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EXECUTIVE SUMMARY
Natural resource, open space and agricultural preservation programs have been initiated,
investigated and implemented in many communities across the nation in recent years. These
policies are becoming essential tools for shaping growth. Programs such as these have the
potential for creating understandable, pleasing, and holistic landscapes. By focusing on inherent
natural resources and developing land use plans that support and protect these important areas,
many regional and local community goals can be realized.
The use of open space and natural resource policy can be a highly effective tool to shape growth
by providing opportunities for a broad range of participation from government agencies and nongovernment organizations alike. It has the potential to bring various political entities together in
the process of deciding where development should and should not be directed. This is possible
because the approach demands a regional orientation based on natural boundaries and
emphasizes “borderless” issues such as ground water quality and quantity. These policies can
be used to protect resources that are of economic or functional value to a region - recreational
facilities, agricultural land, water resources, industrial minerals, and renewable energies - which
might otherwise be at risk.
This type of approach engenders much public approval for several reasons. Residents
understand this approach and can see the direct benefits that they themselves and the
community at large will receive. From the recently compiled community survey we know that the
majority of Fulton County citizens are very supportive of policies and programs that will protect
natural resources and open space. They are also concerned with losing the rural atmosphere of
this county and support the preservation of working farmland.
Fulton County is blessed with an abundance of top quality farmland. Agriculture, not only provides
this county with a solid economic base, it also protects open space and other natural resources
such as wetlands, woods and ground water. Agriculture also protects the tax base of a
community by requiring little in the way of services such as police and fire. However, this land is
coming under greater and greater development pressure and is subject to haphazard growth,
impacting the safety and welfare of county citizens.
Fulton County’s participation in the NRCS’s pilot project for community land use planning has
provided the county with enormous amounts of data and information. Some of this data has been
used to create three suitability models that will be of great benefit to the county as it attempts to
encourage future growth while preserving important cultural and natural resources. The Natural
Resource Diversity Model (or Environmental Significance Model) shows where important natural
resources are located within the county. It also highlights areas that have greater concentrations
of natural resources and so deserve greater appreciation and protection. The Agricultural
Significance Model illuminates the best locations in the county for future farmland preservation
initiatives while the Development Suitability Model highlights areas that are best equipped to
handle future development. All three models are based on inherent natural resources and current
cultural trends. These three models help to clarify and simplify attempts to determine the “best”
or “wisest” use of land within Fulton County.
These models are not to be considered strict, static delineations, but rather used as tools that
provide objective and consistent evaluations on the importance of specific sites for natural
resource or agricultural protection or for future development. It is hoped that this study will
encourage and facilitate better-informed land use planning and management decisions within
Fulton County. The twelve townships within Fulton County are encouraged to utilize these
models and the other data created from this project to create more “natural resource friendly”
local land use plans.
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Chapter 1: INTRODUCTION
BACKGROUND
COMPREHENSIVE DEVELOPMENT PLAN UPDATE
The Comprehensive Development Plan (subsequently the Plan) that is currently being used in Fulton
County was adopted in 1998. The Plan recommends that the Planning Commission annually review
and monitor its effectiveness in meeting the goals and objectives stated within. It further advises a
thorough review every five years. If problems arise that are not being addressed by this Plan,
revisions and updates should occur. Beginning in the spring of 2002, the Commission began to look
at the plan and noted ways in which the plan worked well and problems that remained unsolved.
It was noted early in the review process that rural residential development remains an issue
throughout the county. Rural subdivision regulations adopted in 1998 to help solve this problem are
not addressing road front residential development. This is becoming an increasing problem
throughout the county creating transportation, safety, fiscal and land use issues. Also since Ohio
does not require review of lot splits less than 5 acres, many larger residential lots are being created.
Since the Plan’s adoption many issues concerning mining have also come to the county’s attention.
Sand pits have become increasingly abundant in Swancreek Township. The Plan did not address
mining issues and therefore there are no policies currently that attend to this problem. Many
residents are displeased with the resulting landscape created by these mining operations and also
with the nuisance caused by truck traffic around the location of the mines. Also, this mining may be
having a direct impact on the health of the oak openings region within Fulton County. Unrestrained
mining can be detrimental to an area and can cause major environmental impacts. However, if
planned properly mined areas can be used later as recreational areas, such as Fulton Pond.
In recent years Fulton County has experienced a decline in population with higher education. Also
between 1990 and 2000, Fulton County experienced growth in most of the age groups with the
exception of those between the ages of 20 and 34. It has been noted in recent research that “quality
of life” issues such as extensive parks and recreation facilities, bike trails, and open space attract new
businesses and economic development.
Another point that surfaced while reviewing the 1998 Plan was that it did not address any local
environmental issues. Its main focus was on issues concerning growth, transportation, community
character, economic development, agricultural preservation and asset management. The assets that
were addressed in this plan were all of a man-made nature. Built infrastructure such as water and
sewer utilities as well as roads and county services such as fire, police, schools and storm water
management were all addressed. Significant in its absence is any attention to natural resources
within the county. And while the Plan touched on agricultural preservation, it did not do this in a
comprehensive manner.
On review, it was noted that most of the current issues within the county could all be seen from a
natural resource perspective. It was also noted that since the 1998 plan did not adequately address
the county’s natural resources or environmental issues that this was a weakness in the planning effort
of the county. Therefore, it was decided that an Environmental Task Force should be created to meet
and examine the need for an environmental amendment to the plan.

