 
 
In Ottawa County, the affected area is along the Lake Erie Shoreline and the shoreline of the 
Sandusky Bay due to its large size and openness to Lake Erie.  This area, as shown on the map 2-
6, Ottawa County has over 100 miles of coastline, including shorelines of Lake Erie itself and the 
Sandusky Bay.  The islands are surrounded by water, making their entire perimeter vulnerable 
to coastal flooding.  The shoreline around the Sandusky Bay, where the Sandusky River 
becomes very wide and deep, and empties into Lake Erie, includes areas of Marblehead, 
Danbury Township, Portage Township and Bay Township.  Shoreline adjacent to Lake Erie 
begins in Marblehead and continues through Danbury and Catawba Island Townships, the City 
of Port Clinton, and on to Erie and Carroll Townships.  Additionally, Erie and Bay Townships, and 
the Village of Oak Harbor are vulnerable to flooding because northeast winds push water back 
upstream in the Portage River, reaching low-lying areas and causing flooding. 
 
Large bodies of water like Lake Erie ebb and flow with tidal action.  This naturally brings waters 
onshore, and as lake levels have risen, this flow (inward) phase ends up flooding areas that 
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were previously left dry because the area covered by water is much greater.  When the wind 
comes from the east and accentuates this flow phase of tidal action, the water submerges 
shoreline properties in water even more. There can be sufficient wind and water current to 
create a lake seiche effect where the water below the surface ebbs and flows, and may move 
independently of the surface water.  The varying depth of Lake Erie facilitates this 
characteristic, one that is most dramatically displayed in the shallow waters of the western 
basin.  So impeded drainage due to an already-full lake basin, inward flow of water in tidal 
action, seiche effects caused by atmospheric conditions, and strong winds from the 
east/northeast can all play a role in rapid and severe coastal flooding in Ottawa County that 
puts properties near the shorelines under water. 
 
An important factor in assessing and discussing lake levels is the fact that the water levels rise 
and fall in long cycles.  Lake levels were high in the 1970’s and then lowered for several 
decades.  Only recently, in the last few years, have the levels again risen.  During the forty-some 
years of lower levels, as the tourism industry boomed and communities grew, the perception of 
property-at-risk of coastal flooding vacillated.  Properties along the shoreline in downtown Port 
Clinton, for example, were not perceived as flood prone for many, many years.  Stores, 
restaurants, and service providers opened shop in areas that now flood, in 2022, as lake levels 
have risen again.  Residential properties along the coast, in the absence of high lake levels and 
flooding until a few years ago were beautiful, encouraged the development of private beaches 
and boat docks, and were enhanced and expanded because the community memory of coastal 
flood events was insufficient to raise warning flags.  Some older homes were torn down and 
new elaborate homes and properties were built in their place.  Today bewildered property 
owners with no memory of flooding 40+ years ago are victims of severe floods and property 
destruction. Restaurants that expected to serve dinner and drinks to happy lake-goers are now 
lapping up floodwater from their drowning dining rooms. 
 
Areas in Catawba Island Township, Danbury Township and Marblehead are at a higher coastline 
elevation, as the shoreline is an elevated rocky ledge that provides some protection, dependent 
upon the levels of the lake.  Recently, with rising lake levels, this protection has been minimal. 
Angry waves driven by strong winds and heavy precipitation cross over the elevated rock ledge, 
and end up pooling and flooding the area when the winds die down and the precipitation 
ceases to fall.  The water can’t drain gravitationally and sits stagnant waiting to evaporate. 
Properties that were one time safe from being battered by waves are now in the way of the 
waves.   Docks that stuck far out of the water have been destroyed as they are now lower than 
the top of the water during flow phases of tidal action, or as a seiche effect causes levels of the 
lake to rise even further. Yards, recreational areas, streets, and main highways are now beaten 
by lapping waves, eroding each time the water breaches its historical boundary.  Roads in these 
three townships, especially in Marblehead, are suffering ongoing erosion and surface 
deterioration due to wind and ebb and flow of water when nor’easter storms strike. 
 
When heavy rain accompanies the northeastern winds, coastal flooding is made significantly 
worse.  Water draining from the entire Sandusky, Portage and Toussaint River watersheds ends 
up in Ottawa County at the mouth of each river as it empties into Lake Erie.  When winds are 
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pushing the exceptionally high levels of water back at the mainland, and the rivers are trying to 
carry entire watersheds’ worth of drainage into the lake, a crisis occurs.  The draining water 
meets the high lake levels, the force of diminishing elevation causes drainage to flow hard and 
fast, the wind whips the water back and forth.  As a result, the entire coastline floods, with 
more vulnerable areas in Portage Township, Port Clinton, Erie Township and Carroll Township 
bearing the brunt of angry lake water.  The Sandusky River, wide and full, pushes back into the 
Mud Creek area in south Bay Township, pushes into low-lying residential areas in Portage 
Township, and floods homes, roads and other property.  The wind backs the Portage River up 
into Oak Harbor and low-lying homes and properties flood.  The Toussaint is pushed back into 
fields and lakeshore communities, as well as communities like Willow Beach, Long Beach and 
Green’s Harbor.  Homes are surrounded by water from Catawba Island to Davis-Besse Nuclear 
Power Station, and roads that follow the lake are flooded over and impassable. Homes are 
surrounded and inaccessible, basements and sometimes first floors of homes flood, and roads 
are damaged.  Vehicles become submerged in the worst conditions, and people can be 
stranded until Mother Nature is done beating the coastline with wind and water 
 
Coastal flooding comes with extra consequences.  Erosion is defined as the gradual wearing 
away of the earth’s surface by the natural force of wind and water.  Along the shores of Lake 
Erie, the constant action of wind, water, and ice flows slowly breaks down and wears away the 
rock and soil along the shore every time coastal flooding occurs.  Waves and gravity are the 
primary contributors to the erosion.  As waves crash on shore, they undercut the land and the 
force of gravity pushes soil into the water.  Over time, this process causes the shoreline to 
recede.  Approximately 1.6 million tons of materials are eroded from the lakeshore every year.  
A good part of this is due to coastal flooding. 
 
In recent years, the lake levels have risen as much as four feet in some areas.  This very 
significant change places the non-storm level of the lake waters close to roads, properties, and 
structures.  Due to the level of the water, the least amount of wind then blows the water 
ashore, lapping waves to and from the structures and infrastructure as well as the land itself.  
The constant ebb and flow of the water deteriorates everything, and takes a bit of the surfaces 
and structures with it each time the direction of flow changes. 
 
Major boat lines, including the Jet Express, Miller Boat Line and Marblehead Boat Company that 
supply transportation to the Lake Erie Islands, are experiencing damage every year due to rising 
lake levels and wave action enhanced by higher lake levels.  When their docks are under water, 
they are not able to ferry the lake. These boat lines take not only tourists and visitors to the 
islands, but they also transport critical supplies like food and medical goods and essential 
workers to and from the islands.  They carry equipment, vehicles, and other resources to the 
islands to be used in daily operations.  Without these boat lines, the islands are crippled and it 
is difficult to remain safe and operational when coastal flooding takes this transportation link 
out of service. 
 
Coastal erosion is a significant flooding consequence along the entire Lake Erie shore.  Across all 
of northern Ohio, there are 312 miles of Lake Erie coastline.  Approximately 95% of this 
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shoreline is eroding according to the Ohio Geological Survey.  Ottawa is one of eight counties 
along the coastline and has 100 miles of shoreline along Lake Erie and the Sandusky Bay.  This 
area includes the mainland and islands that fall within the county’s border.  All of these areas 
are at risk for coastal erosion.  Table 2-22 provides general erosion rates from the Ohio 
Department of Natural Resources for Ottawa County and Sandusky Bay, which touches three 
counties.  The long-term rates include the years 1877-1973.  Short-term rates represent 1973-
1990. 
 

Table 2-63: Coastal Erosion Rates 

Location Long-term 
Distance (ft) 

Long-term 
Rate (ft/yr) 

Short-term 
Distance (ft) 

Short-term 
Rate (ft/yr) 

Ottawa County  208 2.0 27 1.6 
Sandusky Bay  
(Erie, Sandusky, and Ottawa Counties) 

241 2.8 32 1.9 

 
Within Ottawa County, the risk for coastal erosion varies by jurisdiction.  The lakeshore 
jurisdictions in the western portion of the county have a higher coastal erosion risk than those 
to the east.  The coastal areas in Carroll, Erie, and Bay Township are primarily beach and marsh 
areas with low elevations.  Structures in these coastal areas are primarily residential, and 
include a large percentage of summer homes and seasonal cottages.  Some of these areas are 
protected by break walls that reduce the impact of waves as they wash onshore. 
 
The eastern municipalities of Marblehead, Port Clinton and Put-in-Bay and Catawba Island, 
Danbury, Portage, and Put-in-Bay Townships are susceptible to coastal erosion but, given their 
higher elevation and rocky surface and sub-surface, erosion is less likely to impact structures 
than in other areas of the county.  The high cliffs and rock ledges on Catawba Island protect the 
homes, businesses, and infrastructure along the lakeshore from wind and water damage.  In the 
city of Port Clinton, the highway and homes are several hundred feet from the coastline and 
not significantly susceptible to coastal erosion damage.  Beaches, docks, and walkways built 
along the lake are, however, highly susceptible to damages.  While the county is significantly 
lakefront, there is limited beach across the shoreline.  A large percentage of the coastal area is 
either marsh and wetland, or rocky ledge. 
 
The map below identifies the areas of Ottawa County at risk for coastal flooding and erosion.  
There are approximately 70 acres of land within this coastal erosion area.  This identified area 
includes marsh, wetland, beach, and rock ledge without differentiation between those types. 
While these areas are susceptible to coastal erosion, there are no documented incidents or 
losses specifically attributed to this hazard.  Most structures are not built close to the water. 
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Map 2-6: Coastal Flood Areas 

 
Source: Ohio Department of Natural Resources 
 
The National Risk Index did not include risk ratings or damage estimates for coastal flooding.  
 
2.2.2 Drought and Extreme Heat (Heat Wave) 
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, or a specific amount of time 
required for an extended dry period to be considered a drought. An event 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. 
 
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 following chart: 
 

Table 2-27 Hazard Ratings for Drought 
Measurement Description 

-4 or less Extreme Drought 
-4 to -3 Severe Drought 
-3 to -2 Moderate Drought 
-2 to -1 Mild Drought 
-1 to -0.5 Incipient Dry Spell 
-0.5 to 0.5 Near Normal 
0.5 to 1 Incipient Wet Spell 
1 to 2 Slightly Wet 
2 to 3 Moderately Wet 
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3 to 4 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 with higher-than-normal temperatures or a 
shorter period with abnormally high temperatures. Regardless of the specific duration or 
temperature, heat waves are a safety hazard to anyone exposed to the extreme heat. People, 
especially the elderly and those with ongoing medical conditions, 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 damage, and property damage, these disasters can 
significantly impact the economy of a region. 
 
Drought/Extreme Heat Risk Assessment 
 

Table 2-28: Average temperatures and rainfall for Ottawa County, Ohio 
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Avg. High 30° 32° 41° 51° 63° 72° 78° 77° 71° 60° 47° 37° 
Avg. Low 21° 22° 31° 40° 52° 61° 67° 66° 60° 50° 38° 30° 
Avg. Precip.  3.4” 3.5” 4.5” 7.2” 10.2” 10.6” 9.1” 8.3 5.9” 5.5” 3.8” 3.5” 

 
Drought and extreme heat are countywide hazards that can affect all areas and jurisdictions. 
Heat waves can occur in Ottawa County and all of Ohio but they are rare and typically short in 
duration.  Extreme temperatures are considered anything above 90 degrees Fahrenheit.  In the 
humid climate of northwest Ohio, 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 rarely last more than a 
few days. A heat wave lasting longer than a week is extremely rare. 
 
Drought is not common in Ottawa 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, can have a significant impact on the agriculture industry 
throughout the county.  Drought and dry conditions can also facilitate field fires; these are 
often worsened by windy conditions that allow the fire to spread easily. 
 
While drought is not common, Ottawa County has been impacted 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 thousands of people 
and substantial numbers of livestock nationwide.  One particular reason for the severity of the 
drought was the farming of land that was only marginally arable.  Another factor was the 
pumping of groundwater near the depletion mark. The Drought of 1989 destroyed crops almost 
nationwide.  Lawns went brown and many cities and jurisdictions enacted water restrictions. 
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This catastrophic drought continued to impact the Midwest and Northern Plains states during 
1989. The drought was not declared over until 1990.  According to the committee, this drought 
was one of the most severe drought incidents that they could recall impacting Ottawa County.  
 
Most recently, the 2012 North American Drought impacted Ottawa County and all of Ohio.  This 
incident 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.  Moderate drought conditions 
were identified in Ottawa County and all of Ohio in 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. According to most measures, this drought 
exceeded the 1988-1989 North American Drought in severity, which is the most recent 
comparable drought.  While this incident significantly impacted many areas of the Midwest and 
Western United States, committee members do not recall the event being that severe in 
Ottawa County.  According to the mitigation planning team, the incident did not have a 
significant impact on Ottawa County. 
 
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 
enough production losses in 85 counties to warrant a Secretarial disaster designation.  On 
September 5, 2012, Ottawa County was included as one of the designated counties.   
 

Table 2-29: Drought/Extreme Heat History 

Hazard 
Total 

Incidents 
Total 

Property Loss 
Total 

Crop Loss 
Total 

Deaths 
Total 

Injuries 
Average 

Loss/Incident 
Drought/Extreme Heat 5 0 5M 0 0 1M (Crop) 

 
Drought Damage Profile 
Although not a frequently occurring hazard, drought and extreme heat are countywide hazards 
and can affect all areas and jurisdictions. Ottawa County can experience slight drought 
conditions 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 caused property damage or human casualties. Reduced 
crop yields for a given year or minor impact on livestock operations is possible, depending on 
precipitations patterns and temperatures. Ottawa County does not have a history of multi-year 
crop losses due to drought or extreme heat. 
 
For the purpose of loss estimates, only the major cash grain crops were considered because 
those crops constitute the majority of production in Ottawa County and are consistently 
produced in the expressed acreages from year to year.  Production livestock can generally be 
sold in spite of drought; other cash crops such as cucumbers, tomatoes, and vegetables are not 
only irrigated, but also heavily insured.  While most farmers purchase crop insurance for all 
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crops, including grain, data does not exist to indicate whether or not all crops are insured in 
Ottawa County. 
 
The National Risk Index does not provide expected annual loss figures for drought.  Based on 
statistics from the USDA National Agricultural Statistics Service and current grain prices, Ottawa 
County could expect the following loss amounts under total crop loss conditions for the most 
prevalent crops produced in the county: 
 

Table 2-30: Drought Vulnerability Assessment 
Commodity Acres Productions (Bu) Current Price  Value 

Soybeans 66,700 3,389,000 $16.12 $54,630,680 
Corn 22,800 2,660,900 $7.00 $18,626,300 
Wheat 5,600 405,000 $10.03 $4,062,150 

 
According to the National Risk Index, Ottawa County’s risk for a heat wave is conserved 
relatively low with an average potential loss score of 6.69.  Expected annual loss values and 
exposure values are provided in the table below.  
 

Table 2-31: Heat Wave Loss Values 
 Expected Annual Loss Values Exposure Values 

Building Value $431 $7,007,690,000. 
Population Equivalence $58,264 $314,852,800,000. 
Agriculture Value $1,616 $59,220,000. 
Total $60,311 $321,919,710,000. 
 
 
The most recent drought situation occurred in Ottawa County in 2016. The USDA designated 
Ottawa County as a primary natural disaster area because of drought conditions that occurred 
from May 24 through October 21, 2016. This designation gave farmers and ranchers in Ottawa 
County and its contiguous counties the opportunity to apply for low interest loans to cover 
their agricultural losses caused by the drought conditions. 
 
The US Drought Monitor indicated that abnormally dry periods were present from July to 
November in 2016; June, July and October in 2017; July through September in 2018; September 
through November in 2019; June through December in 2020 and January through July in 2021.  
There were brief periods designated as “D-1 Moderate Drought” within those time periods.  No 
declarations were made by the state or federal government. 
 
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 
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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: 
 

Table 2-32 Earthquake Ratings 
Intensity Shaking Description/Damage 

I Not Felt Not felt except by a very few under especially favorable conditions. 
II Weak Felt only by a few persons at rest, especially on building upper floors. 
III 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 like the passing of a truck. 
Duration estimated. 

IV 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. 

V 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. 

VII 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. 

VIII 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. 

 
Earthquake Risk Assessment 
Two minor earthquakes with epicenters in Ottawa County have been recorded.  Both incidents 
occurred in Lake Erie northwest of the Bass Islands.  These quakes were very minor on the 
Richter and Modified Mercalli scale and did not cause any damage.  It is unlikely people even 
felt movement.  No other incidents have been documented.  Earthquake is a countywide 
hazard and can affect all areas and jurisdictions. 
 
 

Table 2-33: Earthquake History 
Date Time Latitude Longitude Richter Modified Mercalli Source 

04/12/2007 22:03 41.71 -82.93 2.5 NF ODNR 
04/24/2007 01:09 41.75 -82.93 2.3 NF ODNR 

 
Earthquake Damage Profile 
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Earthquakes are geologically possibly but not common in Ottawa County.  The county has 
experienced two minor earthquakes in that past, although these have all occurred away from 
land on Lake Erie and been very minor.  As such, there is little data to support committing 
extensive resources to earthquake-proofing buildings and other structures. 
 
The National Risk Index lists the Elmore and Genoa area as having a slightly higher earthquake 
risk than the rest of the county.  This is likely due to the presence of limestone and dolomite 
quarrying facilities with blasting frequency to mine the limestone and dolomite.  There are no 
known instances of earthquakes in any of those areas. The National Risk Index gave Ottawa 
County a very low likelihood of earthquakes, and a loss rating of 2.41 which is also very low. 
 
Because of the low risk and high cost of implementing mitigation strategies related to 
earthquake risk, the Core Planning Team did not identify any such actions.  As they arrived at 
this decision, they reviewed projected loss estimates for a 5.4 magnitude earthquake with an 
epicenter in Port Clinton.  These estimates, generated by the HAZUS loss estimation tool, 
helped the team make an informed decision of Ottawa County’s earthquake risk.  Table 2-34 
includes the vulnerability analysis made available to the committee; a detailed explanation of 
potential earthquake damage in Ottawa County is included in Appendix A. 
 

Table 2-34: Earthquake Scenario Vulnerability Analysis - HAZUS 
Building Type Number of Buildings Exposure 

Residential 2,933 $792,846,308 
Non-Residential 3,050 $665,927,123 
Critical Facilities 71 $15,501,910 
Totals 6,054 $1,474,275,341 

 
The NRI rated earthquake risk as very low at a 2.41, and loss estimates also very low at a 3.58.  
For comparison, the calculations in the National Risk Index are as follows: 
 

Table 2-35: Earthquake Loss Values 
 Expected Annual Loss Values Exposure Values 

Building Value $73,610 $7,007,690,000. 
Population Equivalence $3,359 $314,852,800,000. 
Agriculture Value n/a n/a 
Total $76,969 $321,860,490,000. 
 
Because of the extremely low risk for earthquake damage, the planning team did not identify 
any earthquake-related mitigation strategies.  
 
2.2.4 Flood 
According to the National Weather Service, a flood is defined as an overflow of water onto 
typically dry land. Riverine or flash flooding can cause the inundation of a normally dry area. 
Riverine flooding is caused by rising water from a nearby waterway, such as a river, stream, or 
drainage ditch. Flooding generally occurs after a meteorological event like substantial 
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precipitation, rapid snowmelt, or extreme wind events along coastal waterways. This type of 
flooding can last days or weeks. 
 