ASSESSING THE NEED
On March 22, 2001 an Environmental Task Force meeting was held to discuss current issues and
create possible goals and objectives. Officials and experts in many fields were assembled to create a
diversity of ideas and options. Many of the county’s natural resources were identified including prime
farmland, State parks, Oak Openings region, ground and surface water, and recreational areas
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including bike trails. Quality of life issues were discussed. Options for future development and/or
enhancement of natural resources were also discussed. Various rationales behind natural resource
preservation were shared including economic, social and cultural reasons. Some approaches for
resource protection and enhancement were addressed including zoning, land use planning and storm
water retention using engineering design methods. The possibility of linking Harrison State Park and
the Tiffin River area to Goll Woods and Sauder Village was brought up for consideration. It was
agreed that this was an important and timely topic to pursue and everyone agreed to meet again to
continue the discussion.
NRCS PROJECT
Before a second meeting could be held the Natural Resources Conservation Service (NRCS), a
division of the USDA, approached Fulton County in June of 2001 with a proposal to participate in a
pilot project concerning natural resources and land use planning. The NRCS had begun the project
collaborating with the town and city of Brillion, Wisconsin and were now searching for another partner
in Ohio. Concerned with current national development trends and understanding the vital role land
use ordinances play in these trends, the NRCS is attempting to create a methodology that will give
local communities assistance with their land use planning with regard to natural resources and
socioeconomic data.
The NRCS is concerned that local land use ordinances have not historically addressed inherent
natural resources. While these resources are a vital part of any community, there has not been a
method for easily using natural resource data in land use planning. It has now been determined that
land use planning has a great impact on whether or not inherent natural resources will be consumed
or preserved. This dilemma is exasperated by the lack of good information available to planners and
communities alike. Another major concern is the accelerated loss of farmland, woodland and open
space across the country. With this in mind, farmland preservation is a major focus of their pilot
project.
With these issues in mind, the NRCS is developing a method to use easily available data within a
geographic information system (GIS) to highlight important, local, natural resources and use this data
to make informed decisions. Socio-economic resources must also be taken into consideration when
creating a land use plan integrating natural resources. Local cultural characteristics fuel the how,
when and where aspects of natural resource consumption. The NRCS’s approach for natural and
cultural resource assessment is to have two parts: 1.) a methodology for creating GIS-based resource
data and 2.), a methodology for using this data in land use planning. The result of this pilot project will
be a handbook produced by NRCS and incorporated into their National Planning Procedures
Handbook to be used by local communities to help in their planning process.
The NRCS is uniquely situated to understand and create this methodology. For the last 50 years, the
USDA – NRCS has created a most extensive database of natural resources. County soil survey
reports hold vast information on soils and their intrinsic properties (see soil info on pg. 25 and Map
#1). Over the last few years this soil information has been being converted into digital data that can
be used in GIS. NRCS offices around the country have been using this GIS-based data to evaluate
and create conservation plans. While the NRCS has an extensive background concerning
conservation planning, it has historically focused on farm-size areas of land, helping farmers and
conservationists protect natural resources in small-scale enterprises. Yet development trends
continue to unravel these attempts. The department has realized that conservation efforts, to be
lasting, must work in larger-scale areas. Community and regional participation must be encouraged if
natural resources are to be preserved. Understanding this, NRCS has become interested in
community-wide planning efforts. By using its extensive background in both conservation planning
and natural resource data, NRCS hopes to provide an alternative to the current trends of resource
depletion.
The opportunity to work with the NRCS on their pilot project would afford the county many
advantages. First, the planning department would work with the University of Toledo on the creation
of a database of natural, social and economic data. Regional Planning would have the advantage of
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data that could be provided by UT and NRCS. Also NRCS would conduct, at no cost to the county, a
survey of the residents on their opinions about natural resources and farmland preservation. This
would expand the initial intention of the Planning Commission to undergo an environmental
amendment study. However, the benefits with regard to data collection and expanded resources (the
survey alone was estimated to be worth at least $15,000) would benefit future planning initiatives
while enhancing this study considerably. In the fall of 2001, Fulton County entered into an agreement
with the NRCS to participate in their Community Planning Pilot Project.

INTEREST AND ADVANCEMENTS IN LOCAL OPEN SPACE AND FARMLAND PROTECTION
In the two years since the initiation of this project, it has become apparent that the idea of preserving
farmland and open space has grown within the nation at large and also within this county. Many
studies and surveys have shown that the majority of the population considers preservation of open
space and farmland one of the highest priorities. This concern runs through all social, economic and
political segments. As more and more people become educated on land use issues and the
problems caused by either the lack of or poor planning or as they begin to experience these problems
first hand, more interest and support is shown.
Metro Toledo Survey
The Urban Affairs Department of the University of Toledo took a survey in June 2001 of local citizens
within the metropolitan area of Toledo, namely Lucas, Wood, Fulton and Monroe Counties. This
survey was based on the Smart Growth Survey done on a national level in September 2000. It was
found that the residents of our region shared the same attitudes toward Smart Growth as Americans
surveyed by Smart Growth America. These common attitudes were that residents care about
unplanned growth and development and were very supportive of smart growth strategies, which
include among other things, using tax dollars to buy land for more parks and to protect wildlife. It was
also discovered that respondents, both nationally and locally, trust neighborhood associations and
local governments to make the best land use decisions over state or federal government. Neither
group trusted private developers to make the best decisions about land use. There was no significant
difference in attitudes between rural and urban residents.
Clean Ohio Fund
Perhaps slow to respond to the public interest in preservation of land, the state of Ohio has recently
begun to address these issues. In 2000, Governor Bob Taft proposed a $400 million bond program
to preserve natural areas and farmland, protect streams, create outdoor recreational opportunities,
and revitalize urban areas by returning contaminated properties to productive use. The Ohio General
Assembly voted by an overwhelming bipartisan majority to place this proposal before the voters as
State Issue 1. This program, the Clean Ohio Fund, was approved by Ohio voters in November 2000.
The Clean Ohio Fund included $25 million to be spent over four years ($6.25 million per year) to help
keep valuable farmland available for agricultural production. This is accomplished through the
purchase of “agricultural easements,” also known as purchase of development rights or PDR’s. The
fund awards 75% matching grants to farmland owners wishing to sell agricultural easements to the
ODA. Counties, townships, municipalities, or charitable organizations must provide at least a 25%
local match, either in cash or the farmland owner can donate 25% or more of the appraised value of
the agricultural easement.
In addition, $150 million of the $400 million in grants will be awarded for eligible conservation
projects, including the purchase of open spaces and the cost of making them accessible to the public;
and for the protection of stream corridors, the area along a waterway that provides wildlife habitat and
reduces erosion.
Local Trends
While the threat of farmland loss may not currently be seen as a pressing issue in Fulton County, the
Regional Planning Commission understands that without proper planning, this national trend will soon
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be encountered. Between 1987 and 1997, Fulton County experienced a 10.3% loss in the number of
acres farmed, declining from 219,992 acres to 197,309 acres. During that same year, the amount of
urbanized land increased 11.6% from 22,400 acres to 25,000 acres. Similar trends are evident at the
state level, as Ohio has lost over 4 million acres of farmland between 1959 and 1992. The Ohio
farmland preservation task force reports that the state is losing 77 acres of farmland a day (or 3 acres
an hour) to urbanization and warned that urbanization might compromise agricultural productivity in
Ohio. Fulton County has some of the richest and most productive farmland in Ohio. Corn, soybeans,
and hogs account for 68% of sales receipts in Fulton County. Development pressure is currently
occurring in Swancreek, Fulton, Dover and Pike townships.
Since 1999, the first year for the Clean Ohio Fund’s agricultural easements, Fulton County has had
28 applications accepted, which resulted in 3,565.74 acres within Fulton County put into a perpetual
agricultural easement. Most of the sponsorship was done by the Black Swamp Conservancy but has
now been turned over to the Fulton County Soil and Water Conservation District with the ever
increasing interest by county farmers. The interest shown in the first two years of this program has
taken many officials of the county by surprise. While the county handled the preparation of the first
year’s applications well (the majority of the applications fell within the state’s top ranking) it had to
scramble to get a handle on this new program. It is now understood that there is much more interest
in saving farmland from development within Fulton County by farmers, than previously assumed. This
program has brought farmland preservation to the forefront of policy decisions. Since it is best for all
parties concerned that there will be a coordinated effort between the state programs and local land
use plans, the County needs to plan for this new trend. There is a great need in our county to
designate farmland priority zones. To accomplish this, an equitable and objective way to compare
and prioritize farmland across the county must be created.

POLICIES THAT INFLUENCE AND SHAPE GROWTH
The Brookings Institution, which is an independent, nonpartisan organization devoted to research and
analysis focusing on the improvement of public policy, stated recently that growth is shaped in large
part by at least three different sets of public policy tools: 1.) Infrastructure investment policy; 2.) Open
space protection programs and public land ownership; and 3.) Local land-use planning policies. Even
when these three policies are not consciously implemented, they are in place and play a role in
shaping growth patterns. Of these three main policy tools, natural resource and open space policies
are rarely used in a conscious manner to shape growth, at least in a comprehensive way even though
they are present in every community to some extent. The study also states,
“The use of open space and natural resources policy to shape growth holds the
potential to create a more sustainable political agreement on which areas should be
developed and which should be conserved—for several reasons. First, these policies
often have an "ecosystem" basis that demands a regional orientation. Second, open
space and natural resources policy provides opportunities for a broader range of
government agencies and non-governmental organizations to participate in shaping
metropolitan growth. Third, the use of open space and natural resources policies can
be used to protect resources that are of economic or functional value to the region—
recreational land, agricultural resources, mineral resources—which might otherwise
be at risk.”

The Fulton County Comprehensive Development Plan extensively addresses infrastructure (water
and sewer lines) and its role in shaping the growth in this county. Land use planning policies
currently protect 66% of the county’s area. It may now be time to consciously implement the third set
of public policy tools - open space protection plans and public land ownership - addressed in the
above study. This natural resource amendment provides the necessary data required to consider
these important policy tools.