Coastal flooding occurs when dry low-lying areas along the coastline are submerged by 
extension of a lake, ocean or other large body of water.  Dependent upon the topography, the 
land can be totally submerged, or parts of it can be submerged and cause isolation of another 
area from the mainland.  Coastal flooding can be the result of wind directed toward the land 
that pushes water from a large lake or river onto dry land.  Shifting winds can cause a seiche 
effect where the water moves as a body from one coast to another, almost like a tidal wave.  
When coastal flooding is caused by a body of water like a lake, the general levels of that lake 
can rise and cause an increased vulnerability to coastal flooding. (Coastal flooding is considered 
a separate hazard and was previously covered in 2.2.1 Coastal Flooding.) 
 
A flash flood is caused by heavy or excessive rainfall over a short period of time, typically less 
than six hours. It is often characterized by raging torrents after heavy rains that impact 
riverbeds, streets, or low-lying areas and can occur within minutes or hours of excessive 
rainfall. Flash flooding can also occur 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. In some flash flood events, storm and/or sanitary sewer 
infrastructure can become overwhelmed, leading to sewer backup inside of structures. 
 
Karst flooding occurs when the drainage capacity of an underground sinkhole is not adequate 
to transfer storm water runoff to the subsurface and the excess water pushes to the surface. 
Unlike riverine and flash flooding, this type of flooding occurs in the days and weeks after heavy 
precipitation events as the rainfall is absorbed into the ground and fills subsurface karst voids. 
As these voids fill to capacity, the water pushes through to the surface, flooding basements, 
yards, driveways, and anything else in the way. This type of flooding can only occur in areas 
with subsurface karst formations, which are not known to exist in Ottawa County except for 
near the islands.  Suspicion is developing that karst topography might exist in the Portage and 
Catawba Island Township areas of Ottawa County based upon characteristics of flooding, but no 
karst area has been designated or identified officially. 
 
Floods are the most common and costly disaster worldwide, resulting in significant loss of life 
and property. They have a substantial impact on infrastructure, including roadway breeches, 
bridge washouts, road wash away, and water-covered roadways. Fast-moving floodwater can 
wash away the surface and sub-surface of roads, creating holes, ruts, and other problems for 
vehicles. Floodwater that is one foot deep is strong enough to carry vehicles away. 
 
Floodwaters seek the path of least resistance as they travel to lower ground and will seep into 
any structure in their path. Basements and lower levels of buildings can become inundated with 
floodwater. Installation of sandbags around the exterior of a building can be a temporary 
stopgap measure but if floodwaters do not recede quickly, the force of the water will move 
through the sandbags and enter the structure.  
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The after-effects of flooding can be just as damaging as the flood itself. Cleanup is often a long 
activity with its own set of hazards. Standing flood water can become 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 cleanup phase. 
 
Because of the low elevation and significant shoreline miles, flooding is a countywide hazard 
and can affect almost all jurisdictions.  All jurisdictions are affected by riverine flooding and 
flash flooding in addition those that experience coastal flooding 
 
Flood Risk Assessment 
Flooding is a significant risk for Ottawa County because of the county’s location between Lake 
Erie and the Sandusky Bay and low elevation in general.  The county has more than 100 miles of 
shoreline along Lake Erie and Sandusky Bay and more than 180 miles along the rivers and 
streams that discharge into Lake Erie.  The county is relatively flat, with a difference in elevation 
of only 33 feet between the west and east ends of the county, a fall of only one foot per mile.  
The Portage River and Toussaint Creek flow eastward as they drain into Lake Erie.  Along with 
their tributaries, these primary waterways push a significant amount of water across the 
lowest-elevation areas of the county.  When water levels in the lake and bay are high, as they 
have been for several years, a moderate northeast wind can push substantial amounts of water 
onshore, damaging many of the residences, businesses, and roadways located along the shore.   
 
Data from NCDC indicates the county has been impacted by 21 flood events since 1950, the 
majority of them flash floods.  Collectively, these events have caused $16,515,000 in property 
damage and $6,045,000 in crop damage.  Four of these incidents have caused more than $2M 
in property damage each.    Since 2016 when the last research was completed, there have been, 
according to NCDC, `20 additional flood events with 15 of them categorized as either “lakeshore 
flood” or “coastal flood”.  This coincides with the rising lake levels that are currently almost 
three feet higher than normal.  Damages have amounted to $1,615,000 in property damages.  
Coastal flooding from May 28-29, 2021 and September 23, 2021 are not listed in the NCDC 
database, but are listed with the county EMA. 
 
The May 2021 event was one of the most memorable coastal floods in recent history.  With 
thousands of visitors ready to converge on the Walleye Festival that weekend, and with an 
amusement company fully set up and ready to operate a carnival, the rains and northeastern 
wind began on Thursday, May 28.  Continuing rain and gale force winds from the northeast 
pushed Lake Erie back into the downtown, along SR 163 both east and west of the city, and as 
far back as Oak Harbor on the Portage River.  Winds took electric service out, raging waves 
dumped heavy stone and debris on roads along the lake, and streets and homes all along the 
coastline were isolated and underwater.  Safety services were challenged to reach people who 
needed help, and the city’s access to outlying areas was cut off by flooded roadways.  Boat 
docks for the Jet Express, Miller Boat Line, and Marblehead Boat Company were underwater 
and beaten by raging waves.  Thousands of tourists who intended to go to Put-in-Bay or 
another one of the Lake Erie Islands for the Memorial Day Weekend were stranded in an 
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isolated city with no power and rising water. The carnival company with ferris wheels and high-
rise attractions was getting wind-whipped and submerged with no place to go.  Vendors in the 
lakeshore park were inundated with water as merchandise became totally saturated and 
floated away.  Stages and tents blew down.  Trash flew across the park, into the water, and 
onto the flooded streets.  The rain stopped after two days, the winds died down, the power was 
restored, and the festival was delayed a week.  At this point, the dollar loss is yet undetermined 
less than one year later.  Losses will include not only property damage, but lost revenue, excess 
funding to clean the city from debris and destroyed property, and wages for countless workers 
in spite of the fact that volunteers worked in droves for days to help victims clean up. 
 
One of the worst flash floods to impact Ottawa County occurred on June 21-22, 2006 when 
severe thunderstorms dumped nearly 10 inches of rain across the county.  This massive rainfall 
caused major flooding across most of the county as the runoff made its way to creeks, streams, 
rivers, Sandusky Bay, and Lake Erie.  Hundreds of homes were damaged by the floodwater and 
dozens of roads were closed because of standing water.  Approximately 20% of the county’s 
soybean crop was destroyed.  Flash flooding in Port Clinton was so significant that the fire 
department had to rescue 15 motorists who became trapped in their vehicles as the water 
rose.  Along the lakeshore in Port Clinton, many roads had 3-4 feet of standing water.  The 
hospital also sustained major damage when floodwater infiltrated the ground floor of the 
building.  In total, the flood caused $8,750,000 in property damage and at least $6,000,000 in 
crop damage. 
 
Another major flood event occurred on April 9, 1989 when strong winds and high lake levels 
combined to cause significant damage along the shores of Port Clinton and Marblehead.  Waves 
measuring 10 to 14 feet crashed onshore, damaging roads and properties.  It took several days 
for the water to drain; when it did, bulldozers and heavy equipment were necessary to clear the 
rocks and debris covering many roadways.  A total of 10 homes were destroyed and more than 
200 damaged by the floodwater.  The roadways and dikes at the Ottawa National Wildlife 
Refuge were heavily damaged and required extensive repair.  In total, the storm caused 
$2,000,000 in property damage. 
 
A major flood event in Ottawa County occurred in Port Clinton on August 19, 2011.  A slow-
moving low-pressure system combined with northeast winds to produce a 5-hour period of 
torrential rain, dropping nearly 7 inches of rain on the city.  The rain fell so fast that storm 
sewers were overwhelmed and floodwater quickly infiltrated homes and buildings.  The EMA 
estimated that nearly 50% of the city experienced at least minor flooding.  The hospital was 
once again impacted with ankle-deep floodwater throughout the ground floor. 
 
In late June 2015, a weather system hung over the area and dropped more than seven inches of 
rain on the area.  At the same time, high winds out of the northeast created a nor’easter storm 
that drove lake water back into the vulnerable areas of Ottawa County, including the City of 
Port Clinton, and the townships of Bay, Portage, Erie, Carroll, and Salem.  Roadways were 
flooded, houses were inaccessible and basements and first floors flooded, and power was out 
for up to a day.  While this storm resulted in significant damage and disruption of life, it did not 
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meet declaration thresholds because many properties were privately insured and/or the homes 
that were damaged were seasonal, not primary, homes.   
 
The National Risk Index gave no coastal flood rating for Ottawa County.  The riverine flood 
rating was relatively low with a potential loss score of 9.22.  This is consistent with local findings 
that most flood damages are caused by either coastal or flash flooding, neither of which were 
rated in the National Risk Index. 
 

Table 2-36: Flood History 

Hazard 
Total 

Incidents 
Total 

Property Loss 
Total 

Crop Loss 
Total 

Deaths 
Total 

Injuries 
Average 

Loss/Incident 
Flood 43 $18,230M $6.045M 0 0 $424K 

 
2.2.4.1 Floodplain Mapping and the National Flood Insurance Program 
Ottawa County began their floodplain modernization with ODNR in Fiscal Year 2005. This 
process began with a scoping meeting held on August 3, 2005 and culminated with the revised 
maps being formally adopted by the county on May 18, 2015. 
 
Table 2-30 provides National Flood Insurance Program status for communities in Ottawa 
County from the FEMA Community Status Book Report for Ohio. 
 

Table 2-37: National Flood Insurance Program Participation 

Community 
Init FHBM 
Identified 

Init FIRM 
Identified 

Current EFF 
Map Date 

Reg-Emer 
Date 

Does Not 
Participate 

Ottawa County - 10/17/1978 05/18/2015 10/17/1978  
Clay Center - 06/20/1980 05/18/2015 (M) 06/20/1980  
Elmore 10/18/1974 04/01/1982 05/18/2015 04/01/1982  
Genoa 07/18/1975 05/03/1982 05/18/2015 05/03/1982  
Marblehead 04/18/1975 02/01/1984 05/18/2015 02/01/1984  
Oak Harbor 03/01/1974 04/01/1982 05/18/2015 04/01/1982  
Port Clinton 02/08/1974 09/30/1977 05/18/2015 09/30/1977  
Put-in-Bay 10/26/1973 09/30/1977 05/18/2015 09/30/1977  
Rocky Ridge     X 

 

2.2.4.2 Repetitive and Severe Repetitive Loss Structures 
Across Ottawa County, dozens of structures experience repetitive flood loss.  Table 2-38 lists 
these structures that have been identified through loss claims.  In official records, the 
structures listed as Carroll Township are identified as being in the Village of Oak Harbor; 
although these properties have Oak Harbor mailing address, they are actually located in Carroll 
Township. 
 

Table 2-38: Repetitive Loss Properties 
Community Number Type Losses Building 

Payments 
Contents 
Payments 

Total 
Payments 
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Ottawa County 102 Residential 288 $2,020,264.01 $477,987.83 $2,498,251.84 
 8 Non-Residential 31 $153,633.74 $70,653.10 $224,286.84 
Carroll 
Township 

5 Residential 10 $50,280.85 $13,752.88 $64,033.73 

 0 Non-Residential 0 0 0 0 
Port Clinton 10 Residential 24 $134,715.73 $32,402.66 $166,578.39 
 5 Non-Residential 15 $36,584.28 $25,545.93 $62,130.21 
 
The county has five known severe repetitive loss structures, as identified in Table 2-39. 
 

Table 2-39: Severe Repetitive Loss Properties 
Community Number Type Losses Building 

Payments 
Contents 
Payments 

Total 
Payments 

Port Clinton 1 Residential 7 33,317.51 7459.00 40776.51 
 1 Non-Residential 6 $85034.47 $34,923 $119,958.01 
Ottawa County 3 Residential 14 $225,587.96 $69,952.75 $295,540.71 
 
Additional repetitive and/or severe repetitive loss structures may exist in Ottawa County, 
especially as changes in floodplain mapping have occurred.  Unidentified structures may now 
fall inside the flood plain due to changes.  If these structures have not been impacted by recent 
flooding events, they may be unknown to local officials.  Data is based upon information from 
the Ohio Emergency Management Agency on March 18, 2022. 
 
Flood Damage Profile 
Ottawa County is vulnerable to moderately high damage from floods.  The most likely areas to 
sustain flood damage are adjacent or in close proximity to waterways, including some low-lying 
roadways and areas that are close to undersized storm sewers that are inadequate to handle 
runoff from heavy precipitation events. Areas along the coastlines are very vulnerable, and this 
is where some of the most extensive and significant residential and business properties are 
located.  Lakeshore losses also affect personal property that is not covered by individual 
assistance, sometimes is not insurable, and is costly; this includes power boats, sailboats, jet 
skis and other water equipment, and the docks that hold the vessels when not on the lake. A 
number of families and couples live on their boats in the warm months.  Campers, some costing 
over $100K are not covered by FEMA assistance, but house many couples and families for up to 
six months a year. Many homes in the area, while elaborate and expensive, are considered 
second homes by FEMA and are covered only by private insurance.  The recreational nature of 
Ottawa County allows much of the loss from floods and coastal storms to go untracked, but it is 
extreme loss to individuals in spite of that. 
 
Non-coastal flooding in Ottawa County is typically caused by one of two situations:  First, heavy, 
rapid, or extended duration precipitation causes riverine flooding, which collects in low-lying 
areas.  When the ground is saturated and unable to absorb more and waterways are 
overwhelmed and unable to carry the water away, flooding occurs.  Residential, agricultural, 
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and business properties are vulnerable to this type of flooding.  The most heavily impacted 
properties are located within the floodplains and immediately adjacent areas in Ottawa County. 
This scenario is most often experienced in the areas more remote to the lake such as Genoa 
and Clay Center as one example.  Packer Creek and the Toussaint and Portage Rivers fill and 
cannot drain into the lake any faster, and water backs up into these communities. 
 
A variation of this situation occurs when rainfall is accompanied by snowmelt and heavy runoff 
while the ground is still frozen or saturated; this occurs primarily in late winter and early spring.  
Because the ground cannot absorb the volume of water, flooding occurs in residences, parking 
lots, roadways, fields, and low-lying areas.  It takes less rain to create this scenario than a 
summertime storm. 
 
Flash flooding is the second alternate method of attack in Ottawa County.  When rain comes so 
fast it cannot drain through sewer systems or gravitationally fast enough, it backs up into 
streets, yards, and sometimes homes.  Parking lots, mercantile areas, the hospital, and other 
critical services become inaccessible because they are surrounded by, and sometimes flooded 
inside, with water.  This happens in areas mostly served by storm sewers that are undersized or 
old, or don’t exist, including those in the City of Port Clinton.  
 
Flood damage in Ottawa County can include damage and destruction to structures, 
infrastructure, and crops.  Residential structure damages would include damage to single-family 
homes, congregate living facilities, and multi-family housing complexes.   Commercial and 
industrial structure damages could include buildings used for manufacturing, product handling, 
transportation, warehousing, retail, business, and industrial, and the capital equipment 
associated with those uses.  Agricultural structures would include barns used for livestock, 
equipment storage, and commodity storage, as well as the contents of those buildings that 
constitute business assets such as production animals, equipment, and machinery. 
 
Structural damage would include flooding in basements, crawl spaces, and ground level living 
areas, destroying the contents and damaging walls and floors as well as furnaces and water 
heaters.  This damage often creates large amounts of debris, including finish, structural, and 
foundation materials, which must be managed.  After the floodwater recedes, residents and 
rescuers are exposed to potentially hazardous substances that the floodwater leaves behind, 
potentially creating a public health concern. 
 
Flooding frequently causes streets, roads, and highways to flood for short periods of time.  This 
causes businesses to close until the roads can be re-opened.  This period of business shutdown 
generally is confined to the floodplain areas and lasts for only a day or two once the rain stops 
but the disruption to commerce, transportation, and the delivery of services is significant. 
 
In Ottawa County, countywide flooding is possible when northeast winds, heavy rainfall, and/or 
seasonal snow melt combine to prevent runoff from reaching Lake Erie.  In this situation, the 
constant wind pushes runoff flowing towards the lake back into the rivers as far west as Oak 
Harbor.  At the same time, drainage from counties to the south comes roaring into Ottawa 



Ottawa County 2022 Hazard Mitigation Plan 
 

2-44 

County from higher elevations, but the drop in elevation stops as the lake gets closer.  The 
water flow moves much slower as the waterways level out.  Northeast winds and further 
prevent it from draining into the lake, causing significant flooding.  While this scenario is 
complex and dependent upon the combination of several variables, it does occur with 
regularity.  Riverine, flash and coastal flooding can, and do, occur simultaneously. 
 
In this scenario, the most vulnerable areas include all land along the Portage, Toussaint, and 
Sandusky Rivers as indicated in the HAZUS riverine flood projection.  Additionally, coastal 
neighborhoods along Lake Erie in Carroll, Erie, and Portage Townships are vulnerable.  Not 
included in the vulnerability analysis are summer homes and seasonal residences along the 
lakeshore in Port Clinton.  The homes are occupied only on weekends and during the summer, 
with most residents maintaining primary homes in other communities.  Many businesses along 
the shoreline and in the city’s shoreline district, such as restaurants and convenience stores, are 
accustomed to utilizing sandbags to keep water away and to prevent damage to their 
businesses.  Other businesses include marinas, which are built to withstand these nor’easter 
storms. 
 

Table 2-40: Flood Scenario Vulnerability Analysis – Countywide HAZUS 
Building Type Number of Buildings Exposure 

Residential 5,028 $1,293,695,830 
Non-Residential 898 $231,015,160 
Critical Facilities 101 $26,208,000 
Totals 6,027 $1,550,918,990 

 
In the western portion of the county, the village of Genoa is very susceptible to flooding.  For 
this vulnerability analysis, a 100-year flood was simulated in the village of Genoa.  A stationary 
front stalled over the area for three days and affected the areas of the village in and adjacent to 
the 100-year flood plain.  Twenty-two percent of residences have damage significant enough to 
prevent occupants from living in the home for two weeks.  Eight percent of other structures are 
also unusable for at least two weeks. 
 

Table 2-41: Flood Scenario Vulnerability Analysis – West HAZUS 
Building Type Number of Buildings Exposure 

Residential 173 $4,165,842 
Non-Residential 7 $471,628 
Critical Facilities 3 $198,314 
Totals 183 $4,835,784 

 
Map 2-3: 100-Year Flood Zone 
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The National Risk Index quantified riverine flooding risk but not coastal flooding.  This model 
estimates that 7,850 persons would be affected by riverine flooding. The NRI calculations are as 
follows, in comparison to the HAZUS projections. 
 

Table 2-42: Riverine Flooding Loss Values 
 Expected Annual Loss Values Exposure Values 

Building Value $308,782 $1,690,273,164 
Population Equivalence $408,970 $59,659,634,515 
Agriculture Value $106,579 $14,065,077 
Total $824,330 $61,363,972,756 
 
2.2.5 Hazardous Materials Spill/Incident 
A hazardous materials spill or release occurs when a hazardous substance breaches its 
container. The release can occur during operations at a fixed facility or during transportation of 
the substance. Hazardous substances are stored in numerous types of containers, including 
drums, cans, jars, pipes, and other vessels. Some releases are incidental and can be safely 
cleaned up by on-site facility personnel. An incidental release does not threaten the health or 
safety of the immediate area or community because the spill involves only a small quantity. If 
the release involves a larger quantity than can be handled by facility personnel and requires 
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action by first responders or agencies outside of the spiller’s facility, the incident is considered 
an emergency response. To protect the community, evacuation from the facility or area 
surrounding the spill may be necessary. 
 