4

CONCLUSION
It seems that the initiation of a study to address environmental concerns by the Fulton County
Regional Planning Commission more than three years ago was far-sighted and timely. As it turns out,
there is a strong desire by county residents and farmers alike to support the preservation and
protection of natural resources such as prime agricultural lands, woods and open space. There is
also strong interest in preserving Fulton County’s agricultural industry and rural way of life.
It has been generally assumed that agriculture plays an important role in natural resource protection.
In most instances, agriculture seems to enhance and protect many resources that would otherwise be
lost if land were developed for other uses. Since many of the county’s important natural resources
are intermixed with agricultural land, it stands to reason that this study concern itself with both natural
resources in general and important agricultural land in particular.
In conclusion, what started out as a minor update to the 1998 Comprehensive Plan has become a
full-fledged analysis of both natural and cultural resources within Fulton County. This analysis has a
strong agricultural and open space preservation slant that was molded both by the introduction of the
NRCS project and current circumstances within the county itself. In 2011, a focus was directed at
updating agricultural preservation policies through the Clean Ohio Fund; renewable energies and
mining were also the primary focus of the 2011 update to the Amendment.
GOALS AND OBJECTIVES
Goals:
• Ensure that future development in Fulton County is mindful of the important role natural
resources play in both the economic and social structure of the county.
• Prevent misuse and unnecessary depletion of natural resources within the county.
• Preserve and protect open space, parks, natural areas, and rural character of the county.
• Identify areas within the county best suited for: agricultural preservation, natural resource
preservation, and development.
• Preserve the quality and quantity of ground and surface water resources in the county.
• Create data that can be used by all townships and local areas to enhance more localized
land use plans.
• Promote the appreciation of local natural habitats and biodiversity.
• Protect and preserve agricultural land for economic, social and ecological reasons.
• Implement policies that address the continuing problem of road front development.
• Create cooperation between mining companies and township officials for reclamation projects
Objectives:
• Identify and create an inventory of important natural resources within the county.
• Analyze existing land use, development patterns, social and cultural patterns within Fulton
County in order to create integrated land use recommendations for future development and
preservation.
• Develop a method for rating farmland and create Farmland Priority Zones that define areas of
farmland considered to be the most important within Fulton County, enabling their protection.
• Identify possible and most practical farmland preservation programs that could be adopted in
Fulton County.
• Create three land use suitability models: Areas of Agricultural Suitability, Areas of Ecological
Sensitivity, and Areas Suitable For Development.
• Develop recommendations for future land use that take inherent natural resources into
account.
• Redesign subdivision regulations and include conservation subdivision regulations to better
address the issue of rural road front development.
• Create a Parks and Recreation Department to oversee preservation of open space and
important natural resources.
• Identify areas in the county where energy from renewable energies is most easily accessible
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UPDATING AND REVISING THE AMENDMENT
In January of 2011, it became necessary to take another look at the 2004 Natural Resources
Amendment to the Fulton County Comprehensive Development Plan of 1998. It is important to
review the Plan and its Amendment about every five years; it has now been seven years since the
Amendment has been thoroughly reviewed and modernized.
The initial concern for updating the Amendment was to make its use appropriate for applying for the
Clean Ohio Fund Agricultural Easement Purchasing Program (AEPP). Fulton County is the top user
among Ohio counties in using the Clean Ohio Fund for AEPP so it is critical to make the Amendment
effective for this use. This was initially done by updating the information on the Clean Ohio Fund’s
use in Fulton County as the program was in its infant stages at the completion of the original
document of the 2004 Amendment. It was thought at the time that farmers would not support or take
advantage of the AEPP. The AEPP sponsors have changed as the Commissioners conceded it to
Black Swamp Conservancy and back to the Soil & Water Conservation District of Fulton County most
recently. It has turned out since the adoption of the Natural Resources Amendment in 2004 that
there is wide support for preservation one of Fulton County’s most abundant, high quality natural
resources: prime farmland and its soils. There is also hope to create a map depicting where the best
areas are for agricultural easement purchases based on the objective criteria used in Tier 1 of the
application for the AEPP. Fulton County was also home to the first Agricultural Security Area in Ohio
after the law came into effect in 2005.
Considering the title of the Amendment, Natural Resources, it was decided to update the
Amendment, as well, to include many of the other natural resources Fulton County possesses
besides agricultural land, open space, and protected wilderness, wetlands, and forests. Another key
aspect for revising the Amendment to include a more detailed coverage of other natural resources
was to make Fulton County’s policies and information more harmonious with the policies the State of
Ohio has enacted in the last seven years since the Amendments’ original adoption. In recent years,
the Ohio government’s Department of Development along with new laws passed by the state
legislature have been pushing to moving Ohio into the forefront of alternative energies. These can be
geothermal, biomasses, biofuels, wind and solar with the latter two being most important to the
State’s plan for future energy demand. The State of Ohio passed an edict stating that energy
providers must have one quarter of their energy come from alternative energies by 2025. Also in the
last seven years, AWS Truewind, a company specializing in alternative energy worked with the
County Commissioners to complete a study of Fulton County’s wind resources and compile
geographic map data of where the best locations are for wind turbines. It is important now to realize
the direction the future is pointing in order to appease everyone in a fair plan and make the most of
the opportunities that lie before Fulton County.
While briefly mentioned in 2004, the impact of mining industrial minerals like sand and gravel was not
examined. There was growing concern at the time about sand and gravel mines, particularly in Swan
Creek Township, and their influence on the cultural and physical geography of the area. Swan Creek
is the most populous township in Fulton County and is under the most pressure from development
and urban sprawl from Lucas County so there needs to be more cohesion between all of its entities.
It is also home to the Maumee State Forest and Oak Openings region. This area quarters some of
the rarest species in the United States and is also most vulnerable to pollution because of its shallowwell aquifer of less than 25 feet from the surface and quick recharge rate of water. The hopes of
delving deeper into mining was to help build cooperation between public and private bodies in
understanding the effect of mining and inspiring mutual trust in securing more feasible and usable
reclamation projects when the mine is abandoned. Across the United States, old mine parcels have
been restored into farmland, wetlands, conservation, parks, golf courses, and housing/office
subdivisions. There is an opportunity for Futon County and its townships to exploit these scenarios to
benefit the community economically and socially in 2011 and the future.
The Swan Creek Pilot Program was also completed in the last seven years (2009). The Balanced
Growth Plan takes a look at improving Lake Erie by helping direct the placement of agriculture,
conservation, and residential, commercial, and industrial development by creating priority areas.
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Chapter 2: NATURAL RESOURCE ANALYSIS
NATURAL RESOURCE INVENTORY
The first solid step in this study was to inventory existing significant natural resources within Fulton
County. Recording resources not only identifies them for further study, but also advances
consideration of their merit as important assets, just by this recognition alone. Surrounding natural
resources are often overlooked and taken for granted. They are so basic to our immediate landscape
that we often fail to see their importance. Residents often become interested in their surrounding
resources only after these resources have become endangered or threatened in some way.
Unfortunately, by then it is often too late to protect them. The following is not a comprehensive list of
all natural resources within the county. It does, however, identify the most important resources that
have emerged during the two years of discourse on this subject.

GEOLOGICAL HISTORY
Ohio’s landscape features five physiographic regions, each with its own geological profile and its
distinct communities of plants and animals. Up until 10,000 years ago the northwestern two-thirds of
Ohio had been buried under glaciers, which scoured and shaped the landscape, then covered it with
thick layers of glacial till, comprised of sands, gravel, and clay.
Fulton County falls almost completely into the Lake Plains
region (yellow area on the map) which was once the bottom
of a much larger ancient lake known as Lake Maumee, this
region is now an extremely flat plain. As water levels rose
and fell, sandy beach ridges and dunes formed along the
shore. The northwestern area of the region was called the
Great Black Swamp— marked by rich, black soils and poor
drainage. These features; glaciers and ancient Lake
Maumee, combine with more recent landscape features
such as the Great Black Swamp and the past 150 years of
human impact to form the landscape, as we know it today.
All these underlying historic features have a direct impact on
all the natural features presently found from soils to animals.
EXISTING OPEN SPACE, NATURAL AREAS AND PARKS
Open Space
Protected open spaces are some of our most valuable assets. Open space can consist of areas
preserved as parks and conservation areas, as well as other areas that serve private and public
functions, such as cemeteries, golf courses, airports, and utility corridors. These areas return valuable
benefits to individual communities and the region as a whole. Among other things, the trees, plants,
and water resources protected in open spaces can ensure:
• Better water quality by managing stormwater and flooding, filtering pollutants and recharging
aquifers
• Better air quality by replenishing oxygen through the processing of carbon dioxide and the
filtering of other air pollutants
• A stronger ecosystem through the biodiversity that unfragmented bird, mammal, fish and
plant habitats provide
• A higher quality of life and stronger regional economy through tourism, agriculture, the
aesthetics of preserved rural character and diverse recreational opportunities like hiking and
fishing.
According to the National Realtor’s Association, if an area has good natural areas or park systems,
land values can increase by as much as 10-15%.
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Ohio has not been a leader in the preservation of open space in recent years. In fact, the Clean Ohio
th
Fund program was adopted to try and fix this sad situation. In 2000 Ohio ranked 47 in preservation
of open space in the nation. And while Fulton County seems to have plenty of open space, currently
less than 2% of this space is protected against future development.
Open Space, Natural Areas and Parks
PROTECTED ACRES
Acres

Percent of County

Natural Areas
Tiffin River Wildlife Area
Maumee State Forest
Goll Woods State Nature Preserve
subtotal

341
1462
321
2124

0.13%
0.56%
0.12%
0.82%

subtotal

247
154
146
40
241
327
1155

0.09%
0.06%
0.06%
0.02%
0.09%
0.13%
0.44%

742

0.29%

1069
5090

0.41%
1.96%

15100
220481

5.80%
84.70%

Parks & Recreation
Harrison Lake State Park
Camp Palmer 4-H Camp
County Fair Grounds
Fulton Pond State Wildlife Area
Reservoirs
Wabash Cannonball Trail
Open Space
Conservation Easement Areas
Wetlands Reserve Program
(minus Tifin River Wildlife Area)

TOTAL

UNPROTECTED ACRES
Oak Openings Region
Agricultural Areas

Total County Acres

260295

There are 1,155 acres of parks and another 2,124 acres of natural areas outside of municipal
boundaries in Fulton County. This is a total of 3,279 acres of recreational space or approximately
1.3% of the county’s total land area. Considering only unincorporated areas, in terms of outdoor
acreage per person, Fulton County offers 78 acres of outdoor space per 1,000 residents.
In addition to the acres of land protected by the State, County and non-profits listed above,
approximately 1,069 acres of former farmland has, in the last 10 years, been enrolled into the
Wetland Reserve Program (WRP). This program is administered by USDA and overseen by NRCS.
These acres are in permanent easement and have been reverted back to wetlands. While still private
lands, these acres add to the permanently protected open space areas of the county. In just the last
two years, 742 acres of farmland were permanently protected under the state’s new conservation
easement program. With these additions, the total comes to 5,090 protected acres of open space
within the county, which is just under 2% of the total (see map 2).
There are approximately 220,481 acres or 84% of the county currently being used for agriculture.
This creates the dominating rural landscape. However, these acres are not protected from
development. In fact, recent trends in farming and the national economy leave these acres highly
susceptible to conversion.
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Protected Natural Areas
Tiffin River Wildlife Area
This is the most recent addition to protected natural areas within Fulton County. The 341-acre,
ODNR wildlife division managed area is located off State Route 66, approximately four miles south of
Fayette. The Tiffin River Wildlife Area was purchased in separate parcels between April 2001 and
January 2003 to be used for wildlife recreation and observation.
The Tiffin River Wildlife Area is situated
in the floodplain region of the Tiffin
River. Approximately three-quarters of
the area consists of grasslands with
one-quarter woodlands laying within
three, nonadjacent parcels of 120 acres,
99 acres, and 122 acres each. Hunting
and fishing are allowed. However, there
are no trails within the area. While the
Tiffin River bounds the southern edge of
one parcel, Mill Creek and Bean Creek
run through the other two areas. Parking
can be found off County Road 23
between County Roads J and L, one
mile east of State Route 66.
Maumee State Forest
Maumee State Forest is the only State Forest in NW Ohio. It is owned and managed by Ohio
Division of Forestry and is located in southeastern Fulton County. While it consists of 3,068 acres in
total, only about 1,462 acres fall within Fulton County boundaries. During the Ice Ages that occurred
about 18,000 years ago, the State Forest developed its flat topography and land forms from the
Wisconsin glaciers; this left the land being able to drain its yellow sand and dark muck soils poorly.
Land was first acquired in 1946 with the first plantations of trees set up two years later on abandoned
farm land. By 1954, approximately 600 acres of old fields had been planted to red and white pine.
This State Forest provides areas for horseback riding, hiking, and all-purpose terrain vehicles. There
are 15 miles of bridle trails and 5 miles of trails for All-Purpose Vehicles (APV) Area. Snowmobiles,
motorcycles and mountain bikes are allowed when conditions permit. There is no camping in this
park. Besides recreation, the forest is used for other interesting purposes. The Maumee State Forest
Progeny Test Site is an area set aside for the purpose of evaluating genetic selections for superior
characteristics. The superior trees will then be grafted into orchards where their seed will be collected
and grown in the state tree nurseries. These improved seedlings will then be sold to Ohioans for
reforestation purposes. The Maumee State Forest Windbreak Arboretum was established in 1990.
This area is set aside for the purpose of evaluating tree and shrub species for their suitability for use
in windbreaks. A variety of management and cultural techniques relative to windbreaks is also
demonstrated at this site.
Maumee State Forest is one of 20 Watchable Wildlife Viewing Sites in Northwest Ohio (A list of the
other 19 areas within northwest Ohio can be found at this website:
http://www.dnr.state.oh.us/wildlife/Resources/wws/watdis2.htm). Watchable Wildlife is a program
designed to enhance wildlife viewing opportunities for the public across the state. The objectives are
four-fold: wildlife-associated recreation, economic development, education, and conservation. The
national Watchable Wildlife program is a nationwide network of designated wildlife viewing sites,
providing wildlife viewing opportunities ranging from the largest mammals to the smallest insects.
Each participating state also develops a wildlife viewing guide booklet listing each site. The Ohio
guide is tentatively scheduled for publication in the fall of 2003. There are a total of 80 sites
throughout Ohio.
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Goll Woods State Nature Preserve
Located on the far west side of the county within German Township at the intersection of County
Roads 26 and F, Goll Woods is the only State Nature Preserve in Fulton County. The Department of
Natural Areas and Preserves (DNAP) manage this 321-acre preserve. The State has owned the
house, barn and acreage since 1966, when the Goll family donated the property to Ohio for use as a
nature preserve. The farm, which borders the Tiffin River, was known to contain Ohio's last stand of
virgin timber. It is the least disturbed woodland remaining in extreme northwestern Ohio. It has been
reported that at least some of the tall oaks within the stand were growing when Christopher Columbus
landed in North America. Unfortunately, a tornado did considerable damage to this forest in 2001.
Goll Woods exemplifies the "Black Swamp" forest, which once covered a vast area of the flat postglacial lake plains southwest of Lake Erie. An outstanding feature of these woods is the abundance of
giant bur oaks and exceptionally large white oaks, chinquapin oaks and cottonwoods. Within this
preserve are some of the largest trees remaining in the state. Many of these magnificent old trees are
four feet in diameter. A rich variety of native shrubs and wildflowers occur in the woods, including
spotted coral-root and three-birds-orchid.
According to the ODNR website, boating in the Tiffin River is allowed near Goll Woods. There are
many trails for hiking, though it might be best to visit in spring before the mosquitoes come out. The
old homestead at Goll Woods remains at the time of this writing. However, there have been plans to
demolish it by the ODNR because of lack of money for upkeep. People concerned with local cultural
heritage have met this with much opposition. The barn is considered to be a unique representation of
Ohio’s rich agricultural history.
Parks and Recreation
Perhaps the first thing we all think of when beginning to consider natural resources are our local
Parks and Public Recreation Areas. These areas are often natural areas protected from development
pressures. Parks are used as open space, recreation, wildlife observation areas, as well as for
hiking, hunting, fishing and camping. We expect them to be there, unchanged, for many years to
come. Many include trees, if not forests, water features, wildlife, and open space.
Harrison Lake State Park
Harrison Lake State Park, located near Fayette on County Roads M & 26, boasts the county’s only
lake. This lake was created in 1941 by damming Mill Creek. The lake and surrounding area were
maintained for hunting and fishing purposes for about 10 years. Then, in 1950 Harrison Lake was
established as a state park and developed for additional recreational use. Now it is used for
swimming, fishing, camping and canoeing. With approximately 300,000 visitors annually, the park is
an economic benefit to Fulton County. The park has about 247 acres, with 142 of those acres in land
and 105 acres consisting of the lake.
The campground at Harrison Lake has 199 campsites of which 144 have electricity. The campground
features showers, flush toilets, a dump station and sites designated for campers with pets. A group
camp area with a 100-person capacity is available for organized youth groups on a reservation basis.
Non-powered watercraft and boats with electric motors only are permitted on the lake. A launch ramp
provides access to the lake. Good catches of large-mouth and small-mouth bass, crappie, bluegill,
bullhead catfish, northern pike and carp can be taken from Harrison Lake. A valid Ohio fishing license
is required. A swimming area with beach provides recreation for swimmers and sunbathers. Also
available are volleyball and basketball courts, horseshoe pits, playground, several picnic areas, a 3.5mile hiking trail, and three shelter houses available for rent.
Great blue herons and common egrets can be sighted at the lake's shallow western end. Numerous
songbirds inhabit the park's meadows and woodlands such as the vesper sparrow, common
yellowthroat and brown thrasher. Several species of reptiles and amphibians find the park's habitat
suitable. Box turtles, painted turtles, garter snakes, green frogs and American toads are found here.
Small mammals such as red fox, raccoon, skunk and the uncommon thirteen-lined ground squirrel
are frequently seen.
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Camp Palmer 4-H Camp
Camp Palmer is a 154-acre modern camping complex nestled away in the woods adjacent to
Harrison Lake state park (see above). Operated in conjunction with The Ohio State University, and
Ohio State University Extension, the camp features complete indoor and outdoor living and
recreational facilities. 4-H Camp Palmer is for youth and adult use and hires out to groups interested
in outdoor/environmental education, leadership and team development programs. A variety of wildlife
habitats offer campers exciting opportunities to study nature and ecosystems. Nature trails lead to a
spring fed stream, meander through grasslands, wetlands, and native woodlands.
4-H Camp Palmer is a self-supporting, non-profit corporation operating almost entirely on camp
revenues. 4-H Camp Palmer was founded in 1947 by 4-H leadership in seven Northwest Ohio
counties. Fulton, Williams, Lucas, Henry, Defiance, Paulding, and Van Wert Counties organized a
not-for-profit corporation, and were later joined by Allen, Putnam, Auglaize and Wood.