Every hazardous substance is unique and can have toxic, flammable, explosive, and/or corrosive 
properties. Each material is assigned a class based on these properties; hazardous materials 
classifications are described in the table below. When a hazardous substance is released into 
the environment, it can negatively impact the safety and health of the community by 
contaminating the air, water, and/or ground. 
 

Table 2-43 Hazardous Materials Types 
Class Description 

1 Explosives 
2 Gases 
3 Flammable liquids and combustible liquid 
4 Flammable solid, spontaneously combustible, dangerous when wet 
5 Oxidizer and organic peroxide 
6 Poison (toxic) and poison inhalation hazard 
7 Radioactive 
8 Corrosive 
9 Miscellaneous 

 
Traffic accidents on roadways can cause the vehicles carrying hazardous substances to 
overturn, collide with other vehicles, or ignite and burn. The runoff caused by chemical spills, 
the vapors created as a chemical dissipates, or the burning of a substance can expose anyone in 
the immediate vicinity of the incident to extreme danger. Vehicular accidents compound the 
vulnerabilities of people and the environment to include both traumatic injury due to the crash 
or kinetics of the incident and the negative effects of absorbing the chemical that is released 
into the atmosphere. 
 
Injuries from exposure to hazardous substances can involve direct contact with the substance 
and traumatic injuries from explosions or fires. Most hazardous materials releases involve the 
breech of a container or the unintended combining of chemicals. These spills and leaks can 
occur in businesses, homes, and industries or anywhere else that hazardous substances exist. 
There is no unified reporting system for hazardous materials incidents. Industrial spills involving 
reportable quantities are documented in accordance with state and federal regulations. Smaller 
spills often go undocumented unless someone is hurt and requires medical attention. Large 
industrial spills and leaks are investigated by local hazardous materials teams, regulators, and 
government responders. Spills that occur on highways and railroads become known because 
local first responders and emergency management officials are involved in responding to the 
incident. Incidents of non-lethal exposure, such as a small chemical spill in a residence or a 
broken mercury thermometer, may not even be recognized as an emergency. Individuals do not 
always know the risks associates with these incidents so they clean up the spill as best they can 
without any additional reporting.  
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2.2.6 Infrastructure-Dam/Levee Failure 
A dam is an artificial barrier built across flowing water. This barrier directs or slows the flow of 
water and often creates a lake or reservoir. A dam is considered hydrologically significant if it 
has a height of at least 25 feet from the natural streambed and a storage capacity of at least 
fifteen acre-feet or an impounding capacity of at least 50 acre-feet and is six feet or more above 
the natural streambed. Dams are constructed for different purposes, including flood control, 
water storage for irrigation, water supply, or energy generation. They can be composed of 
earth, rock, concrete, masonry, timber, or a combination of materials. 
 
Levees are embankments constructed to prevent the overflow of a river and subsequent 
flooding of the surrounding land. They can be built using earth, rock, or other materials. Levees 
constructed from concrete or masonry materials are referred to as floodwalls. 
 
Many of the structures classified as dams or levees in Ohio are part of municipal water or 
wastewater treatment systems. These structures are often referred to as upground reservoirs 
or lagoons. According to ODNR, an upground reservoir is defined as a reservoir formed by 
artificial barriers on two or more sides and which impounds water or liquefied material pumped 
or otherwise imported from an exterior source. Lagoons are considered upground reservoirs. 
 
Dam failure is defined as the uncontrolled release of the water held back by the structure. 
Depending on the storage volume of the dam and the types of structures surrounding it, a 
breach or failure can have a significant or limited impact on the surrounding community. In the 
most significant dam failure incidents, there can be substantial flooding downstream, damage 
to property, and loss of life. Potential causes of dam failure include, but are not limited to, 
substandard construction, geological instability, spillway design error, poor maintenance, 
internal erosion, and/or extreme inflow. 
 
A levee failure occurs when something about the levee failed to prevent flooding on the land 
side of the levee. The reasons for levee failure can include erosion and damage from wind and 
water, the sudden or gradual failure of the levee’s foundation, or overtopping of the levee. A 
levee can also breach if an object hits or falls on the levee (such as a tree or structure) and the 
force of the object destabilizes the levee, allowing water to flow to the land side of the levee. 
 
The Ohio Department of Natural Resources (ODNR) is responsible for determining dam risk 
through their Dam Safety Program. ODNR classifies dams based on this scale: 

 
Table 2-44:  Dam Classifications 

Classification Description 
Class I Probable loss of life, serious hazard to health, structural damage to 

high value property (i.e., homes, industries, major public utilities) 
Class II 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 III Damage to low value non-residential structures, local roads, 
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agricultural crops, and livestock 
Class IV/Other Losses restricted mainly to the dam 

 
Dam/Levee Failure Risk Assessment 
There are two low head dams and one pond in Harris Township according to the Ohio 
Department of Natural Resources.  These are located on the Portage River in Harris Township; 
the structures are all Class IV dams.  There are three waste lagoons on U. S. Gypsum property in 
Portage Township; all are rated Class IV structures.  There are several sludge lagoons and waste 
disposal lagoons owned by Graymont Quarries in Genoa and the Village of Genoa; two are 
rated Class II dams and the others are rated as Class IV.  Oak Harbor has a CSO Basin Dam that is 
rated a Class IV and there is a lake at Toussaint Creek Wildlife Area rated a Class IV dam.  There 
are two large above ground lagoons at the Danbury Township Wastewater Treatment Plan that 
are not listed by ODNR but could cause damage if severely breeched and cause a threat to life 
and property. 
 
There are no levees in Ottawa County.  
 
According to records from Stanford University’s National Performance of Dams Program, there 
are no written reports of dam incidents, breaches, or failures in Ottawa County. There is a less 
than 1% probability of a dam incident.  None of the listed structures have an inundation area 
that is populated with homes.  The prospect of loss due to dam failure is negligible. 
 

Table 2-45 Ottawa County Rated Dams 
Dam Class Owner EAP 

Sludge Lagoons 3, 4, 5 and 6 II Graymont Quarries No 
Genoa Sewage Disposal Lagoons Cells 1, 2, 3, 4 II Village of Genoa No 
Genoa Sewage Disposal Lagoon 1 and 2 IV Village of Genoa N/A 
Settling Pond 1 and 2 IV Unknown N/A 
Unknown Name Pond IV Unknown N/A 
Oak Harbor CSO Pond IV Village of Oak Harbor N/A 
Toussaint Creek Wildlife Area Lake IV State of Ohio N/A 
Gypsum East Lagoon IV U.S. Gypsum N/A 
Gypsum North Lagoon IV U.S. Gypsum N/A 
Gypsum West Lagoon IV U.S. Gypsum N/A 

 
2.2.7 Infrastructure-Transportation Systems 
Transportation infrastructure is a critical part of any community. The roads, bridges, and 
associated system components that allow people to travel through the community are critical 
to commerce and daily life. The maintenance of roads and bridges is shared between multiple 
government entities, depending on the type of roadway. State highways and interstates are 
maintained by the Ohio Department of Transportation. County roads are the responsibility of 
the Ottawa County Engineer. City and village streets are maintained by municipal street 
departments. Some townships have road departments while others contract with the county 
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engineer for road maintenance issues. This is especially likely in small jurisdictions that have a 
limited budget to hire employees or maintain equipment. 
 
Transportation assets require continual maintenance and repair. These resources are used 
heavily by the public and are highly vulnerable to damage from water, wind, and general wear. 
Weather conditions, standing water, continual freezing and thawing, and the salt and chemicals 
used to treat roads in winter weather all have a long-term impact on the strength of roadways. 
As communities grow and transportation needs change, roads and bridges must be also 
upgraded to meet changing traffic patterns. Ottawa County and the jurisdictions within the 
county work diligently to maintain their critical transportation assets and provide safe and 
reliable transportation routes for the public. In most jurisdictions, road repair and maintenance 
accounts for a significant portion of the jurisdiction’s annual budget. They also apply for grants 
and pursue other funding opportunities to fund road maintenance and improvements. Even 
with these efforts, roadways across the county are always in need to repairs or upgrades that 
aren’t feasible within county or municipal budgets. 
 
Ottawa County has only one railroad operating system, that of Norfolk Southern Railroad.  One 
line runs from Sandusky, across the bay bridge and through Danbury Township into Port 
Clinton.  It extends to the west and runs into the Walbridge Yard of CSX.  A second line comes 
from the south in Fremont and runs cross county into Oregon to the Port of Toledo. 
 
There is one mainland airport in Ottawa County, the Erie-Ottawa International Airport.  It is 
located to the southeast of the City of Port Clinton, and among other things, provides the only 
transportation on and off South Bass Island in the winter. There are four small airports on the 
Bass Islands; the South Bass Airport is the most used of the three. 
 
Local Transportation System Failure History 
Railroad emergencies have more to do with blocked crossings than derailments or spills.  The 
length of the trains can be three miles or more, and with county roads that form a 1-mile grid 
pattern, a train can block multiple roads at one time.  When these trains sit for an hour or more 
waiting to get port or railyard access, crossings can be blocked for hours.  Public safety and law 
enforcement vehicles are unable to get to the people who need help.  The exercise of mutual 
aid helps eventually bring an ambulance, fire truck or police cruiser to the one who needs 
assistance, but oftentimes it is not soon enough to provide assistance. 
 
Ottawa County has one instance of highway system failure when a newly paved State Route 2 
rapidly deteriorated. The road had been repaved and less than a year later, the pavement 
failed.  The cause was ultimately attributed to abandoned gypsum mines that lay beneath the 
road, and provide less support and foundation than is needed.  The construction company was 
forced to repair the major roadway and replace the road, but before they did, the voids 
beneath the surface had to be reinforced to the tune of spending $20M in repairs. 
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Communities do experience ongoing wear and tear issues on roadways that require short-term 
repairs, such as potholes, patching, and other immediate needs. These issues are addressed as 
quickly as possible on a case-by-case basis.  
 
2.2.8 Infrastructure-Utility System Failure 
Utility system is a broad term to describe the many systems that provide essential services and 
amenities to the public. This includes water treatment and distribution, wastewater, 
stormwater, electricity, and natural gas delivery. These systems can be built and maintained by 
a public entity, usually a jurisdiction or public cooperative, or by private companies. Water, 
wastewater, and storm water utilities are generally operated by public entities, although 
privately owned water systems do exist. Electricity in many jurisdictions is provided by private 
providers. Some municipalities, however, own and operate their own municipal electric 
systems. In rural areas, many homes receive basic utilities through individual systems, such as 
water wells and septic systems. Regardless of the type of delivery, utility systems provide 
critical services to the community. These systems are vulnerable to failure caused by disaster 
conditions or circumstances that occur independent of any hazard or storm. 
 
Utility Systems Risk Assessment 
Utility systems are vulnerable to failure caused by general system malfunction, poor 
maintenance, aging system components, and overuse. All utility systems, even those that are 
well maintained, are susceptible to these issues. Utility systems are incredibly expensive to 
operate and maintain. As time goes on, they require upgrades and replacement to continue 
meeting the needs of the public. Community growth and development dictate expansion needs 
so the systems can meet increasing demand. This includes residential growth and changes in 
the commercial and industrial sectors. Evolving regulations from state and federal entities may 
also require systems to be upgraded or modified. These actions are extremely expensive. While 
the cost is often initially the responsibility of the jurisdiction or utility provider, that expense is 
eventually passed on to the user through increased fees. 
 
Because of the overwhelming expense of maintaining and upgrading these systems, some are 
not in good repair. Water distribution lines are old and undersized. Wastewater and 
stormwater systems that were combined when systems were originally built may only be 
partially separated in spite of regulations requiring separation. Stormwater systems that were 
adequate 40 years ago are undersized by today’s standards and unable to manage the level of 
precipitation communities experience today. Many electric and natural gas distribution systems 
have not been upgraded to keep pace with community growth. As is the case in many 
communities, this is true for utility infrastructure across Ottawa County. 
 
Ottawa County is currently dealing with a major water supply mainline issue in Portage 
Township.  As the countywide water system supplies water to Catawba Island, Marblehead and 
Danbury Township, there is a single supply line going from the water treatment plant to that 
area.  The line cuts through the same area where abandoned gypsum lines are causing land 
subsidence, and the collapse of some surface infrastructure.  This supply line is vulnerable to 
damage or destruction, and if that happened, the entire east end of the county would be 
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without water.  There is currently no redundant supply line, nor is there an alternate source of 
water or water treatment.  If the supply line to the east end were to rupture due to damages, it 
would very quickly impact the entire water system.  This is more fully described in the 
individual community vulnerability sections of this plan. 
 
While jurisdictions and utility providers have worked diligently to upgrade these critical 
systems, projects can cost millions of dollars. Many jurisdictions complete infrastructure 
upgrades in defined phases so the cost can be spread out over multiple years. External funding 
sources, such as grants, are also critical to moving these projects forward. 
 
Infrastructure failure was considered a high risk across Ottawa County, particularly for 
stormwater, wastewater, and water treatment systems. Electrical utilities were also considered 
a high risk because the population is so dependent on electricity for essential daily functions. 
Many electrical lines are above ground on poles that follow the lakeshore, electrical service is 
vulnerable to high wind damages.  While the community could withstand a brief outage of any 
of these systems, anything lasting more than a few hours would be very challenging. 
Communities recognize the critical status of these systems and are working diligently to identify 
funding to upgrade and maintain their systems. These efforts include borrowing funds, applying 
for grants, and increasing user fees and any other funding opportunities they can identify. 
Because every community relies on utility infrastructure for critical services, infrastructure 
failure is a countywide hazard that can affect all jurisdictions and areas of Ottawa County. 
 
Local Utility System Failure History 
Ottawa County has not experienced significant power outages lasting more than a partial day 
since the national outage in the early 2000’s and an outage particular to Elmore in 2018.  
Remnants of Hurricane Ike in 2008 and the derecho in 2012 affected many Ohio counties, but 
Ottawa County was spared. 
 
2.2.9 Infrastructure-Water Quality 
Water quality refers to the chemical, physical, biological, and radiological characteristics of 
water. It is a measure of the water relative to the requirements of one or more biotic species 
and human need or purpose. A water quality emergency occurs when the quality of water 
available for human consumption is compromised. In the past decade, water quality has 
become a growing concern in Ohio as Lake Erie and its associated rivers and streams have been 
affected. Several areas of the state have also experienced water quality issues in inland lakes 
and reservoirs. Algal blooms are one of the more common causes of water quality issues in 
Ohio. Algal blooms occur when colonies of algae grow out of control and produce toxic harmful 
effects on people and animals. In Lake Erie, high phosphorous levels caused by runoff are 
considered a contributing factor to these harmful algal blooms. Some algal blooms produce 
microcystin, which is a poisonous bacterium that can sicken or kill people, fish, birds, and other 
animals. When microcystin or other toxins infiltrate a public water supply, the water becomes 
contaminated and unsafe for consumption. These incidents can have a drastic human and 
economic toll on the affected area. 
 



Ottawa County 2022 Hazard Mitigation Plan 
 

2-52 

In addition to harmful algal bloom risk, water treatment and distribution systems are 
susceptible to infrastructure failure. This can include anything from long-term lack of repair, 
maintenance and/or upgrade to contamination from lead pipes and other substances. Other 
potential water quality concerns involve contamination of a water table or aquifer that is a 
source for municipal water systems, well contamination, and lack of water availability to meet 
the needs of the community. 
 
Water Quality Emergency Risk Assessment 
Because a water quality emergency can occur in any water source or treatment facility, water 
quality is a countywide hazard that can affect all areas and jurisdictions. When water quality is 
compromised, risks to the community include public health and the economy. From a public 
health perspective, contaminated water can cause serious illness when consumed. Persons with 
special medical needs, compromised immune systems, the elderly, and children are most 
susceptible to this. Animals, including family pets and livestock, are also susceptible to illness 
from contaminated water. If the water supply is contaminated, residents lose access to drinking 
water in their homes and businesses that use water in their regular operations are forced to 
close until water service is restored. Retail and service businesses may be affected if the public 
travels to other communities for shopping and food service needs during the emergency. This 
revenue loss, even if only for a short duration, can have a significant economic impact. 
Businesses lose critical revenue which quickly leads to reduced wages for employees. The 
longer the emergency lasts, the more significant the economic impact. 
 
To protect the community’s water supply, jurisdictions must continually monitor, repair, and 
upgrade water treatment infrastructure. Because this is costly, jurisdictions must plan and 
budget for it. If the infrastructure is not well maintained and emergency work is necessary 
when a water quality emergency occurs, the economic cost is higher than if work is completed 
as part of ongoing maintenance and upgrades. In addition to the direct economic loss, the 
jurisdiction must immediately identify funds to make the repairs. These costs are often 
recouped through increases in the fees charged to consumers, ultimately costing residents 
more money through water rates, user fees, and local taxes. Development officials must also 
balance community growth objectives with the availability of necessary water supplies and 
utilities. If a community’s water treatment facility or water source has limited capacity, some 
development goals, especially for manufacturing or industrial facilities, must be managed to fall 
within the available services. 
 
Local Water Quality Emergency History 
Ottawa County has played a major role in the statewide management of algal bloom issues with 
water supplies.  Drawing its water from the western basic of Lake Erie makes the system 
vulnerable to microsystin contamination caused by algal blooms.  The western basin is 
shallower than the rest of Lake Erie and has a 28-foot average-depth.  That allows for sunlight 
to penetrate the water and facilitates the growth of algae. During late summer and early fall, 
when sunlight has been bright and temperatures are high, the water off the shores of Ottawa 
County becomes warm and conducive to development of water supply problems. 
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During these months, the Ottawa County Sanitary Engineer’s Office monitors microsystin levels 
by testing the water on a more frequent basis than other times of the year.  They sometimes 
test three times a week if levels are high.  As levels increase, they treat the water accordingly.  
While there were several alert-level situations from 2014 to 2021, there have been no general 
water emergencies declared by the Ottawa County Sanitary Engineer.  Carroll Township, which 
has its own water system not tied to Ottawa County Water, experienced an emergency in 2014.  
Since that time, they have developed redundance between the county and township systems. 
 
2.2.10 Invasive Species 
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 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 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 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. 
 
Local Invasive Species History 
The most recent invasive species to significantly impact Ottawa County was the Emerald Ash 
Borer (EAB). An ash-tree killing insect native to Asia, EAP kills trees within three to five years of 
infestation. It was first discovered in Ohio in 2003 in northwest Ohio but eventually spread to 
the entire state. Ottawa County did not experience significant problems from this infestation 
but did remove trees because of it.  The Core Planning Committee did not report any 
continuation of this issue except for a few trees recently identified as having Emerald Ash Borer 
in Danbury Township.  The hazard remains a part of the plan in case additional infected trees 
develop. 
 
2.2.11 – Land Subsidence 
Land subsidence is the gradual or sudden sinking of the Earth’s surface caused by subsurface 
movement of earth materials. Subsidence is an issue that often develops over time. The 
primary causes are aquifer-system compaction, underground mining, drainage of organic soils, 
natural compaction, sinkholes, and thawing permafrost.  It can be associated with Karst 
formations but not always.  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. 
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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. While karst 
topography is present in western Ohio, there is no known karst topography in Ottawa County 
although suspicion is developing about potential karst in the east end of the county.  The 
mapping of karst areas in Ohio is incomplete, and while no karst is mapped, there is developing 
evidence that ties the east townships and the islands to the karst voids in Bellevue. 
 
A landslide is defined as the movement of a mass of rock, debris, or earth down a slope. 
Landslides can occur because of geological (weak, weathers, sheared materials), morphological 
(tectonic shift, thawing, vegetation removal), or human (excavation, deforestation, mining) 
causes. Water is the primary cause of landslides, generally due to intense rainfall or snowmelt. 
Seismic activity can also cause landslides. 
 