County Fair Grounds
The county owns about 146 acres, which is used to house the annual county fair each August. The
Fairgrounds are located three miles north of Wauseon, just off Ohio Turnpike Exit 34/3. Besides
hosting the fair, this facility offers off-season camping, which is available April through October,
storage facilities and buildings that can be rented for special events. The Fulton County Fairgrounds
offer campers 30 Amp electric service, clean showers and restrooms, water, and a modern dumping
station.
Fulton Pond State Wildlife Area
Fulton Pond was once a mining operation. This area lies within Fulton Township just northwest of the
Village of Swanton. It consists of 40 acres with about 13 acres of water and is used for boating and
fishing. The pond is stocked by ODNR Department of Fisheries.

Reservoirs
There are about 241 acres of water in 4 reservoirs within the county; Wauseon (61.4 acres),
Delta (98.4 acres), Metamora (15.3 acres), and Archbold (65.5 acres). Delta and Wauseon reservoirs
allow fishing and boating and are equipped with a boat launch ramp. In the reservoirs of Metamora
and Archbold, public fishing is also allowed. ODNR Department of Fisheries stocks these reservoirs
with common species.
In early 2011, the Metamora Reservoir was retired from public use with the completion of the
Northeast Waterline in eastern Fulton County. The waterline, beginning at the Wabash Cannonball
Trail and County Road 3, services parts of Swan Creek, Fulton, Amboy Townships, AI, Assumption,
Evergreen Schools as well as the Village of Metamora. There are currently no acknowledged plans
for Metamora Reservoir’s future use although it could be made into a park for fishing.