Land Subsidence/Landslide Risk Assessment 
Nationwide, the most common cause of land subsidence is exploitation of the underground 
water supply.  In Ottawa County, land subsidence rarely occurs for this reason.  Instead, the 
cause is much more likely to be the dissolution of limestone aquifers or collapse of 
underground mines.  The far eastern and western portions of Ottawa County are most 
susceptible to this hazard.  The eastern townships are located at the edge of karst terrain as it 
comes from the Bellevue area not far away.  As rainwater seeps into the water-soluble 
limestone and gypsum, fractures form.  These fractures grow and expand over time, increasing 
the risk of collapse.  Caves on the Bass Islands and the Marblehead Peninsula were formed by 
this karst activity.  Smaller sinkholes are located throughout the eastern area of the county. 
 
Abandoned mines are also a risk in parts of Ottawa County, specifically Portage Township.  
When the area above the abandoned mines collapses or experiences lateral and vertical 
movement, the mines can cave in.  The abandoned mines are located in Portage Township and 
result from the removal of gypsum by local industries and date back to the early 1900s.  Until 
the 1970’s, gypsum mining operations extracted gypsum and dolomite from these underground 
sources, forming mines that included extensive voids as well as mine shafts.  The mines, while 
active, were pumped and emptied of water, reducing the effects of moving water on limestone, 
dolomite and gypsum.  Once the mines were closed, pumping ceased.  As water moved through 
the mines and the shafts, the surrounding areas were eroded and voids expanded.  As lake 
levels have risen, as storms have dumped higher amounts of rain on the area to be absorbed 
into the sub-surface, and as seiche movement occurs underground due to high lake levels, the 
mines and shafts have seen excessive erosion and deterioration of supporting land.  As the 
voids have increased in size, the weight supported above and below the voids has decreased, 
and collapses have begun to occur. 
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These collapses due to abandoned mines have displayed in several ways and significantly 
increased Ottawa County’s vulnerability to land subsidence damages.  Over the last decade, the 
Ohio Department of Transportation has spent $20M diagnosing and repairing voids under State 
Route 2 in Ottawa County.  A section of the highway collapsed due to these weakened voids, 
and forced the injection of grout into the spaces so the highway could be supported.  While this 
solved the issue of highway collapse, it forced the water that was held in those voids to move 
into other gaps below other property, and the back-and-forth movement of this water further 
facilitated collapses elsewhere in Portage Township.  This “fix” simply moved the problem.   
 
Integral to those threats is the imminent collapse of water supply lines that supply water to 
Catawba Island, Danbury, and Portage Townships.  There are 10,000 full-time residents in that 
area year-round, but summer visitors add another 30,000 people to the population from late 
April through September.  Water supply interruption in an incident would last for an extended 
period of time.  As the underground mines become less stable, and the lake seiche movement 
causes the water to ebb and flow through the spaces, deterioration is accelerated and this 
threat becomes more probably by the day. 
 
Other mines exist in Ottawa County.  On what is referred to as “Marblehead Point”, the end of 
the Danbury peninsula, LaFarge mines limestone.  While there are not nearly as many 
underground voids as there are in Portage Township, the entire end of the peninsula is a source 
of limestone.   
 
There are limestone and dolomite mines in Genoa and Clay Center in western Ottawa County.  
Active mining takes place in the form of quarrying, utilizing blasting to loosen the limestone to 
be removed from the quarries.  While this method of extraction is less likely to cause sinkholes, 
the general subterranean structure with soft stone content is susceptible to deterioration as 
water moves through the semi-solid rock. 
 
The map below identifies the areas in Ottawa County with underground mines.  These mines 
are located near the areas with limestone and gypsum mining operations.  The following 
jurisdictions are affected by this hazard: Allen Township, Benton Township, Clay Township, 
Danbury Township, Genoa, Marblehead, and Portage Township. 
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Map 2-4: Underground Mine Areas 

 
Source: Ohio Department of Natural Resources 
 
The planning team has re-classified land subsidence an extremely high risk for Ottawa County 
because of the potential, and highly probable, water supply interruption to the east end of the 
county.  Should this incident occur with some anticipation, the loss of water supply might be 
able to be mitigated to include only the far eastern townships.  However, if the breach 
happened suddenly, during active storms or floods, or when weather prevented effective 
installation of underground structures like in the winter, the water loss could extend to the 
entire county.  A sudden draining of the east-end towers and lines would displace water from 
the rest of the county, and suddenly decrease pressurized water lines.  Towers would drain and 
lines would not pump.  The entire county could be without water in a very short period of time.  
Therefore, due to vulnerability, the Core Planning Committee increased this hazard to high risk. 
 
According to the National Risk Index, Ottawa County’s risk for a landslide is conserved very low 
with a potential loss score of 6.58.  Expected annual loss values and exposure values are 
provided in the table below. Calculations assume that 2,729 people were affected by landslides. 
(Note:  this does not estimate the risk due to abandoned gypsum mines as described.) 
 

Table 2-46: Landslide Loss Values 
 Expected Annual Loss Values Exposure Values 

Building Value $5,743 $575,236,800 
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Population Equivalence $5,004 $20,740,190,074 
Agriculture Value n/a n/a 

Total $10,747 $21,315,426,874 
 
2.2.12 Severe Thunderstorm 
A thunderstorm is a local storm produced by a cumulonimbus cloud accompanied by a 
combination of thunder, lightning, and 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; it forms in the higher clouds and 
accumulates size as it falls as precipitation. 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. 
 
Severe Thunderstorm Risk Assessment 
Ottawa County experiences many thunderstorm events each year.  The majority of these events 
include heavy precipitation, wind, and lightning.  Hail and lightning are possible, but occur much 
less frequently than wind and heavy precipitation.  Thunderstorms that include hail are much 
less frequent but are generally more severe.  Thunderstorms are a countywide hazard and can 
affect all areas and jurisdictions.  These storms range from minor to severe, although the most 
are minor or moderate.  Thunderstorms are relatively frequent but generally result in limited 
property damage.  According to NCDC records dating back to 1950, Ottawa County has 
experienced 297 thunderstorm events and 198 days with thunderstorm events.  Of these, 102 
incidents resulted in property damage and 3 caused crop damage.  Although only 70 of these 
incidents included hail and 4 included lightning as reported hazards, property damage from 
those incidents is generally higher. 
 
Although most thunderstorms are relatively mild, the county is occasionally impacted by a 
strong and especially severe thunderstorm.  One such incident occurred on June 24, 1998.  This 
thunderstorm, which caused the most property and crop damage of any thunderstorm in the 
county, included strong straight-line winds across most of the county.  The strongest gust was 
measured at 92mph in Erie Township.  In Port Clinton, sustained winds of 70mph caused trees 
and power lines to fall, blocking multiple roads.  Residents in Oak Harbor reported damage to 
multiple mobile homes and barns.  Property damage for the incident totaled $3,000,000; crops 
sustained nearly $1,000,000 in damage. 
 
An exceptionally strong thunderstorm affected Ottawa County on July 1, 2012 when a cold and 
warm front collided to form a thunderstorm with strong downburst winds and large hail.  
Catawba Island and Marblehead were the most affected areas, with wind gusts of 75mph.  In 
Danbury Township, more than 250 trees were toppled; falling trees damaged multiple homes.  
All of the Danbury Township Police Department’s cruisers were damaged by golf ball sized hail 
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in the incident.  Several fields also sustained significant damage.  Property damage for the 
incident totaled $1,350,000 and crop damage was approximately $50,000. 
 
In 2019, steady rain in April, May and early June kept farmers out of fields to the extent that 
some counties’ farmers did not plant more than half their normal acreage.  Farms sat barren 
and tractors stayed in barns.  Any crops that did get planted were at risk of washing out or 
drowning in constant rainfall.  Ottawa County was heavily affected by this continuum of 
weather.  Over twice the normal amounts of rain fell, keeping ground too wet to cultivate or 
plant, and by the time the skies dried out, it was too late to plant crops.  The heavy soils, 
combined with location at the bottom of the Sandusky, Portage and Toussaint watershed, kept 
farms soggy for an extended period of time.  According to agricultural officials in Ottawa 
County, this rainy spring followed an extremely harsh winter where alfalfa and winter wheat 
was killed by extremely low temperatures.  Most farmers had some crop insurance and there 
was no disaster declaration; however, farmers were financially impacted by this unusual event. 
 
In late May 2021, a severe thunderstorm dumped several inches of rain on the Port Clinton 
area.  High winds from the northeast accompanied the precipitation.  This storm coincided with 
the annual Walleye Festival that brings tens of thousands of visitors to the area.  Waterworks 
Park, the location of the festival attractions, and adjacent downtown Port Clinton were under 
several inches of water and the precipitation combined with back-washed lake water and 
flooded the entire area.  Wind blew tents down and waves washed rock and debris onto the 
streets and sidewalks. Individual vendors, the City of Port Clinton, the Walleye Festival group, 
and the commercial providers of services or goods experienced extreme loss of both goods and 
supplies as well as potential income.  Food supplies were ruined and thrown out, and goods 
were destroyed.  While this storm is particularly memorable to local residents because of the 
tie to the Walleye Festival, there have been several very similar situations over the past five 
years as lake levels continue to be high and rain storms pelt the area with excessive amounts of 
rain. 
 

Table 2-47: Summary of Severe Thunderstorm History 

Hazard 
Total 

Incidents 
Total 

Property Loss 
Total 

Crop Loss 
Total 

Deaths 
Total 

Injuries 
Average 

Loss/Incident 
Severe Thunderstorm* 325 $8.054M $1.060M 0 8 $28.04K 
Hail 73 $950K $5K 0 3 $13K 
Lightning 4 $99K 0 0 0 $25K 

*Includes all incidents with thunderstorm wind, hail, and/or lightning. 
 
Severe Thunderstorm Damage Profile 
Thunderstorms are a frequent hazard in Ottawa County.  The combination of hail, lightning, 
precipitation, and wind caused by thunderstorms can inflict damage across any area of the 
county.  Thunderstorms occur especially during the spring and summer. During these seasons, 
heat warms the atmosphere throughout the day, creating an atmosphere ripe for 
thunderstorms with hail, lightning, heavy rain and wind. Microbursts often include strong 
straight-line winds that can damage or destroy standing crops and develop quickly with little 
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warning.  Some thunderstorms include heavy precipitation and wind. Hail is possible but less 
frequent. Thunderstorms are a countywide hazard and can affect all areas and jurisdictions. 
They range from minor to severe, although the most are minor. Thunderstorms are relatively 
frequent but generally result in limited property damage. While thunderstorms are frequent, 
they are typically minor and cause more inconvenience than actual damage.  A rare lightning 
bolt may destroy an electrical transformer, strike a building, ignite a fire, or hit a tree and 
damage a building or vehicle, but this is infrequent.  More severe damage, including loss of life 
and property is possible but statistics indicate the frequency of this type of damage is extremely 
low. 
 
Even when minor, thunderstorms can damage property and infrastructure. Hail typically 
damages vehicles, roofs, and siding although injuries or loss of life are rare. Thunderstorm 
winds can damage standing crops, especially those at a vulnerable growth stage. Damage to 
crops can drastically reduce yields, causing significant or even extreme loss to farmers for that 
year’s crop. 
 
When thunderstorms are accompanied by tornadoes, damage from the tornadoes is likely to be 
more significant than that caused by the thunderstorm.  Straight-line winds can also occur and 
are the result of downbursts and microbursts; these winds can be as destructive as tornado and 
cause damages similar to that of the tornado EF scale listed above. 
 
A severe thunderstorm that strikes the City of Port Clinton was simulated for this scenario.  The 
storm downs trees, damages properties, and drops heavy precipitation and hail.  Five percent 
of residential structures are damaged; damages average 30% of the property value and include 
roofs, exterior surfaces, doors and windows, exterior landscaping, and fallen trees. 
 

Table 2-48: Thunderstorm Scenario Vulnerability Analysis 
Building Type Number of Buildings Exposure 

Residential 142 $4,112,740 
Non-Residential 14 $1,166,142 
Critical Facilities 2 $1,943,826 
Totals 158 $7,222,708 

 
According to the National Risk Index, Ottawa County’s risk for a hail is conserved relatively low 
with an expected loss score of 8.78. It is anticipated that all residents would be affected. 
Expected annual loss values and exposure values are provided in the table below. 
 

Table 2-49: Hail Loss Values 
 Expected Annual Loss Values Exposure Values 

Building Value $114,393 $7,007,690,000 
Population Equivalence $3,854 $314,852,800,000 
Agriculture Value $4,530 $59,220,000 

Total $122,506 $321,919,710,000 
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The National Risk Index rates Ottawa County’s risk for lightning as relatively low with an 
expected annual loss score of 9.38, also relatively low. It is anticipated that all residents would 
be affected. Expected annual loss values and exposure values are provided in the table below. 

Table 2-50: Lightning Loss Values 
 Expected Annual Loss Values Exposure Values 

Building Value $6,499 $4,895,265,000 
Population Equivalence $54,024 $310,186,400,000 
Agriculture Value n/a n/a 

Total $60,523 $315,081,665,000 
 
2.2.13 – Tornado/Windstorm 
Windstorms can include rotational or straight-line winds and can occur within a larger weather 
system or as an independent hazard. Rotational winds events are classified as tornadoes or 
funnel clouds while straight-line wind events are generally identified as windstorms. 
 
A tornado is an intense, rotating column of air 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. Tornadoes usually range from 300 to 2,000 feet wide and form 
ahead of advancing cold and warm fronts. They tend to move from southwest to northeast 
because they are most often driven by southwest winds. When a single storm system produces 
more than one distinct tornado or funnel cloud, it is referred to as a tornado outbreak. 
 
Tornado magnitude is measured using the Enhanced Fujita scale, abbreviated as EF. The ratings 
range from EF-0 to EF-5 and are based on wind speeds and related damage. The Enhanced 
Fujita Scale has been used as the official tornado rating scale since 2007. Prior to 2007, tornado 
severity was rated using the Fujita Scale (abbreviated as F-0 through F-5). The difference 
between these two rating scales is that the Enhanced Fujita scale bases the rating on wind 
speed while the earlier Fujita scale is based on the amount of destruction. 
 
The following table is provided by FEMA and indicates the type of damages typically caused by 
a tornado according to the Enhanced Fujita Scale. 
 

Table 2-51 Enhanced Fujita Scale 
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. 
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4 166 – 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. 

 
A windstorm is a weather event with very strong winds that may or may not be accompanied by 
precipitation. Sustained wind speeds in a windstorm can reach at least 34 mph with gusts 
significantly higher. Regardless of wind speed, any wind event that causes property damage can 
be considered a windstorm. 
 
A derecho is a widespread, long-lived windstorm that is comprised of a linear multi-cluster 
(squall line) of severe thunderstorms that travels a long distance. This type of storm can 
produce damaging straight-line winds over extremely large areas, sometimes spanning 
hundreds of miles. To be classified as a derecho, the storm must produce damage over at least 
250 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 
of a tornado but generally occurs in one direction along a straight path. 
 
Tornado/Windstorm Risk Assessment 
Ohio ranks among the top twenty states in injuries, fatalities, and property damage from 
tornado events.  While tornadoes do not occur frequently in Ottawa County, the severity and 
impact when they do happen can be substantial.  The county has experienced 11 tornado 
events since 1950, according to NDPC records, and has suffered more than $41,300,000 in total 
damages.  The magnitude of the tornadoes has ranged from F/EF0 to F/EF3.  Four incidents 
have been measured as F/EF0, three as F/EF1, three as F/EF2 and one as F/EF3. 
 
In Ottawa 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 since 
1950.  The accuracy of the information on this map was confirmed by two sources: NCDC and 
TornadoHistoryProject.com. 
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Map 2-5: Tornado History 

 
Source: TornadoHistoryProject.com 
 
The county’s most damaging tornado occurred on June 24, 1998 when an F2 twister touched 
down 10 miles west of Port Clinton near Davis Besse Nuclear Power Plant.  The 100-yard-wide 
tornado traveled 3.5 miles, injuring 13 people.  Winds of 113-157 mph destroyed 63 homes and 
several barns.  Another 63 homes were moderately damaged and hundreds sustained minor 
damage.  Trucks and trailers were overturned and many power lines damaged.  Much of the 
affected area was without power for several days after the storm.  A shutdown and second 
stage alert were triggered at Davis Besse because of power issues surrounding the plant.  All 
roads in the county were closed for a brief period because of the widespread destruction and 
high number of downed trees and power lines.  Total property damage for the incident 
exceeded $20,000,000; crop damage was estimated at $5,000,000, making this tornado the 
costliest for the county. 
 
On November 10, 2002, another F2 tornado touched down in Port Clinton before traveling 
northeast towards Catawba Island.  This twister occurred in the late fall, well outside of the 
typical spring and summer tornado season, and caught many residents off guard.  The tornado 
crossed the central section of Port Clinton, causing major damage in Lakeview Park and the 
surrounding residential community.  Heavy damage also occurred on the south section of the 
city near the high school and hospital.  In total, 4 people were injured, 24 homes and 16 
apartments were destroyed, and another 60 homes sustained major damage.  Property damage 
for the incident exceeded $13,5000,000. 
 
The western portion of Ottawa County was devastated by a tornado at approximately 11:30pm 
on June 5, 2010.  This EF3 storm originated in Fulton County west of Toledo and traveled west 
across Wood County before clipping Clay Center and Allen Township in the northwest corner of 
Ottawa County.  The worst damage was sustained in Wood County, where 7 people were killed 
and 28 injured in the storm.  While there were only two injuries and zero fatalities in Ottawa 
County, the storm still caused significant damage, destroying 11 homes and causing major 
damage to 14 more.  The storm reached its strongest rotation for the brief time it crossed Allen 
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Township and Clay Center, and some reports count the tornado in at an EF-4 in strength at that 
particular point.  Approximately 20 properties sustained minor to moderate damage.  Eleven 
homes were destroyed even though a declaration was never achieved.  Most individual homes 
that were destroyed were adequately insured and therefore did not contribute to a declaration.  
The twister stayed on the ground for more than 2 ¼ miles and was measured at 200 yards wide.  
Ottawa County’s total property damage for the storm was $2,400,000.  The combined damage 
from Ottawa, Wood, and Fulton Counties was more than $100,000,000, and that included a 
school and a police station in Lake Township, Wood County. 
 

Table 2-52: Summary of Tornado History 

Hazard 
Total 

Incidents 
Total 

Property Loss 
Total 

Crop Loss 
Total 

Deaths 
Total 

Injuries 
Average 

Loss/Incident 
Tornado 11 $41.3M $5.025M 0 17 $3.75M 

 
In Ottawa County, wind-only incidents do not occur frequently but they are often severe.  
According to NCDC records, 81 wind events have been recorded since 1950, resulting in 
$6,178,000 in property damage and $550,000 in crop damage.  Windstorms are a countywide 
hazard that can affect all areas and jurisdictions. 
 
One of the more damaging windstorms in Ottawa County occurred on February 12, 2003.  An 
arctic cold front moved across the Lake Erie region, causing wind gusts of more than 60mph.  
Trees and power lined were down all along the Lake Shore, from Ottawa County east to 
Ashtabula County.  In addition to downed trees and power lines, several semis were blown off 
the road.  Across the Sandusky Bay, six rail cars were blown off a bridge.  Property damage in 
Ottawa County totaled $900,000.  Across the region, damages totaled more than $1,325,000. 
 