Wabash Cannonball Trail
The Wabash Cannonball Trail is Northwest Ohio's premier Rails-to-Trails project. The Rails-to-Trails
concept, a nation-wide movement, promotes the conversion of abandoned railroad corridors into
recreational trails open for public use. When the Norfolk Southern railroad line was abandoned in
1990, several local enthusiasts developed the idea of creating a public recreational trail and utility
corridor. On March 24, 1994, this dream became reality when the corridor was purchased from
Norfolk Southern.
The Wabash Cannonball Trail is one of Ohio's longest rail-to-trails, covering a total of 63 miles and
traversing four counties: Fulton, Henry, Lucas, and Williams. Several partners own the Trail; Lucas
County, the city of Maumee, Northwestern Ohio Rails-to-Trails Association, Inc. (NORTA, Inc.), the
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Metropark District of the Toledo Area, the city of Wauseon, and the village of Whitehouse. The
Toledo Metropolitan Area Council of Governments (TMACOG) acts as coordinating partner for the
project.
The Trail is actually comprised of two rail lines that converge in Maumee at Jerome Road. The "North
Fork" of the Trail runs in an east-west direction, 46 miles from Maumee to within 15 miles of the
Indiana state line near Montpelier, Ohio. This largest fork runs the full length of Fulton County, east to
west, through the four southern townships. The "South Fork" takes a southwesterly route from
Maumee to the edge of Liberty Center, Ohio for a length of 17 miles. Only about a quarter-mile of this
fork falls within the southeastern most corner of Fulton County.
The minimum width of the Trail corridor is 100 feet, with the width of the Trail surface being 10 - 12
feet. This long, thin trail or linear park runs for approximately 27 miles across the county with about 2
miles within Wauseon paved in 2002 using the Clean Ohio Fund. Rails-to-Trails are usually restricted
to non-motorized travel only and are often quiet, peaceful places to take a leisurely stroll, a vigorous
jog, or a bicycling adventure. If you traverse the entire length of the Wabash Cannonball Trail, you will
cross over 16 bridges. The longest of these is within Fulton County and is the Tiffin River bridge, at
210 feet in length.
NORTA, Inc. is a private, non-profit organization, which owns the portion of the Wabash Cannonball
Trail running through Henry, Fulton, and Williams counties. NORTA's purpose is to promote the
development and operation of the section of the Trail it owns within these counties, as well as the
segment within Lucas County. The organization was founded in 1991 as "The Friends of the Wabash
Cannonball Trail". In 1992 the group incorporated as Northwestern Ohio Rails-to-Trails Association,
Inc.
There are plans (currently in 2011) being discussed to try to change part of the ownership of the
Wabash Cannonball Trail. The Toledo Metroparks has expressed interest in purchasing a segment
of the trail from the Fulton-Lucas border to State Route 109 south of Delta. As part of this project,
they would also like to pave the trail with asphalt to enhance its use, and hopefully draw exercise and
nature enthusiasts into Lucas County’s Oak Openings district. In conjunction with this project, it has
been proposed that the City of Wauseon take control of the trail between State Route 109 and the
city. These talks are all in the preliminary stages at this point in time.

UNIQUE HABITATS
Remnant Prairies
Prior to European settlement in the early 1800's Ohio contained
about 1000 square miles of prairies, which comprised about 2
1/2% of the vegetation of the state. These prairies were mostly
scattered around the western half of the state and varied in size
from a few to several thousand acres. Four major
concentrations of prairies occurred in Ohio prior to European
settlement. This map shows the location of prairies prior to
settlement based on original survey notes. The vast majority of
these prairies were converted to agriculture. However, a few
remnant prairies still can be seen. Some of the best are located
in frontier cemeteries, or along railroad right-of-ways.
Many prairies occurred in the Oak Openings Region near
Toledo. This area consisted mostly of Oak Sand Barrens and
wet sand prairies. There are no currently protected prairie
remnant areas within Fulton County. However, an excellent
example of a wet sand prairie is preserved close by in Lucas
County at the Irwin Prairie State Nature Preserve.
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Some of the best sand barren prairies are located within the Nature
Conservancy's Kitty Todd Preserve, just east of Swanton.
Additional sand barrens occur within the Oak Openings Metropark.
As you can see from the map, a significant portion of the Oak
Openings Region falls within Fulton County.
There are many small, undeveloped areas within Fulton County,
most notably older cemeteries, which have supported prairie foliage
over the years. Some of these locations support known threatened
or protected state species.

Oak Openings Region
While harboring more rare species than any other area of a similar size in Ohio (177 according to
ODNR - DNAP Heritage Data Base), twenty-five of which are located in the Fulton County portion of
the Oak Openings area in Swancreek Township and are partially listed below. The Oak Openings
Region also sustains two globally rare communities, oak savanna and wet prairie (see map 3). The
Oak Openings Region used to be part of an extensive patchwork of oak savannas that at one point
covered 30 million acres and represented a unique meeting of the Western prairies and dense
Eastern forests. The Oak Openings Region is one of the last examples of these savannas, which are
comprised of Black and White Oaks that live side by side with a mixture of grasses, sedges,
wildflowers and shrubs. Some very specialized animals are also part of the area, including the rare
Lark Sparrow and several species of butterflies such as the Frosted Elfin, Persius Dusky Wing and
the federally endangered Karner Blue butterfly. There are more rare butterflies and moths in this
region than any other location in Ohio.
OHIO STATUS

COMMON NAME

ENDANGERED BOTTOMLAND ASTER
WESTERN HAIRY ROCK CRESS
MOUNTAIN PHLOX
FEW-FLOWERED NUT-RUSH
THREATENED VIRGINIA DWARF-DANDELION
PLAINS PUCCOON
TANSY MUSTARD
PLAINS FROSTWEED
LIMESTONE SAVORY
SWEET-FERN
RACEMED MILKWORT
BIRDFOOT VIOLET
GREATER REDHORSE
POTENTIALLY WESTERN SUNFLOWER
THREATENED HAIRY PINWEED
WILD LUPINE
FRINGED GENTIAN
SMALL FRINGED GENTIAN
TALL NUT-RUSH
TUBERCLED REIN ORCHID
PURPLE TRIPLE-AWNED GRASS
PALE CARRION-FLOWER
NO STATUS
SOLITARY VIREO
BLACK-THROATED GREEN WARBLER
PRESUMED
EXTIRPATED
LONG-BEARDED HAWKWEED

NAME

MOST
RECENT
YEAR CLASS

ASTER ONTARIONIS
ARABIS HIRSUTA VAR. PYCNOCARPA
PHLOX LATIFOLIA
SCLERIA PAUCIFLORA
KRIGIA VIRGINICA
LITHOSPERMUM CAROLINIENSE
DESCURAINIA PINNATA
HELIANTHEMUM BICKNELLII
CALAMINTHA ARKANSANA
COMPTONIA PEREGRINA
POLYGALA POLYGAMA
VIOLA PEDATA
MOXOSTOMA VALENCIENNESI
HELIANTHUS OCCIDENTALIS
LECHEA VILLOSA
LUPINUS PERENNIS
GENTIANOPSIS CRINITA
GENTIANOPSIS PROCERA
SCLERIA TRIGLOMERATA
PLATANTHERA FLAVA
ARISTIDA PURPURASCENS
SMILAX HERBACEA VAR. LASIONEURA
VIREO SOLITARIUS
DENDROICA VIRENS