The county’s most significant wind event occurred on September 14, 2008.  As the remnants of 
Hurricane Ike moved from the Gulf of Mexico towards the northeast, damaging winds were 
reported across much of Ohio.  Peak wind gusts measured near of 60mph.  The storm caused 
extensive damage to trees and utility poles.  Massive power outages were also a significant 
problem.  Some residents were without power for several days.  Property damage ranged from 
missing shingles and shutters to blown out windows; many buildings across the county 
sustained minor damage.  Because this incident happened at a peak time for the agriculture 
industry and before most crops were harvested, crop damage was extensive; reports indicate 
crop damage of at least $500,000.  Property damage totaled $1,500,000, making this incident 
the worst windstorm in Ottawa County’s history.  Ottawa County sustained far less damage 
than many other areas in Ohio.  Losses statewide exceeded $170,500,000 for property and 
$15,400,000 for agriculture. 
 
A hurricane was also the root cause of another windstorm that caused significant damage in 
Ottawa County.  On October 29, 2012, the post-tropical remnants of Hurricane Sandy pushed 
inland towards Pennsylvania and Northern Ohio.  Peak wind gusts were measured in Ottawa 
County at the Marblehead Lighthouse (59mph) and South Bass Island (60mph).  Strong winds 
created 15 to 20-foot waves in Lake Erie and led to a 2-3 foot storm surge along the lakeshore.  
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Beach erosion occurred along the shore as well and sand had to be cleared from East Perry 
Street in Port Clinton before the road could be opened to traffic. Hundreds of trees were 
downed by the storm and there were scattered power outages across the area.  Property 
damage was mostly minor and totaled $700,000 for the county. 
 

Table 2-53: Summary of Windstorm History 

Hazard 
Total 

Incidents 
Total 

Property Loss 
Total 

Crop Loss 
Total 

Deaths 
Total 

Injuries 
Average 

Loss/Incident 
Windstorm 81 $6.178M $550K 0 16 $83K 

 
Tornado Damage Profile 
Ottawa County is universally vulnerable to tornado damage.  Because of the flat open terrain, 
there is little change in elevation or landscape that would cause a tornado to slow down or 
break apart.  Although tornado warnings are issued several times each year, tornadoes do not 
occur frequently in the county.  Tornadoes are most common in the spring although the county 
has experienced severe tornadoes as late in the year as November.  When the county does 
experience a tornado event, the magnitude is typically an EF1 incident with moderate damage 
limited to a relatively small geographical area.  It is unusual for a tornado to have a magnitude 
of EF2 or greater. 
 
In Ottawa County, there are several thousand mobile homes, campers, and boats that serve as 
full- or part-time residences.  These structures are more vulnerable to wind damage because 
they are less secured to the ground than buildings with foundations, have no basement or sub-
terrain level, and are lighter weight and made of less wind resistant material than traditionally 
constructed homes.  Mobile homes are scattered throughout the county, located separately or 
within mobile home parks.  The majority of the campgrounds and marinas are located along 
lakeshore and rivers.  
 
Most other residential structures in the county are constructed using 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.  
They 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 tornadoes in Ottawa County generally includes damaged roofs, gutters 
and downspouts, trees, and the occasional destruction of a whole building.  Mobile homes are 
damaged or destroyed in the most serious outbreaks.  Outbuildings, barns, and storage 
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buildings can be damaged because these structures are less resistant to wind damage and are 
frequently built on concrete slabs or dirt foundations. 
 
The tornado scenario is an EF4 storm that travels through the village of Clay Center and parts of 
Allen and Benton Townships before moving out over Lake Erie.  Ten homes, four businesses, 
and two critical facilities are completely destroyed while many others suffer minor to moderate 
damage. 
 

Table 2-54: Tornado Scenario Vulnerability Analysis – GIS Estimate 
Building Type Number of Buildings Exposure 

Residential 221 $904,444 
Non-Residential 4 $942,632 
Critical Facilities 13 $270,778 
Totals 238 $2,117,854 

 
The National Risk Index rated tornado incidents and exposure at Relatively Moderate (16.27), 
and rates exposures at Relatively Moderate (20.83).  This profile assumes all residents could be 
affected.  Those calculations follow: 
 

Table 2-55: Tornado Loss Values 
 Expected Annual Loss Values Exposure Values 

Building Value $800,769 $7,007,690,000. 
Population Equivalence $473,764 $314,852,800,000. 
Agriculture Value $332 $59,220,000. 
Total $1,274,864 $321,919,710,000. 
 
Wind Storm Damage Profile 
Wind incidents are likely to occur in Ohio and Ottawa County would be in the likely impact 
zone.  In recent years, Ottawa County has experienced several high wind events.  These 
typically 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.   
 
Strong northeast winds off of Lake Erie are a particular concern as these winds are typically very 
strong and can cause significant damage.  When these northeast winds combine with high lake 
levels, the low-lying areas along the lakeshore and major rivers can become inundated. 
 
For the windstorm scenario, a windstorm that strikes the east end of Ottawa County, including 
Catawba Island, Portage, and Danbury Townships and the village of Marblehead, was 
simulated.  The storm downed trees, destroyed property, and caused major disruption to daily 
life.  There was no significant precipitation with the storm.  Five percent of properties suffered 
exterior damage to roofs, patios, trees, and siding.  Damages are approximately five percent of 
the property value. 
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Table 2-56: Windstorm Scenario Vulnerability Analysis – GIS Estimate 
Building Type Number of Buildings Exposure 

Residential 520 $5,727,411 
Non-Residential 43 $865,489 
Critical Facilities 7 $614,453 
Totals 570 $7,207,342 

 
According to the National Risk Index, Ottawa County’s risk for strong wind is Relatively Low with 
a score of 12.18. The county’s expected annual loss score of 26.91 for this hazard is Relatively 
Moderate. It is anticipated that all residents would be affected. Expected annual loss values and 
exposure values are provided in the table below. 
 

Table 2-57: Strong Wind Loss Values 
 Expected Annual Loss Values Exposure Values 

Building Value $258,858 $7,007,690,000 
Population Equivalence $75,452 $314,852,800,000 
Agriculture Value $15,158 $59,220,000 

Total $349,468 $321,919,710,000 
 
2.2.14 Winter Storm 
A winter storm is a weather event that includes several winter weather hazards and can 
develop anytime between late fall and early spring. These storms can include any combination 
of extremely cold temperatures, wind, snowfall, sleet, ice, or freezing rain. These severe winter 
storms are common in Ohio but the specific components of each storm event depend on the 
weather conditions at the time. Winter temperatures can be mild and relatively warm (above 
freezing), or they can fall below the freezing point and stay there for long periods, occasionally 
dipping below zero. A winter season typically includes multiple fluctuations between extremely 
cold and mild conditions. 
 
A blizzard is a specific type of winter storm characterized by sustained winds of 35 mph or 
greater for a prolonged period of time of at least three hours or more with falling or blowing 
snow that reduces visibility to less than ¼ mile. 
 
A non-blizzard severe winter storm often begins with warmer air followed by very cold 
temperatures and heavy precipitation. An initial blast of warm air can cause temperatures to 
hover at the freezing point as precipitation falls, causing ¼ “to ½” ice (or more) to form on 
roads, trees, electrical lines, gutters and roofs, and vegetation. The precipitation starts out as 
freezing rain and/or sleet and, as the temperatures drop, turns to snow that adheres to the ice 
and forms heavy clumps that bring down power lines and trees. As the storm system moves 
through and winds increase, temperatures drop and the heavy falling snow drifts across roads, 
ice damages trees and buildings, and road conditions becomes treacherous. This type of storm 
can drop several inches of heavy, wet snow across the area. 
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Another type of severe winter storm that can affect Ohio begins with extremely cold weather 
(below 10 degrees Fahrenheit) and heavy snowfall, high winds, and extreme cold. A severe 
storm of this nature would likely pack sustained winds of 15-25 miles per hour, over ten inches 
of snow, and temperatures below ten degrees Fahrenheit for more than 24 hours. This kind of 
storm can easily deposit a foot or more of snow and disrupt daily activities for several days. 
Because the ice is not part of this kind of storm, damages are generally less as power lines are 
not destroyed and structural damage is not severe. However, the amount of snow is challenging 
because of the extreme low temperatures. The snow tends to be fluffy and creates deep 
snowdrifts and blocks roads.  
 
Ice storms are another type of winter storm event that can impact the area. An ice storm occurs 
when damaging ice accumulations occur during freezing rain situations. The accumulated ice 
can cause trees and utility lines to come down, resulting in loss of utilities and communications 
systems. As ice accumulates on roadways, travel also becomes dangerous. A significant ice 
accumulation is considered anything ¼ “or more. 
 
Winter Storm Risk Assessment 
Ottawa County typically experiences multiple winter weather events every year.  However, 
these incidents are rarely severe enough to cause property damage.  The county has 
experienced 34 events since 1950, per NCDC records.  Collectively, these incidents have injured 
four people and caused $5,735,000 in property damage.  In that same timeframe, two 
significant ice storms have occurred.  While these incidents are less common, they cause more 
damage than a typical winter storm.  Extreme cold temperature incidents are rare, with only 
five recorded since 1950.  None of these incidents caused any documented property loss. 
 
Like many counties in northern Ohio, the worst winter storm to impact Ottawa County is the 
Blizzard of ‘78.  On January 26, 1978, the storm began as rain before eventually changing over 
to snow.  Extremely low temperatures and sustained winds of up to 70 mph combined to create 
blizzard conditions that caused significant damage and hardship across the county.  Massive 
snowdrifts made it impossible for regular snow removal equipment to clear roadways.  The 
National Guard had to bring heavy-duty equipment to clear the roads.  Because of this, schools 
and businesses were closed for nearly a week.  Many people suffered from food, medication, 
and supply shortages, as they were not prepared to be in their homes for so long.  Utility 
outages across the area also caused hardship.  In areas where power was out, families with 
fireplaces, wood-burning stoves, and alternate heat sources opened their homes to neighbors 
and welcomed travelers who became stranded on roadways.  While the county has 
experienced many winter storm events since 1978, this incident continues to be the storm 
against which all others are measured. 
 
Ottawa County was devastated by two winter storm incidents in a two-week span of time in 
December of 2004 and January 2005.  On December 22, 2014, a snowstorm comparable to the 
Blizzard of 1978 impacted all of northern Ohio.  The first storm brought heavy snowfall, strong 
winds, and drifts of 2-3 feet.  Snowfall totals ranged from 8-10 inches.  On January 5, less than 
two weeks later, a prolonged system of freezing rain slowly made its way across Ohio.  The 
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worst impact from the second storm impacted counties south of Ottawa.  Ice accumulation in 
the lakeshore counties was significantly less than the southern counties, approximately ¼ inch.  
This was enough to cause scattered power outages.  The Davis-Besse Nuclear Power Station 
was temporarily shut down due to damage from ice buildup.  Property damage from the 
December 22 incident was $1,000,000; the January 5 ice storm caused an additional $600,000 
in property damage.  
 
Ottawa County was affected by a winter storm on February 1, 2015.  The low-pressure system 
affected most of northern Ohio and dropped 11 inches of snow across Ottawa County.  Wind 
gusts of up to 25 mph caused visibility issues and blowing and drifting, making travel 
throughout the county treacherous.  Schools and some businesses were closed for two days as 
roads were cleared and operations returned to normal.  Property damage from the storm 
totaled $300,000. 
 
The most recent remarkable storm came in early 2016 where the City of Port Clinton and 
eastern Ottawa County were dumped with five inches of wet, heavy snow early in the overnight 
hours on April 9.  A rapidly strengthening low pressure system moved across the Great Lakes 
and began falling as rain on April 8th.  Overnight the front picked up moisture and temperatures 
fell, dumping high water content snow on the county.  There were downed trees, icy snow-
covered roads, and uncomfortable weather conditions.  Losses were estimated at 
approximately $350,000.  
 

Table 2-58: Summary of Winter Storm History – GIS Estimates 

Hazard 
Total 

Incidents 
Total 

Property Loss 
Total 

Crop Loss 
Total 

Deaths 
Total 

Injuries 
Average 

Loss/Incident 
Winter Storm* 31 $5.735M $0 0 2 $185K 
Extreme Cold 5 0 0 0 0 0 
Ice Storm 2 $1.1M 0 0 0 $550K 

*Includes all incidents with blizzard conditions, extreme cold, ice storm, and winter storm. 
 
Winter Storm Damage Profile  
Winter storms have the potential to affect every home, business, or property in Ottawa County.  
Because of the county’s mostly flat terrain, no area of the county is more or less vulnerable to 
snowfall.  The consistent elevations and open, rural areas create conditions perfect for blowing 
and drifting snow, causing low visibility across the county. The area is covered in trees, 
shrubbery and other vegetation, including fruit trees and other plants.  The winter storms cause 
damage to all of these assets. 
 
Power outages can occur across the entire county during blizzards or snowstorms with 
significant ice, wind, or heavy snowfall.  With the exception of newer residential developments, 
almost all of the county’s electric lines are above ground, making them vulnerable to wind and 
ice.  Major supply lines are also above ground as they enter the county.  These substations are 
vulnerable to wind, heavy snow, and ice even in areas where residential lines are not.  
Therefore, power outages are the most significant risk during winter weather events. 
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In 2014 and 2015, Ottawa County, along with much of Ohio and the Midwest, experienced 
exceptionally long and cold winters.  Seasonal snowfall totals were above average and 
temperatures were significantly lower than normal.  In spite of the unusual snowfall amounts 
and exceptionally cold temperatures, the county did not report any property damages or loss of 
life as a result of the extreme winter conditions.  The county experienced short-term 
inconvenience after 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 loss estimates for winter storms are relatively low in spite of recent and severe winter 
seasons.  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 include content 
loss, such as food and perishables lost during power interruptions, minor damage to roadways, 
such as potholes, or vehicular damage caused by traffic accidents in slippery conditions.  The 
county would only experience significant damage to buildings and critical infrastructure in the 
most severe and unusual winter weather incidents.  
 
For the winter storm scenario, a blizzard in the village of Elmore was simulated.  Residential 
damage was limited to contents and several damaged roofs and electrical systems.  Business 
losses were higher due to flat-roof structures and pole building type construction that is less 
resistant to heave snow.  As a result, five homes are damaged and uninhabitable for two weeks 
and eight businesses experienced collapse problems due to snow load.  Several critical facilities, 
including several used for shelters and resource centers, experienced the same problem. 
 

Table 2-59: Winter Storm Scenario Vulnerability Analysis -GIS Estimates 
Building Type Number of Buildings Exposure 

Residential 5 $152,169 
Non-Residential 8 $934,902 
Critical Facilities 6 $1,907,301 
Totals 19 $2,994,372 

 
According to the National Risk Index, Ottawa County’s risk for a cold wave is considered 
Relatively Low with a score of 9.87. The county’s expected annual loss score of 13.19 for this 
hazard is also Relatively Low. This index anticipates that all residents would be affected. 
Expected annual loss values and exposure values are provided in the table below. 
 

Table 2-60: Cold Wave Loss Values 
 Expected Annual Loss Values Exposure Values 

Building Value $1,530 $4,895,263,772 
Population Equivalence $13,210 $310,186,249,949 
Agriculture Value $188 $631,612,000 

Total $14,928 $315,713,1,25,721 
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The National Risk Index rates Ottawa County’s risk for ice storms as Relatively Low with a score 
of 10.53. The county’s ice storm expected annual loss score of 17.46 is Relatively Low. It is 
anticipated that 40,813 residents would be affected by an ice storm. Expected annual loss 
values and exposure values are provided in the table below. 
 

Table 2-61: Ice Storm Loss Values 
 Expected Annual Loss Values Exposure Values 

Building Value $58,185 $6,899,303,879 
Population Equivalence $234 $310,183,129,673 
Agriculture Value n/a n/a 

Total $58,419 $317,082,433,552 
 
The risk rating for winter weather is Relatively Moderate with a score of 21.78. The county’s 
winter weather expected annual loss score of 34.71 is Relatively High. The effects of winter 
storms would be experienced by all residents. Expected annual loss values and exposure values 
are provided in the table below. 
 

Table 2-62: Winter Weather Loss Values 
 Expected Annual Loss Values Exposure Values 

Building Value $240,233 $7,007,689,902 
Population Equivalence $28,831 $314,852,798,000 
Agriculture Value $198 $59,220,000 

Total $269,251 $321,919,707,902 
 
2.3 VULNERABILITY ANALYSIS 
This section addresses each jurisdiction’s vulnerability to the identified hazards. Information for 
this section was provided through direct feedback from planning team members and research. 
 
Ottawa County is vulnerable to water, wind, and temperature consequences and local 
properties incur this kind of damage every year.  While the storms are not generally 
devastating, it is not uncommon for short-term disruption of life activities to occur, and for 
property damage that meets individual insurance deductibles and more to result.  On occasion 
there is an incident significant enough to activate assistance in response to the damages. Lake 
Erie can become a formidable force against which many of the communities must protect 
themselves through proactive risk management, sustainable building practices, and wise 
upkeep. 
 
The tourist industry and recreational characteristics bring unique challenges to Ottawa County 
in light of disaster vulnerability and damages.  Many Ohio residents from other counties, and 
some from nearby states, own summer homes in Ottawa County.  While these homes are 
characteristically very similar to other full-time residences, they are considered “second 
homes” after disasters; therefore, the damage to these properties is not tracked in the same 
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manner as primary homes of full-time residents.  When preliminary damage assessment is 
conducted, these second homes are not included in data. 
 
These seasonal homes are clustered in lakeshore communities and subdivisions, and can incur 
extremely high damages by floods and severe thunderstorms, hail, lightning and coastal 
flooding and erosion.  These property owners function, during their months of summertime 
residency in those homes, as residents of Ottawa County.  They work from Ottawa County, they 
purchase goods and services in Ottawa County, and they patronized businesses in Ottawa 
County.  They are dependent upon Ottawa County communities for emergency services and 
disaster assistance.   
 
The only recourse these property owners have is through personal insurance.  Most of them 
have adequate personal insurance and are financially able to provide for themselves when their 
property is damaged.  Others are not necessarily this well prepared for disaster. 
 
Marinas and campgrounds pepper the community in the eastern half of the county, near the 
lake and recreational facilities.  Many people, both Ottawa County residents and those from 
other nearby counties, live in their recreational vehicles and boats during the summer.  
Campgrounds are populated by recreational vehicles, some the size of a mobile home, where 
nature loving families stay for the summer or a significant part of the summer.  The major 
marinas that have the ability to dock yachts and larger boats have the same situation where 
some people actually live on their boats during the summer.  When these vehicles are 
damaged, the effect is the same as a destroyed home.  Not only is damage to the “home” a 
consideration for Ottawa County officials, warning and notification of these temporary 
residents regarding impending danger is difficult.  Mitigating the loss of life and injuries is as 
concerning as is property damage and loss of property use. 
 
During the process of updating the county’s hazard mitigation plan, the Hazard Mitigation 
Planning Team assessed all disaster types for possibility, probability, magnitude, and severity.  
While they developed a countywide prioritization for planning purposes, each jurisdiction is 
somewhat unique in its vulnerability to disasters.  The countywide mitigation strategies were 
based upon the vulnerabilities of the entire county as well as those associated with 
unincorporated areas like townships and rural neighborhoods. 
 
2.3.1 Ottawa County  
Ottawa County’s most serious threats involve water, wind, temperature, or some combination 
of all three. The state of the water – be that warm water, sleet, ice, or snow – determines the 
exact conditions, and all are possible at some time during the calendar year.  Whether it is 
runoff water, backflow from the lake, or ice melt plays a role in how the situation is handled.  
How the wind interacts with the water dictates where the difficulties occur and how areas like 
the shoreline are impacted.  The speed, direction, and origin of the wind are critical factors in 
where it goes and what damage it causes. 
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The coastal area of Ottawa County, including the peninsulas, islands, and townships or 
municipalities along the lakeshore and bay are susceptible to moderate to severe flooding. 
Naturally occurring swampland and marshes along the lake and bay as well as along the wide 
and deep portions of the rivers as they reach the lake, are very susceptible to severe flooding.  
The remainder of the county is susceptible to moderate flooding.  The difference between the 
two areas amounts to coastal risk due to winds and proximity to the major bodies of water, 
such as the lake and the bay as those bodies reach peak capacity and flood adjacent property. 
When heavy amounts of rain fall on the northern third of Ohio, or when snow melt occurs 
quickly and possibly in combination with rainfall, the water flows to Lake Erie through 
Sandusky, Seneca, Wood, and Wyandot counties.  It then reaches Ottawa County and rages 
through villages, farms, and neighborhoods as it drains into Lake Erie.  Depending on the air 
temperature, this water can be from rainfall, snowmelt, or both.  With aggressive agricultural 
drainage tiling practices in counties to the south, Ottawa County receives high amounts of 
runoff from a large area very quickly. Ice jams can occur where the rivers bend and twist or 
where debris has collected and interrupts the flow.  In some areas, the rivers are wide and 
shallow, allowing for debris to collect, sediment to build up, and rocks to create barriers.  
Sometimes the water overflows the riverbank and floods properties as its drainage is delayed 
and diverted.  Homes flood, roadways are covered in water, bridges and culverts can be 
undermined and damaged, and fields are untouchable when the amount of water trying to 
drain exceeds the capacity of the waterway.  Retention areas fill, grasslands hold as much water 
as they can, and preserved wildlife areas become wet and flooded for a period of time. 
 
Each river and its drainage area are unique.  The Sandusky River on the far eastern county line 
is a straight and wide riverbed, flowing rapidly from Fremont through the eastern-most corner 
of Ottawa County into the broad expanse of water called the Sandusky Bay.  It is fed by the 
Muddy Creek tributaries, coming from Sandusky County/Fremont on the south, into Bay and 
Portage Townships as it joins the Sandusky River and flows to the bay. The Portage River roars 
into Woodville (in adjacent Sandusky County) before taking a winding and circuitous pathway 
into Elmore (Ottawa County) where it picks up speed and becomes a straight and wide channel 
through Oak Harbor and Erie Township into the lake at the point of Port Clinton.  The Toussaint 
River winds into the western side of Ottawa County and, once through Genoa and Clay Center, 
widens and deepens, reaching the lake in Carroll Township as the smallest, but certainly not the 
least threatening, of the three waterways. 
 
The tributaries and feeder streams for these rivers are plentiful and often rather large in 
Ottawa County.  The western part of Ottawa County is where Packer, Turtle and Toussaint 
creeks feed the Toussaint River as it flows out into Lake Erie near the Davis-Besse Nuclear 
Power Station in Carroll Township.  Sugar, Wolfe, LaCarpe, and Bayou creeks flow to the 
Portage and through Oak Harbor as they become part of the Portage River, which feeds into 
Lake Erie.  Indian and Nine Mile combine with the Little Portage River and join the Portage 
upstream in Lacarne, becoming an even-wider Portage River.  On the southern edge, Muddy 
Creek flows out into the Sandusky Bay as the bay forms the southern edge of Bay, Portage, and 
Danbury townships.  Higher elevations, rock substructure and sandy to rocky shorelines form 
the coastline of Bay, Portage, Danbury, and Catawba Island Townships as two peninsulas jut out 
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into the lake with no significant ditches or creeks that provide drainage to the eastern section 
of Ottawa County.  Water drains by gravity into the lake, moving relatively rapidly over sandy 
soils and rocky substructure.   
 
With little drop in elevation from one side of the county to another, rivers that flow into Lake 
Erie are usually driven by winds that blow from the south-southwest to the northeast, aiding in 
the movement of the water into the lake.  When those winds turn and come from the 
northeast, the water from Lake Erie reverses direction and flows back into Ottawa County 
through the same rivers that carried water away, backing up and flooding the entire central 
section of the county, the coastal areas, and the two largest municipalities.  The lakeshore 
properties in the central and eastern townships and Port Clinton are inundated with water from 
the coastline, causing homes to flood, roadways to become water covered, county water 
treatment systems to fail, and daily life to be interrupted until the winds change and the water 
reverses direction again.  Roads and streets along the coastline can be covered with water and 
Mother Nature can beat the shoreline with a fervor that breaks up beaches, brings rocks and 
debris on shore, ruins berms and surfaces of roads and undermines the entire coastline 
roadway structure.  An extended duration nor’easter storm can cause Ottawa County residents 
months of work repairing and replacing property improvements.   
 
Severe rain, wind, and temperature have a negative impact on Ottawa County’s tourist 
industry.  During the warm months when tourists increase the county’s population in 
campgrounds, marinas, and seasonal homes, the impact of disasters can be devastating to 
property owners and businesses that depend on the short summer season to provide income 
for an entire year.  Marinas where transient docks allow day-trippers to launch their boats, 
seasonal docks house visitors, and commercial docks serve fishing boats and ferries most close 
during severe storms and floods.  On the busiest summer days, it is not uncommon for 50,000 
people or more to frequent the ferries and other transportation services between the mainland 
and Lake Erie Islands.  When storms hit, that transportation and tourist activity stop, impacting 
the county’s economic well-being.  This impacts other businesses as well.  Restaurants, 
mercantile, and service outlets lose business and docks, boats, and docking equipment can be 
damaged or destroyed.  Large numbers of people can end up stranded in a variety of places, 
either on the mainland or the islands, with no where to stay and nothing to do. 
 
Ottawa County incurs agricultural damages during water and wind events.  Heavy rain and 
flooding causes grain and cash crops to fail, either by not allowing farmers to plant during a wet 
spring, flooding out young crops during critical growing stages, or preventing harvest and 
destroying mature plants late in the growing season.  Fruit and vegetable crops are rendered 
yield-less after temperature extremes, having frozen delicate buds in early spring or damaged 
actual fruit later on.  Hail and hard-hitting rain can destroy the fruits on trees and bushes, 
causing farmers to throw unusable product away as waste.  Grain crops in the county are 
deprived of an adequate growing season when wet or cold conditions interfere with planting, 
growth, or harvesting.  Yields are severely impacted due to drought, abnormal temperature 
extremes, or heavy rainfall.  High winds can flatten wheat, oats, corn, and soybeans to the point 
that they never recover and there is little grain to harvest. 
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Storms in the warmer half of the year can be severe on the islands but are less devastating than 
on the mainland because the islands have a higher in elevation than the mainland.  While 
storms that cause boat and air traffic on the lake to be suspended can isolate island residents 
and businesses from resources, islanders tend to be prepared for this sort of challenge.  They 
are aware that lack of transportation can cut off lifelines for several days and prepare by 
stockpiling necessities.  The islands’ higher elevations give them shorelines that are high and 
rocky, protecting the majority of properties from damages from high waves and flooding.  
There are small sections of roadway that flood on all the islands; this flooding is generally flash 
flooding caused by water coming in faster than it can drain.  Depending on the wind direction, 
the airport and some critical ferry docks and private marinas can be immobilized.  Break-walls 
and other flood control devices do protect these facilities by keeping water away from those 
areas.  Some areas on the islands are prone to flash flooding, power outages, and wind damage. 
 
Winter storms can be equally devastating for all of Ottawa County but, excepting damage to 
power lines, most of the effect is short-term interruption of daily life and economic loss from 
business closures.  Winter storms rarely last more than a few days but extreme cold can last for 
weeks on end.  Little actual property damage occurs, and what does is usually roof damage 
from snow and ice, downed trees, or impassable roads.  Many times, due to lake effect 
warming, winter precipitation begins as rain, freezing rain, or ice.  This creates a frozen, icy base 
that is then covered by heavy, wet snow.  Winds kick up and blowing and drifting snow closes 
roads, ice build-up breaks power lines, and roads become impassable.  Tree limbs crack under 
the weight of ice and snow and debris in roadways, and eventually in waterways, is a problem.   
 
Power outages can cause significant damage to homes in Ottawa County.  The county’s 
population is not dense; many people live in small rural communities and must travel to nearby 
communities for work, school, and basic necessities; therefore, the interruption of 
transportation causes significant difficulty for many people, especially those with functional 
disabilities.  Extremely low temperatures can necessitate warming centers (or cooling centers, 
in the case of summer storms) to support the needs of the very young and the very old.  Power 
outages can also force schools and businesses to close.  Services to those in need of home 
health and other critical services can suffer significant interruption. 
 
Windstorms without precipitation are a moderate risk for Ottawa County.  The flat and open 
terrain provides little to break up wind.  Sustained winds and gusts can cause roof and shingle 
damage and utility interruptions, which can impact residents for several days following the 
incident.  At the end of a growing season, crops can be damaged and flattened, constituting 
significant loss.  Orchards and vegetable crops can be destroyed if they are near harvest.  
Limited temporary shelter for the transient populations on boats, campers, tents, and trailers 
can cause a significant housing problem and, during a disaster, may result in injuries or death if 
affected populations cannot find shelter.  Recreational vehicles, mobile homes, seasonal 
homes, and tents can incur heavy damages due to high wind events. 
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Tornados are a moderate risk to Ottawa County.  Most tornados that develop in Ohio are EF-0 
or EF-1 in strength although the tornado that hit Allen Township in 2010 was categorized as an 
EF-4.  Because significant portions of the county are not densely populated, the damage from a 
funnel cloud that touches down is often very low because it strikes fields and natural habitat 
instead of housing developments or business districts.  Damage to crops is usually minimal, 
although when crops are mature, damage to yields can be heavy.  Trees are frequently 
uprooted and roofs damaged.   
 
There are some subterranean mines that have been abandoned in the Gypsum area east of Port 
Clinton.  This area poses a danger to roadways, especially State Route 2 that follows the 
lakeshore across the Thomas Edison Bay Bridge and into Erie County.  Sections of that road 
have recently been replaced and the abandoned mines caused some of the project to be 
rebuilt. A water supply main is currently in danger of collapse, due to the deteriorating stability 
of the gypsum mines under the line.  The water supply to the entire east end of the county is at 
severe risk and being managed on a day-to-day basis until funding is identified to provide 
redundant water supply for that part of the county.  Major development plans for complete 
community construction have been eliminated upon discovery of the mines and their unstable 
condition, depriving the county of an economic boom through attraction of new and additional 
residents and business operations to the Port Clinton area. 
 
Ottawa County is not especially vulnerable to severe drought, extreme heat, invasive species or 
dam failure.  While these hazards have some limited potential to occur, they are very rare. Cold 
and hot spells can occur, lasting a few days each year but the consequences are not significant.  
There are no significant dams in Ottawa County, but there are break walls and floodwalls that 
require maintenance and are critical to protecting the lakeshore. There are no identified 
invasive species that threaten Ottawa County’s natural resources. 
 
Ottawa County does not have history of, nor is there much expressed concern, over earthquake 
risk.  While the digital projections of earthquake damage are horrendous assuming a worst-case 
scenario, the likelihood of a severe earthquake is low enough that not much concern is 
expressed.  There are some multi-story buildings but very few are greater than four stories. 
 
2.3.2 Ottawa County Townships and Unincorporated Areas 
West Townships – Allen, Benton, Clay and Harris 
The western third of Ottawa County consists of very flat terrain, making drainage a huge issue.  
Located at the bottom of the Portage, Sandusky, and Toussaint River watersheds, the area 
receives a huge amount of runoff water from lush agricultural counties further up the 
watershed, and receives this water quickly and rapidly.  Therefore, flooding is a moderate to 
severe risk.  There is only 35 feet of drop in all of Ottawa County, and therefore water drains 
slowly and is vulnerable to being pushed back by northeastern winds when it lacks the velocity 
to counteract the wind. 
 
The soil in this area is heavy clay that does not drain well along with some lighter soils that 
drain more quickly.  The area was part of the Black Swamp; through man-made drainage, it 
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could be farmed and occupied but does not drain well naturally.  Waterways and low-lying 
fields flood, roadways become covered with water, and homes that have been elevated are 
surrounded by water.  Infrastructure is at risk when so much flooding occurs, either as riverine 
or flash flooding.  Some homes flood repeatedly, as do some businesses, and require elevation 
or other preventive actions to keep the water out of living quarters.  Some houses are 
repetitive loss structures and could be mitigated.  Roadways could be elevated and water 
retention structures constructed.  Retention and detention of water in some areas could help 
keep areas free of flooding. 
 
Winds can easily cause problems.  Soil erosion is an outcome of high winds in this flat area 
where trees have been long cut down and fencerows removed to make more land tillable.  
When winds kick up, there is little to break them up and, without sod strips and tree lines to 
protect the soils, erosion is a high risk. 
 
Severe storms place this entire flat and open area at significant risk.  Storms move across the 
entire area, developing funnel clouds that increase in strength and spawn sister funnels every 
year.  Due to low population and lack of density, tornadoes have a limited history of damage 
but there is a game of chance that goes on constantly that involves exactly where a funnel 
touches down and what it destroys.   
 
Straight-line winds strike this area every year and constitute a moderate risk.  Barns are 
damaged, roofs are torn off, and other structures are dismantled.  Hail, ice, and winter storms 
are also a moderate risk. 
 
With little to protect power lines and much to damage them, the whole area is moderately 
vulnerable to power outages.  Most lines in new residential developments are buried but 
overhead lines power the farmsteads and older homes.  For power lines, the electric providers 
hire contractors to trim trees that encroach the lines.  While this helps prevent excessive debris, 
the trimmers often cut and chop the trees so extensively that the entire tree is weakened and 
then the township has to bear the cost of removal when they fall during storms.  This places an 
unfair burden on the townships that have very limited resources. 
 
Transportation infrastructure presents some problems.  Rail lines are used by longer and longer 
trains, and these major shipping vessels tend to block rural roads and crossings for hours on 
end.  This provides extreme difficulty in public safety and law enforcement access to properties 
and people.  The lack of crossing monitors results in difficult access, delayed responses, and 
extended injuries and sometimes death.  The railroad crossings are sometimes inaccessible due 
to flooding.  The elevation of the tracks tends to dump watershed onto the roadway, and 
especially in areas like Williston, this prevents access to the crossing during heavy rain.  The 
ditches along the railroad tracks often are poorly designed and maintained, and water actually 
has to rise as much as seven feet to go through a culvert under the railroad tracks and drain.  
The water, unable to rise to continue draining, backs up and floods the highway and area 
streets.  This impedes EMS and fire access to facilities like a major nursing facility and home for 
disabled individuals.  
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Township and county roads in the west end are often problematic.  They are undersized, 
frequently very narrow with little berm.  As populations increase in rural areas, these roads are 
used constantly for residents and services, and the pavement erodes with weather changes, 
rain, and snow.  Culverts are undersized on old roads, and bridges are too narrow.  This causes 
flooding as increasing amounts of water flow through the ditches beside the roads. 
 
Agricultural practices involve a great deal of farm chemical planning and training.  Most farms 
are no-till operations and therefore erosion and runoff are positively affected.  Many farmers 
use grassy waterways to enhance drainage, and this helps with erosion consequences.  While 
storms are, in general, perceived to be harder, longer and stronger today, farmers are actively 
engaged in conservation practices like sod stripping to alleviate the effects of higher rain 
amounts. 
 
Central Townships – Bay, Carroll, Erie and Salem 
These townships live in fear of the “lake meets the bay” scenario.  The soils are heavy and 
poorly drained, waterways are many and winding, roads and homes are close to bodies of 
water or waterways and the risk of many kinds of flooding is high.  High winds out of the 
northeast can combine with heavy downpours to force water back into the river system during 
a nor’easter storm, giving this entire area a double-whammy of water and wind.  As the water 
tries to drain, it is pushed back by the wind and is trapped in this area until conditions change.  
These townships are prone to regular riverine flooding, flash flooding and coastal flooding. 
 
Some roadways are particularly susceptible to damage from wind and rain.  Lakeshore Drive 
and properties along and adjacent to the road are battered by coastal flooding.  Pavement 
erodes away, and the berm of the road is destroyed and carried away in drainage. The waves 
from the lake alongside the road impact Lakeshore Drive and it takes snow plows to remove the 
stones and boulders that are driven up onto the road by wave action.  Areas of the roads flood 
over and prevent homeowner access to their property, be that their condominiums in the area 
or individual homes on small side streets.  Vehicles are underwater in flooded parking lots 
during the worst of storms.  Power lines are battered, especially those that run alongside the 
lakeshore.  Neighborhoods, especially those with mobile homes or homes built on slabs are 
particularly susceptible to flooding. 
 
The central townships are also vulnerable to high winds, be those rotating or straight-line.  The 
topography is flat and low, lending itself to roof and building damage, erosion of top soils, and 
power outages.  The risk of high wind happens regularly in this area.  Only because the area is 
not densely populated does that risk get rated at a moderate level. 
 
East Townships – Catawba Island, Danbury, and Portage  
*Note: Put-in-Bay Township is included with the Village of Put-in-Bay and the Lake Erie Islands 
This area of Ottawa County is quite different from the other townships.  The area has a higher 
elevation with rocky ledge shorelines that protect the properties from some severe flooding.  
There are very few waterways running through this section of the county and the area drains 
gravitationally into Lake Erie and the Sandusky Bay.  These townships form a peninsula; the 
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narrow and long configuration makes any given plot of land fairly close to the lake or bay, and 
therefore fairly easily drained.  Creeks and ditches don’t flood because there aren’t many.  
Some roadways have been elevated even more, and vulnerability is limited to wind and 
drainage damages along the berms, bridges and culverts.  Because the substructure is rock, 
retention and detention of rainfall is important to avoid flash flooding.  Coastal flooding slams 
the shorelines with wave action, which can damage properties.  The risk of riverine or coastal 
flood damage is low to moderate; the risk of flash flooding is moderate.  Wind damage is also a 
moderate risk.  The risk of power outages is moderate because the lines are exposed to high 
wind and sometimes brutal wave action. 
 
Danbury Township is particularly prone to road damage due to wave action at the Marblehead 
Point especially.  As lake levels have risen, the roadways are almost the same elevation as the 
water.  When rains pound the area, or when winds push the water, the roads near the 
shoreline can be flooded over.  The constant ebb and flow of the water erodes the pavement, 
deteriorates the subsurface, and destroys the berms. Numerous roadways in Catawba Island 
Township flood and mostly are on the outside perimeter of the township, near the lake. This 
necessitates barriers to be placed during storms, and interrupted or detoured travel.  Since 
many tourists in these townships reside in hotels, cabins, recreational vehicles, boats, and 
rental homes, warning and notification of pending storms and danger is a concern to leaders.  
There is no where for people to go in a storm for safety, so safe rooms and shelters is a huge 
concern for officials.  There can be tens of thousands of visitors at any given time, and 
protecting them during a tornado or severe thunderstorm is concerning. 
 
Abandoned gypsum mines have been identified and classified as in immediate danger of 
collapse, in Portage Township.  This property was previously owned by drywall manufacturing 
companies and was located between Plasterbed Road on the south, SR 163 on the north, 
Gypsum Road on the east and Anderson Road on the west.  The exact area has yet to be 
defined.  The mines were active until the late 1970’s when they were abandoned.  While in use, 
the water that naturally fills them from aquifers and drainage was pumped out, and damage to 
the stability of the mines was minimal; however, after closure the pumping was eventually 
stopped due to the cost.  As water began to fill the voids over the coming years, damage to the 
walls and structures of the underground mines began to occur.  Today the rising lake levels, 
increased rainfall drainage, flooding and flash flooding around the mines, and weather 
adaptations due to climate change have caused significant water movement to develop inside 
the abandoned voids.  They have deteriorated and are now collapsing.  The land on top of the 
mines is very unstable as a result, and sinkholes are developing regularly.   
 
Several years ago, there was a major collapse in the area, the largest highway in Ottawa County 
and one that crosses the entire north coast of Ohio. The Ohio Department of Transportation 
spend nearly $20M to identify the cause of pavement failure, stabilize the roadway, and repair 
the crumbled pavement.  The highway was affected for months while this problem was 
addressed.   
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Today a 24” water supply main that feeds potable water to Danbury, Catawba and Portage 
Townships is in immediate danger of collapse due to the deteriorated mines and land 
instability.   Should that line collapse, there is no redundant way to serve the east end of the 
county.  A break would certainly drain the east end tower within minutes and cut off any supply 
to the east townships.  It would also reduce pressure in the mid-county lines in Port Clinton, 
and likely prohibit water distribution to the city and surrounding area in a very short period of 
time.  A major sudden collapse could quickly drain the entire water system and cut off water to 
the entire county through depressurization.  The Ottawa County Sanitary Engineer is in the 
process of studying the land subsidence issue, identifying problems and solutions, applying for 
grants to fund mitigation and repair projects, and ensuring that the east end townships have 
potable water.  Should this system collapse before this is accomplished, the entire east end of 
the county would be without water until the line could be fixed.  That could be months before 
the repairs were complete.  Should that happen during spring, summer and fall tourist times, 
this could affect up to 50,000 people and hundreds of businesses. 
 
Today, the vibration and forces caused by the massive amounts of traffic on SR 2 is concerning 
to Sanitary Engineering staff.  Trucks, wide loads of heavy items, and all types of vehicles travel 
that highway every day of every week.  In summer months, the traffic is even higher. 
Additionally, the railroad tracks are a main line between the east coast and the Port of Toledo; 
trains cross this area several times each day.  These trains are up to three miles long, and are 
loaded with steel, petroleum products, hazardous liquids and solids, and all types of cargo.  
They are heavy, and travel at high speed.  The vibration is significant. The fear that these forces 
will cause a collapse is constant. 
 
The main runway at the Erie-Ottawa International Airport is atop abandoned mines and at risk 
of collapse.  Sinkholes have developed sporadically in that general area, so the airport staff 
examines the runway regularly for any signs of instability.  With this airport being the main 
provider of transportation to the Lake Erie Islands, as well as the hub for air traffic in Erie and 
Ottawa Counties, a problem with the main runway would be a very expensive issue in lost 
revenues, inconvenience and failure to serve customers. 
 
A Norfolk Southern railroad runs straight through the property where the abandoned mines 
exist.  Some cases of shafts underneath the railroads have been identified, and are known to be 
unstable.  The three-mile-long trains that travel this track could easily derail if a sinkhole 
developed under or beside a track, or if the rails became unstable due to the land shifting. 
 
This problem has cost Ottawa County potential development.  Additional residences, 
businesses and commercial ventures cannot be developed on any of this property.  The airport 
cannot grow, the roads can’t be improved, and buildings cannot be built in this area until the 
problem is characterized and described, solutions are developed and implemented, and the 
instability has been resolved.  Portage Township is one of the areas of highest development 
potential due to its proximity to the lake and other tourist attractions. It is ripe for new 
businesses like hotels, attractions, restaurants, and retail.  New businesses would be attracted 
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to Portage Township due to its access to highways, air transportation, and boats.  However, this 
is all on hold until the land subsidence problem is resolved. 
 
The water issue puts Catawba Island and Danbury Townships on hold as well.  With an 
imminent water supply issue, businesses are likely not willing to come to these areas either.  
Again, they are prime development spots in Ottawa County. 
 
2.3.3 Clay Center  
The small village of Clay Center is vulnerable to flooding from both the North Branch Turtle 
Creek and the South Branch Turtle Creek.  Like other villages in the area, rapid runoff from up 
the watershed in heavily farmed production acreage and heavy rainfall on flat terrain that 
drains slowly can put the village residences and businesses at risk of riverine and flash flooding.  
The area is built on bedrock so surface drainage often flows into the few homes that have 
basements and yards for the others.  With little storm sewer capacity, the village is dependent 
upon natural gradient changes to drain water, and that does not always carry the water away 
quickly enough. Some of the storm sewers in place now are collapsing due to age, and officials 
cite the need for replacement and upsizing.   
 
Storm sheltering is a concern in Clay Center.  The village is built on bedrock so basement space 
is very limited.  There are some mobile homes, and many without basement.  No major building 
exists for a community shelter.  A safe storm shelter with a generator would provide for safety 
of residents in the case of a tornado or severe windstorm. 
 
The village sits out in the open with little protection of any kind.  That creates wind vulnerability 
in the form of damages to structures, susceptibility to tornado and straight-line wind damage, 
and blizzard and ice storm damage.  Many homes lack basements, which creates a vulnerability 
due to lack of adequate sheltering during high wind events, power outages, or extended winter 
storms. The low population of the village places restoration of utility service low on the priority 
list for utility providers, forcing residents to endure extended outages during severe incidents. 
According to surveys regarding hazards, Clay Center respondents identified the most serious 
risks as severe thunderstorms, tornado and wind storms, and infrastructure (transportation).  
The least three concerning risks are water infrastructure failure, winter storms, and invasive 
species infestation.  
 
2.3.4 Elmore 
Elmore, located in the southwest corner of Ottawa County, is vulnerable to moderate flooding 
as Sugar Creek flows along the southern boundary of the village. Heavy or rapid rainfall or 
extensive runoff can cause flooding in public areas, golf courses, and private properties 
adjacent to the creek and between the creek and the river.  The Portage River on the northern 
border can flood properties, but the winding nature of the river as it approaches Elmore slows 
the speed of the flowing water and generally helps prevent a rapid onslaught into the village.  
The river is also low and worn down to bedrock, so many properties are higher than the 
riverbed that has a large capacity for water.  Low-lying properties can be affected, however, 
when rainfall is rapid or extensive, or if runoff flowing through the Portage and Sugar Creek 
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from farmlands up the watershed inundates the area.  Due to the winding characteristics of 
these waterways, the village is especially vulnerable to flooding caused by the build-up of 
debris, sediment, and ice jams.  The ditches need to be cleaned to remove some of the debris 
and garbage that blocks the flow of water after storms.  When filled with debris, the water is 
unable to get away and flooding is more severe. 
 
Flooding is most severe in Elmore when rainfall has been constant over several days or 
extremely heavy, and drainage from several counties to the south accumulates and dumps 
huge amounts of runoff from well-tiled farm fields onto the area.  Sitting at the near-bottom of 
the watershed, Elmore receives runoff from several agriculturally dominant areas.  The runoff 
roars into areas to the south and moves on to Elmore through a winding section of waterway. 
There are some residential sections of the village that flood regularly with as little as half an 
inch of rain. 
 
Flash flooding is also a risk for Elmore during heavy-precipitation events.  Homes can flood, 
including basements and in extreme cases, some water may build up around foundations or on 
first floors of slab constructed buildings.  Bridges and culverts on secondary roads are 
susceptible to flooding and erosion as waters move rapidly through the area on the way to the 
lake.  Soils erode away, and the sub-structure of bridges, culverts and roads can be damaged by 
the waters. 
 
Elmore is vulnerable to wind and tornado damage.  The village lies in an area of very flat 
topography and there is little protection from the whipping winds that come across the fields.  
When high winds combine with ice or heavy rain, structures are openly exposed to the 
environment and damage occurs.  Due to exposure, there can be hail damage, lightning strikes, 
and ice build-up that damages buildings and infrastructure. Many homes and businesses do not 
have basements and high wind events and tornadoes place residents at risk with nowhere to go 
for safe shelter. 
 
Power outages are concerning to officials.  They have frequent outages and need a secondary 
transformer to serve in a redundant capacity.  A significant population at the care center with 
medical equipment needs is concerning. 
 
Winter storms can isolate Elmore from support systems and services and ice and wind can 
damage power and utility distribution lines. There is little to protect the roadways from drifting 
or blowing snow and nothing stands between the utilities and the wrath of nature.  Due to the 
village’s small population, restoration of utilities can take some time, exposing the residents to 
extended lack of services. The village is at the end of distribution lines of the supplier and 
therefore is often at the end of restoration processes.  They would like to increase generator 
capacity to be more resilient when power is interrupted for an extended time, especially for 
traffic signals and other emergency communication needs.  Current alternate power supplies 
are capable of minimal support but not sufficient to operate at functional capacity.   
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Elmore respondents to a survey ranked the three most concerning hazards as severe 
thunderstorms, utility failure and winter storms.  The three they are least concerned about 
include earthquake, dam failure, and land subsidence. 
 
2.3.5 Genoa 
Genoa lies in the western part of Ottawa County amid flat terrain and rich farmland.  Flooding is 
one of Genoa’s most significant risks.  The wide and mighty Packer Creek runs through the 
village as thousands of acres of farmland drain into it after storms.  In some places upstream, 
cleaning has allowed water to rush quickly through the waterway, and at other locations near 
and in Ottawa County, debris and blockages slow the water and cause back-ups.  In some spots, 
the water easily breaches its banks and floods properties.  As a result, flooding occurs in 
residential areas on the west and south side of the village.  Because the flat farmlands 
upstream are aggressively tiled and rainfall runs off rapidly, the runoff waters often end up 
reaching Genoa and then slowing as Packer Creek winds through fields and farms as well as 
fights debris.  Water sometimes ends up in basements, living quarters, and commercial 
buildings, especially when storm sewer lines are undersized for the population at hand.  As 
Packer Creek winds through town, the adjacent streets frequently flood when the creek bank is 
breached and when drainage is insufficient to carry the water away as fast as it arrives.  The 
lack of adequately sized storm sewers in parts of the village makes this flooding worse as the 
only drainage option is the natural fall of the land.  The creek flows through part of the busiest 
section of the village, interrupting commerce and cutting the village in two sections that 
inaccessible to one another until the water subsides.  Some residential and commercial 
properties flood repeatedly and owners are required to repair repeatedly to maintain the 
structures.  Genoa is susceptible to riverine and flash flooding as well as storm sewer back up in 
areas where the infrastructure is inadequate or antiquated. 
 
Genoa is unique in that the most recent flood maps have placed properties inside floodplains 
that local residents do not consider flood risks.  Some of these properties accumulate 
floodwater in yards but not inside the structure; others have not flooded at any time that long-
standing residents can remember.  Local officials suspect that abandonment of some storm 
sewers that the village has not been financially able to replace and changes in drainage higher 
up in the watershed are contributing factors.  Residents and business owners have challenged 
the status of some properties and continue to disagree with mapping determinations.  
 
Waterways in Genoa are susceptible to debris and jams, impeding the flow of water away from 
the village.  The flat terrain and winding nature of the creeks allows for trees and other debris 
to accumulate and soils allow for sedimentation.  The clay and less absorbent local soils cause 
more surface runoff, and with this goes topsoil that becomes sediment in the streams and 
rivers. These both facilitate vulnerability to flood damages and poor drainage after heavy 
precipitation.  Although Ottawa County does have a ditch maintenance program, Packer Creek 
is not included; the Toussaint Creek that flows to the south of the village is on the county ditch 
maintenance plan and residents recognize the difference in how well that waterway flows.  
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Genoa sits out in the open, susceptible to wind and tornado damage.  There are virtually no 
hills or valleys in the area to protect structures from the full force of the wind as it blows across 
the flat and open terrain.  The soils are fertile and productive farmlands and, as part of the 
former Black Swamp, consist of soils that erode through water and wind.  Residential and 
commercial properties suffer power outages and structural damages during high winds, ice 
storms, blizzards and other severe storms. Many buildings are constructed on crawl spaces or 
concrete slabs with no sub-surface area or basement for storm shelter.  Residents are 
vulnerable to tornado and straight-line wind casualty. 
 
Many residents have said the weather seems to be more abrupt and harsh in the recent few 
years.  Storms pop up suddenly, rain falls in “rain bombs” of an inch or two in an hour, with a 
single front producing over four inches of rain for the area.  They feel winds are stronger, and 
rain is heavier.  The storm system in late September and early October 2021 left over a foot of 
rain in Genoa.  When as little as a fast-moving one inch of rain can cause surface flooding on 
streets and parking lots, a foot of rain causes yards, streets, and properties to be inundated 
with water. 
 
Genoa has an increasing elderly population as younger generations move away for better jobs 
and more opportunity.  Therefore, the demand on the government for services and support is 
growing.  Warning and notification, dissemination of emergency protective actions, and 
providing structures like safe rooms are all becoming critical services for the residents. 
 
The core planning committee members cited excessively long trains blocking crossings as a 
serious problem.  With 2-man train crews and trains frequently in excess of three miles long, 
key crossings are blocked quite often.  As trains face delays in unloading or switching in the 
Walbridge-Toledo area, they easily back up into Genoa.  This prevents safety forces like fire and 
EMS services to reach people who need them quickly. 
 
Genoa plan participants rated thunderstorms, tornadoes and windstorms, and winter storms as 
their three greatest concerns.  Drought, hazardous materials spills, and dam failure were their 
least worrisome threats.  They rated earthquake, invasive species and land subsidence as not 
applicable to Genoa. 
 
2.3.6 Marblehead 
The village of Marblehead is exposed to the lake on three sides and is prone to damage from 
severe wind and heavy precipitation.  There are no ditches that carry water away from the 
village.  Storm water drainage is primarily gravitational and through the storm sewer system 
that seriously needs improvement and more capacity. 
 
Marblehead is vulnerable to not only rainfall, but also the lake water blowing and blasting the 
shoreline, eroding away what beach there is and eating away at the rock ledges, break walls 
and other man-made structures built to protect the shoreline.  The break wall at what is 
referred to as “Marblehead Point” is severely worn and no longer holds angry waves from the 
roadway.  The pavement, the berms, the areas beside the road are all washing away and 
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incurring extensive damage with every nor’easter storm.  The village has lost 30 feet of grassy 
area outside the break wall when it has gradually washed out to the lake.   
 
This lapping water brings with it debris, wood, trash, and stone.  The water has to be pumped 
back to the lake, and the debris is cleaned up with road equipment and large tractors.  Before it 
is removed, a significant part of the population is isolated from emergency services because the 
vehicles are unable to navigate the storm-ravaged roadway. 
 
While many properties, most of significant dollar value due to their proximity to the lake, sit 
high on the peninsula that juts out into the lake, they are vulnerable to damage from harsh 
slapping of fierce lake water on their surfaces and roofs. These structures literally take a 
beating from Mother Nature when storms hit. 
 
Participating residents felt the winds have been stronger the past few years.  High winds have 
kicked up limestone dust from the quarries, the fine powder permeates everything from 
windows to walls.  The dust covers everything with a fine, grating powder that ruins finishes, 
paint, and other surfaces.  While there are quarries in the area, and maps show that there are 
abandoned mines in the area, no one in meetings was aware of problems at this time. 
 
Marblehead is a tourist destination and must engage in wise development practices, including 
retention and detention structures, elevation, buffer zones, and other water control measures, 
to protect and preserve its properties and economy.  The shoreline is protected by natural 
habitat, floodwalls, and other structurally engineered measures.  The roadways that follow the 
shoreline are exceptionally vulnerable to erosion and deterioration from the constant exposure 
to rapidly and fiercely moving water that erodes away the berms and culverts every time a 
storm hits. 
 
Marblehead residents and visitors are vulnerable to tornado and high wind events because 
there are far more people than shelters.  Many homes do not have basements and the summer 
months bring recreational vehicles and campers as well as multi-occupant hotel and cabin 
populations.  Power outages are not uncommon as the village’s utility infrastructure is fully 
exposed to the wrath of Lake Erie and the winds that have become all too common.  The 
transient tourist population is prone to glitches and gaps in warning and notification and, 
because they are not always familiar with the signs Mother Nature sends before storms, many 
do not always heed the common-sense warnings perceived by the local residents. 
 
Johnson’s Island and Bay Point are part of Marblehead and incur the same risks.  Both areas jut 
out into the Sandusky Bay on the south side of Marblehead.  Bay Point consists of many 
condominiums and homes; Johnson’s Island is inhabited by approximately fifty full-time 
residents.  The risks are the same as the Village of Marblehead, with an emphasis placed upon 
wind and blowing water hazards. 
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Marblehead participants ranked land subsidence, dam failure and transportation failure as their 
three least worrisome hazards, and felt that earthquake was not a threat.  However, the top 
three hazards included thunderstorms, flooding, and drought/extreme heat. 
 
2.3.7 Oak Harbor 
Oak Harbor sits on the banks of the Portage River as it widens and deepens on its way to Lake 
Erie.  The village is vulnerable to flash and riverine flooding, as well as storm sewer backup 
during heavy precipitation.  As the Portage River widens inside the village, its capacity grows 
but is still inadequate in some low-lying and vulnerable locations, such as the waste water 
treatment plant and several businesses in the downtown that lay adjacent to the river’s edge.  
Floodwalls and retention areas along the river are inadequate for the runoff that dumps into 
that section of the river.  In some cases, runoff water from far north of the village flows through 
LaCarpe Creek and its branches to overflow the city’s wastewater capacity, causing flooding in 
the low-lying areas nearby.  Some properties flood on a repetitive basis, making it a challenge 
for property owners to replace and repair their homes time and time again. 
 
Recent improvements to water treatment, wastewater management and utilities have resulted 
in hardened services for residents.  The village and residents have cleared many trees that 
needed to be trimmed or were damaged by Emerald Ash Borer over the past decade. The 
electrical service now has a redundant supply line, and power outages are minimal. 
 
The village participants do feel that the municipality is under-supplied with generators in the 
case of an outage.  They also are concerned about the lack of safe shelter for many residents 
who don’t have basements, and visitors to the community who may be camping or staying in 
recreational vehicles. 
 
Participants said that they feel storms are more abrupt, and are stronger in the recent years.  
The rain comes faster, and comes down harder and longer than it used to.  The increase in lake 
levels has been felt in Oak Harbor as waters back up into the village by way of the Portage River 
when northeast winds are strong.  They have had, like happened in 2013, up to thirty homes 
affected by nor’easter storm rainfall and flooding. 
 
The village maintains and enforces flood mapping to reduce the vulnerability to flooding but is 
not part of the otherwise countywide residential building code enforcement.  They do 
participate in watershed and conservancy efforts to reduce the vulnerability to flooding. 
 
There was a great deal of concern expressed over transportation issues associated with very 
long trains stopping on railroad tracks in and around the village, and blocking crossings for 
many hours at a time.  This eliminates public safety access to certain areas of the village and the 
service area, as well as makes commerce and daily travel impossible.  They have observed that 
trains are up to three miles long or longer, and they block crossings for as many as seven hours. 
There is no warning of this blockage, and no notification by the railroad that crossings are 
blocked. 
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Oak Harbor is vulnerable to wind and tornado damage because it, like the rest of western 
Ottawa County, sits out in the open in essentially flat and even terrain.  The presence of many 
old deciduous and evergreen trees makes the village susceptible to debris issues from high 
winds, ice build-up, and tornadoes.  The lack of basements or other shelters puts some 
residents at risk in those events because they have no safe shelter.  There was a great deal of 
concern expressed over the lack of safe rooms, both for individual properties and for large 
groups of people who may be unprotected in a disaster.   
 
Soil types in and around Oak Harbor are similar to the rest of Ottawa County, and therefore 
facilitate sedimentation in the river and the creeks.  The widening river also increases speed, 
taking with it soil and sediment as it reaches toward Lake Erie.  Riverbanks, low lying natural 
habitat, and residential areas along waterways are susceptible to unstable banks and eroding 
substructures.  The riverbank in the business district in the village is susceptible to 
deterioration, even though it has been lined with stone and riprap for stabilization and 
protection. 
 
Oak Harbor participants said they are most concerned about thunderstorms, winter storms, 
and tornadoes and windstorms.  Least concerning, after they eliminated earthquake and dam 
failure from their list of hazards, was utility failure, invasive species, and land subsidence. 
 
2.3.8 Port Clinton 
As the only city in Ottawa County, Port Clinton has the highest and most vulnerable population 
in the county.  In addition to being home to the largest collection of residents in the county, it is 
also the destination of a very large number of people who vacation there from April through 
October, and during January and February when ice fishing is an attraction.  There are many 
residents of the city that live there in summer homes for extended periods of time, but call 
Columbus or Cleveland their permanent residence.  The 6,000-plus full-time resident number 
may double or triple during tourist season when all rentals, bed and breakfast facilities, hotels, 
campgrounds, and condominiums are filled to the brim. 
 
Port Clinton sits at the mouth of the Portage River as it flows into Lake Erie, creating a natural 
harbor as the shoreline dips between the peninsula of Catawba Island and Erie Township.  The 
Portage River is wide and deep as it joins the lake, and its banks are peppered with marinas, 
personal residences with docks, and shoreline attractions and businesses. Some of the larger 
boats kept at the bigger marinas serve as summertime homes for their owners. 
 
The shoreline stretches from one end of Port Clinton to the other, characterized by beaches, 
marshes, lakeshore walking paths and rocky ledges.  The beach areas are exceptionally 
susceptible to erosion and sedimentation and can be washed away in high wind and water, 
partially dependent upon the lake levels at the time.  The beaches can also turn into muddy 
wasteland if high winds deposit lake sediment on them. The rocky ledges can be destroyed as 
waves crash onto shore and rip the rocks from the sand and take them out into the lake, 
eroding the sand bases away.  It is even more damaging when the winds carry those rocks onto 
the roadways, and damage pavement and berms as well as make the roads impassable with 
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rock and stone debris. The marsh areas withstand significant wave action and protect the 
adjacent land from erosion but the nastiest nor’easter can destroy even the cattails and marsh 
grasses that provide natural protection. 
 
Not far from the city’s south side is the Sandusky Bay.  As the Sandusky River runs north out of 
Sandusky County and through Bay and Portage Townships, the city boundary is less than half a 
mile from the most distant shore of the bay.  In some residential areas, the bay is simply feet 
from the city.  This places one very large and powerful body of water, Lake Erie, on the north 
side of the city, and another large and powerful body, Sandusky Bay, on the south.  Should a 
storm-of-all-storms involve north east winds and extremely heavy precipitation, the bay could 
meet the lake and turn into the worst nightmare Ottawa County can imagine.  Catastrophic 
coastal flooding and water damage could destroy just about everything in and around Port 
Clinton. 
 
The less catastrophic version of that scenario, and one that occurs regularly, is several inches of 
rain over a short period of time with winds from the north or northeast that causes coastal 
flooding.  On occasion, the frozen lake water will accumulate near shore and heavy rains can 
exaggerate the effects of shoreline ice, backing up into bridges and culverts and grabbing trees 
and other debris.  This water prevents drainage from the rivers, streams, and creeks from 
moving out into the lake, and causes shoreline flooding in homes, businesses, and public 
attractions. 
 
When nor’easter storms push water back, especially during times of high lake levels, the entire 
commercial area north of Perry Street can be under one to three feet of water.  The boat docks, 
both the Jet Express commercial dock and the transient docks off the Jefferson Street Pier, are 
inundated with water and frequently are forced to close.  This strands people destined for Put-
in-Bay in Port Clinton, and prevents people on the islands from returning to the mainland.  It 
interrupts supply lines and critical services.  Businesses located close to the lakeshore have to 
close, the ferry boats stop ferrying, and life comes to a standstill until the wind stops and 
waters drain.  Perry Street is the main access road for the downtown as well as travel through 
the city; as it floods in multiple areas, access is interrupted.  Houses can incur flooding not only 
on Perry Street, but in other low-lying locations on Second and Third Streets and the cross 
streets.  Several condominiums on both the east and west end of Perry Street/Lakeshore Drive 
can be cut off from street access, preventing residents from leaving and preventing safety 
services from reaching those locations.  Lakeshore Drive can become totally impassable during 
a nor’easter storm as waves, rocks and debris cover the road.  Power lines that run alongside 
the lakeshore are at risk of damages and outages, placing the entire area at high risk for 
consequences of any other hazard that happens to hit. 
 
Flood risk in Port Clinton also includes flash flooding.  When rain falls heavy and fast, the storm 
sewers and pumping stations have a difficult time keeping up.  Even though an aggressive street 
improvement plan has been executed over the past decade, some areas are still low-lying or 
located where storm sewers simply cannot move the rainfall away fast enough. Some of the 
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pumps are old and worn, and some are simply insufficient to pump the amount of water to be 
moved. 
 
City plan participants reported several incidents of what they called “rain bombs” that drop as 
much as 7 inches of rain on the city in a short period of time, in less than a day.  This heavy rain 
overwhelms the old storm sewer system.  While there have been numerous upgrades and 
improvements completed over the past few years, the city still needs to work diligently to bring 
its infrastructure up to date. 
 
Wind damage is no unfamiliar risk to residents of Port Clinton.  The city has history of tornado 
activity with numerous storms hitting the city in the past.  Whether wind is rotational or 
straight line, damages are generally moderate and involve damaged roofs and siding, downed 
trees, and ruined outbuildings.  Wind sometimes involves hail and ice because the changing 
seasons near the lakeshore often involve rapidly changing temperatures complicated by the 
effect of the lake.  Some properties that have experienced significant loss more than once; 
elevation or other mitigation measures would prevent repeat damages. 
 
Wind and ice put Port Clinton’s utility services at risk for outages.  While lines are buried for 
new construction, some of the power lines are above ground and prone to hanging ice and 
breakage under stress from winds off the lake.  While power outages are not extremely 
frequent, they do occur.  Tree limbs covered in ice or broken from high winds increase the risk, 
and require continual maintenance or removal to avoid exacerbating the risk. 
 
Many homes in Port Clinton are built on crawl spaces or concrete slabs.  The water table is 
shallow and limestone and gypsum are close under the surface.  Basements tend to flood easily 
near the lake as the water table backs up; therefore, many homes are built without basements.  
As a result, residents do not have shelter from tornadoes and the risk of casualty is greater than 
would generally be expected.   
 
The streets in Port Clinton are low-lying and the homes and alleyways are built on higher 
ground.  When flash flooding occurs, many of the streets are severely impacted.  Some paths of 
travel can be developed across town through creative use of the alleys when this flooding 
occurs, but it is inconsistently feasible, does not work for large, commercial, or emergency 
vehicles, and the alleys are narrow and covered by tree branches and limbs.  The low-lying 
streets make travel during storms difficult.  These streets also hold water that then 
oversaturates the residential and commercial yards and seeps into basements, creating damage 
to homes and businesses that could be prevented. 
 
City staff members are highly concerned about transportation failure in the form of railroad 
viaduct collapse.  A Norfolk Southern line runs the entire length of the city, through residential 
and commercial areas.  The viaducts are 85 years old and need to be upgraded and repaired.  
Commercial vehicles are too high to pass underneath the viaducts, and several times a year 
there is an incident with a semi-truck getting stuck under one of them.  Even though truck 
routes are clearly marked, they are not intuitively or logically the path most drivers would 
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naturally use; therefore, it is not uncommon for a mis-directed truck to crash into one of the 
viaducts.  There is also fear that the constant vibration and use of the viaducts by longer and 
heavier trains will simply cause them to fail.  Their proximity to homes and recreational areas 
makes this is a high-casualty potential. 
 
Like other communities, Port Clinton is concerned about being able to shelter people in a 
severe storm or an extended incident.  There are few gathering places, and nothing large 
enough to shelter people from hotels, campgrounds, boats, and other transitional housing.  A 
community shelter as well as more safe rooms are sorely needed. 
 
Port Clinton plan participants though that winter storms, thunderstorms and windstorms, and 
floods are the three most serious threats.  They did not consider earthquakes a concern, and 
were least worried about land subsidence, dam failure and invasive species problems. 
 
2.3.9 Put-in-Bay (including South, Middle and North Bass Islands and Put-in-Bay Township 
and Village.  Also includes uninhabited islands although no individual risk assessment was 
done for these tiny islands.) 
All of Put-in-Bay and the Bass Islands are uniquely vulnerable to a variety of risks.  These 
considerations change with the season – is it the time of year when tourists overtake the 
islands or is it the middle of the winter when only the most-hardy full-time residents are still 
there?  The population characteristics don’t change the actual threats, but it changes how and 
to what degree the island community needs to respond. 
 
Put-in-Bay and South Bass Island is vulnerable to flash flooding when rain comes heavy, hard, 
and fast.  The streets flood and properties become isolated.  Sewers are overrun and back up 
into homes.  Streets flood.  Homes get water inside living spaces.  However, most of the time 
the water drains quickly, eliminating the rapidly developed ponds and flooded streets.  In 
longer lasting heavy rainfall, roadways can be covered and inaccessible due to lake water 
inundation; the airport runways and airstrips can be covered with water and aircraft are unable 
to land or take off.  Rapidly draining runoff can erode away berms to roadways, shorelines, and 
areas where fruits and vegetables are raised.  Homes can suffer some basement flooding but, 
due to the rocky soil, most homes do not have basements.  Many modular homes and cabins 
are less sturdy than typical houses and are more vulnerable to water and wind damage simply 
because they are not built as solidly as other structures.  Some sit on concrete slabs, are 
modular units, or lack the strong foundation and support that standard construction would 
provide. Some properties flood repeatedly, causing owners to repair and refurbish them on a 
regular basis. 
 
The docks and airstrips on Middle and North Bass Islands are easily covered in water during 
storms, making the entire island inaccessible. The docks can be covered in water and unusable, 
further isolating these small bodies of land.  Middle Bass Island’s sewage treatment plant at 
Burgundy Bay is also susceptible to flooding, which can render it nonfunctional 
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When flooding occurs on the mainland, or when winds whip the waves into the boat docks and 
the ferry services close, or the rain keeps coming and the docks are simply flooded, the islands 
lose access to any resources.  Tourists on the islands are stranded there, and those residents 
wanting to return home cannot do that. This may leave the island with a huge population of 
day-trippers, up to 50,000 people a day in the summer, and no where to house them.  Or it may 
isolate key resources on the mainland during early spring and late fall, and prevent goods and 
services from reaching the islands. 
 
Wind can adversely affect the ports on any of the Bass islands, depending on where the docks 
lay in relation to the wind direction.  Water can be blown up onto the docking areas and make 
them inaccessible to boats.  At the same time, wind can blow water across landing strips at the 
airports or ice can form on the runways during cold weather, making it impossible for aircraft to 
land or take off. Sometimes the docks and runways lay too low to avoid being consumed by 
water, debris, and erosion. 
 
The islands suffer from isolation and, therefore, lack of access to goods and services.  Ferry 
services bring people and goods back and forth on a daily basis until the lake freezes.  When 
frozen over, the islanders have only the airlines on which to depend for lifelines and services.  If 
pre-season propane supplies are used faster than anticipated and supplies run low, the island 
residents must conserve and make-do because there are few options to deliver additional 
product to them in the freezing winter months.  They are exceptionally susceptible to energy 
failure or supply chain shortages, and in these cases, even generators don’t help. 
 
Sheltering from storms is problematic in the summer.  A large number, perhaps as high as 
50,000 of tourists come to the island on a beautiful summer day.  These visitors may stay in 
rented cabins, hotel rooms, campgrounds, or tents.  They may be day-trippers who stay less 
than 24 hours, using the ferry service to travel back to the mainland without staying overnight.  
They arrive on ferry boats, individually owned watercraft, airplanes, and on commercial aircraft 
but there is no single “gateway” to the islands.  At no given time can a definitive count be 
established for how many persons are present on any of the islands. They have no idea what 
special needs, functional needs, medical needs, or other conditions might be present, or the 
general age of the individuals visiting the islands. That results in a huge need for sheltering 
capacity, warning and notification methods, and protective actions.   
 
While Middle and North Bass Islands have similar risks, they have fewer visitors and full-time 
residents.  The risks are the same as South Bass Island.  They did make note of road 
deterioration due to the nor’easter storms that batter the island several times a year now. 
 
Green, Rattlesnake, Sugar, and Ballast Islands surrounding the Bass Islands are uninhabited or 
are private property.  Gibralter Island is used by Ohio State University for research and is not 
inhabited. They have no airports or ferry service and do not promote themselves to seasonal 
visitors.  Mouse Island is off the tip of Catawba Island Township and is unoccupied.   
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Island participants in the planning process ranked floods, water system failure, and utility 
failure as their top three worries.  They are concerned about warning, notification and 
sheltering. They did not rank earthquake or hazardous materials spills as concerns. The other 
three lowest ranking concerns were dam failure, drought and extreme heat, and land 
subsidence. 
 
2.3.10 Rocky Ridge 
Rocky Ridge, located northwest of Oak Harbor in Benton Township, sits high up on a ridge of 
rock, limiting its susceptibility to flooding to specific properties that are low-lying off the ridge.  
The village has not participated in NFIP programs because flooding has previously been 
insignificant and brief, and they have no designated flood plain.  However, more severe storms 
with heavier precipitation have affected several homes in the low-lying areas and a few have 
endured repeated flood damages.  Some of the flooding is due to debris blockages in ditches, 
which prevents the rapid flow of water away from the village.  Except in a few instances, 
residents have been able to use sandbags and hand-dug drains to carry water away from 
foundations.  Heavier rainfalls and more frequent storms make that difficult today. 
 
Residents of this small community have frequently felt threatened by tornadoes and severe 
wind storms.  With few wooded areas and fence rows existing today, the village is out in the 
open and prime for the wrath of any event involving high wind, ice, lightning, or hail.  Many 
homes do not have basements due to the rocky substructure and shelter is an issue.  The village 
is susceptible to power outages due to downed lines and ice as these severe thunderstorms and 
blizzards take a straight hit on this tiny village.  The trees that provide shade in summer months 
provide a threat during high winds, and the village frequently is forced to clean up limbs and 
downed trees after weather events. 
 
Located in flat terrain and having sandy soils, Rocky Ridge properties are prone to erosion from 
high winds and from rapidly draining runoff.  Located on top of a ridge, the force of gravity is 
strong.  When aided by winds, the runoff takes with it topsoil and fertile dirt unless cover crops 
and grass strips interrupt that erosive force. 
 
Rocky Ridge rated tornado and windstorm, thunderstorm, and flood as their highest concerns.  
They ranked Dam failure, land subsidence and earthquake as their lowest concerns. 
 
2.3.11 Jurisdictional Hazard Ratings Summary 
The chart below provides a summary of all jurisdiction hazard rankings as described in the 
preceding section. 
 

Table 2-64: Jurisdictional Vulnerability 
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Drought/Extreme Heat 6 4 7 8 3 6 9 10 6 7 
Earthquake 13 -- 13 -- -- -- -- -- 10 13 
Flood 2 6 5 4 2 4 1 1 5 3 
Hazardous Material Spill/Incident 9 -- 9 9 9 5 7 -- 3 9 
Infrastructure – Dam/Levee Failure 12 -- 12 10 11 -- 12 11 -- 12 
Infrastructure – Transportation System 10 3 10 5 2 7 6 8 9 8 
Infrastructure – Utility Systems 5 5 2 6 8 9 5 3 7 5 
Infrastructure – Water Quality 8 7 6 7 7 8 4 2 -- 6 
Invasive Species 7 9 8 -- 4 10 11 7 8 10 
Land Subsidence 11 -- 11 -- 10 11 10 9 -- 11 
Severe Thunderstorm 1 1 1 1 1 1 3 4 2 1 
Tornado/Windstorm 3 2 4 2 5 3 2 5 1 2 
Winter Storm 4 8 3 3 6 2 8 6 4 4 

2.4 RISK ANALYSIS 
To determine Ottawa County’s overall risk, each hazard was evaluated and scored based on 
common criteria. This section describes the criteria used and the overall rank based on 
feedback from stakeholders. The scores identified in table 2-68 were determined based on 
survey responses from stakeholders and the Core Planning Team. A copy of the survey used to 
collect this information is included in Appendix C: Hazard Assessment Survey Tool. 
 
Frequency 
Frequency measures how often each hazard occurs. Hazard events that occur regularly are a 
higher risk than those that occur infrequently. 

• 1 = None/Rare (every 50 years or less) 
• 2 = Low (every 20-25 years) 
• 3 = Moderate (every 10-15 years) 
• 4 = High (every 3-5 years) 
• 5 = Excessive (at least once per year) 

 
Response Duration 
Response duration is defined as the length of time needed to manage the incident and return 
the community to relatively normal function. 

• 1 = Brief (half a day or less) 
• 2 = Low (1 day) 
• 3 =Moderate (2 to 7 days) 
• 4 = Long (2 to 4 weeks) 
• 5 = Extended (more than 1 month) 
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Speed of Onset 
Speed of onset is the amount of warning time the community has when an incident occurs or 
conditions indicate that it could occur. This includes, but is not limited to, warnings issued by 
the National Weather Service and other government agencies. 

• 1 = Extended (more than 24 hours) 
• 2 = Moderate (12 to 24 hours) 
• 3 = Low (6 to 12 hours) 
• 4 = Minimal (less than 6 hours) 
• 5 = Immediate (no warning time) 

 
Magnitude 
Magnitude is the overall effect an incident has on the community, including property damage, 
injuries or human impact, and business impact. 

• 1 = Localized (less than 10% of community) 
• 2 = Limited (11 to 25% of community) 
• 3 = Widespread (26-50% of community) 
• 4 – Catastrophic (more than 50% of community) 

Business Impact 
Business impact refers to the length of time it takes for businesses to resume normal 
operations during/after an incident. Impact could include lack of access to critical utilities, 
inability of employees to report to work, purchase necessary supplies or inventory, etc. 

• 1 = Brief (less than 24 hours) 
• 2 = Limited (1 to 7 days) 
• 3 = Moderate (1 to 4 weeks) 
• 4 = Extended (more than 1 month) 

 
Human Impact 
Human impact the level of injuries or fatalities in the community following an incident. 

• 1 = Minimum (some minor injuries, no deaths) 
• 2 = Low (multiple minor injuries, no deaths) 
• 3 = Moderate (many minor injuries, some severe injuries) 
• 4 = High (many severe injuries, some deaths) 

 
Property Impact 
Property impact is the level of damage to buildings and structures, including residential, 
business/commercial, and critical facilities (such as public safety, healthcare, education, 
government, religion, etc.) 

• 1 = Minimal (less than 10% of structures damaged, most damage is minor) 
• 2 = Moderate (11 to 25% of structures damaged, some minor and moderate damage) 
• 3 = Widespread (26-50% of structures damaged, many structures with major damage, 

some destroyed) 
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• 4 = Catastrophic (more than 50% of structures damaged, many destroyed or with major 
damage) 

Table 2-68: Countywide Risk Analysis 
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Score Rank 
Severe Thunderstorm 4 3 4 2 2 2 2 19 1 
Tornado/Windstorm 5 3 2 3 2 1 1 17 2 
Flood 5 2 2 3 2 1 1 16 3 
Winter Storm 4 2 4 2 1 1 1 15 4 
Infrastructure – Utility Systems 4 2 3 2 1 1 1 14 5 
Infrastructure – Water Quality 2 2 5 1 1 1 1 13 6 
Drought/Extreme Heat 2 3 1 2 2 1 1 12 7 
Infrastructure – Transportation  2 1 3 2 1 1 1 11 8 
Hazardous Materials Spill 1 2 3 1 1 1 1 10 9 
Invasive Species 1 2 1 1 1 1 1 8 10 
Land Subsidence 1 2 1 1 1 1 1 8 11 
Infrastructure – Dam/levee failure 1 1 1 1 1 1 1 7 12 
Earthquake 1 1 5 1 1 1 1 11 13 
 