1978
1977
1987
1970
1961
1981
2000
1993
1965
1993
1979
1987
1989
1993
1980
1995
1970
1986
1971
1970
1982
2000
1985
1982

HIERACIUM LONGIPILUM

1979 PLANT

PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
ANIMAL
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
ANIMAL
ANIMAL

The Oak Openings area has long been recognized by naturalists as one of Ohio’s preeminent natural
regions because of its rich diversity of vegetation. In 1999 the Nature Conservancy, a private,
nonprofit organization dedicated to preserving plants, animals and natural communities, designated
the Oak Openings Region of Northwest Ohio as “One of America’s Last Great Places.” The
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Conservancy considers this area one of the most important ecosystems in the country based on its
biological significance. This designation illustrates the importance of responsible stewardship toward
this unique area.
This important region covers approximately 85,000 acres in Lucas, Fulton, and Henry Counties. Only
7,000 to 8,000 of these acres are protected currently. Attempts to conserve habitat in this region have
been in place since the 1930s resulting in a series of “core” conservation areas that occur
intermittently throughout the region. Toledo Metroparks manage several areas, most notably the
3600-acre Oak Openings Preserve Metropark. The Ohio Department of Natural Resources owns
three sites: Irwin Prairie (215 acres), Lou Campbell State Nature Preserve (170 acres) and the
Maumee State Forest (3100 acres). The Nature Conservancy owns and manages the 575-acre Kitty
Todd Preserve.
In the Oak Openings Region, the beach ridges are approximately 40 feet deep and were deposited
over a surface of clay-rich glacial till. On the ground, these ridges are not obvious. Their gradual
increase in elevation over the surrounding terrain is often almost imperceptible. However on the
surface of the ridges, small wind blown sand dunes developed which today gives portions of the
region a visibly rolling topography. Elevations within the entire region vary between 640-690 feet with
the sand dunes occasionally reaching 25 feet in relief.
Historically the Oak Openings Region may have covered over 300 square miles. Although remnants
of this habitat still exist in these outlying areas, interest is usually focused primarily on the “Moseley”
region. This is a portion of the original area identified by Edwin L. Moseley in his 1928 publication,
“Flora of the Oak Openings”. This area represents the best-preserved remnant of Oak Openings
habitat in Northwest Ohio and Southeast Michigan. Part of the Moseley region lies within Swancreek
Township. In fact, about 17,721acres or about 64% of the township falls within this “best-preserved
remnant” of “One of America’s Last great Places” (see map 3)!
Jim Spengler, Director of Toledo Metroparks, is convinced there are enormous benefits to protecting
these natural areas not only from an environmental stance, but also from an economic sense. He
often highlights the marketability that is inherent in a globally rare piece of property such as Oak
Openings.

WATER RESOURCES
About two-thirds of the earth’s surface is covered with water. However, only about 2.8% of the earth’s
water is fresh water of which about three-fourths is frozen. In terms of storage at any one instant in
time, ground water is the largest single supply of fresh water available for use by humans. Water
resources vary considerably from one location to another for many reasons including: rate of
precipitation, topography and soil properties. Because of this innate inconsistency, we cannot protect
or manage water resources with one overall plan. Instead, action must be based on local and
regional environmental conditions.
Since the passing of the Clean Water Act in 1990, the United States has made great strides in the
management of our water resources, especially in implementing legislation that has direct impact on
surface water quality. Also there has been great advancement in our understanding of these
resources with the movement towards planning and implementing strategies based on entire
watersheds rather than political boundaries. Another important step in maintaining quality water
resources is to begin to understand the interconnections between surface water and groundwater.
All too often attention is focused on just streams and rivers without giving attention to the water below
the surface. Recent studies have shown there can be considerable exchanges between these two
systems, with surface waters contaminating groundwater and vice versa.
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Watersheds
Ohio has two principle watersheds: the Lake Erie Basin and the Ohio River Basin. The southern twothirds of the state drain into the Ohio River while the northern one-third drains into Lake Erie. These
two principle watersheds can be further separated into smaller basins. Six principle watersheds drain
northwestern Ohio: the Maumee, Portage, Sandusky, Huron, Vermillion, and Black. Of these, just one
directly affects Fulton County. The Maumee River Basin, in which most of Fulton County lies, is the
third largest watershed within Ohio with 6,608 sq mi. of drainage area, 327 named streams, and
2,809 perennial stream miles. Ten-Mile Creek Basin, which is considered a lesser basin, drains the
northeastern corner while a small portion of the northern central area of Fulton County drains into
Michigan.

A watershed is formed as water flows from higher elevations to lower elevations within a specific
location. When it rains, surface water eventually flows downhill first to streams, to rivers, and finally, in
northwest Ohio, to Lake Erie itself. The health of a watershed is determined by how quickly it drains
of water, if wetlands exist to absorb and filter materials, and how much water its soils can absorb.
These watersheds not only funnel storm water away into drainage ditches and creeks, but these
basins are also where the recharging of ground water takes place. Since approximately 54% of
Fulton County residents get their water directly from wells, this is an important consideration for local
residents.
The construction of homes, the laying of concrete, agricultural use, and the effects of industry relate
to the health of drainage basins and the water that leaves them. Animal waste and pesticide and
herbicide use from non-point sources such farmlands and yards, runoff from parking lot surfaces, pet
waste dumped into storm sewers, raw sewage which overflows into streams and rivers, toxic
materials released through industry and commercial activity; all contribute to the quality of the water
we drink.
The boundaries of Fulton County and its townships, although determined by the history and politics of
the area, are oblivious to the geography and natural landscape of the region. This is especially
obvious when looking at the watersheds, which directly effect the local population (see map 4). A
better perspective for addressing the quality of natural resources such as surface and ground water
would be to see local areas defined by their natural boundaries, rather than the political boundaries
we have been used to.

15

Ground Water Resources
One of our most valuable resources is the water beneath our feet. Ground water is the part of
precipitation that seeps down through the soil until it reaches rock material that is saturated with
water. Ground water is stored in, and moves slowly through, moderately to highly permeable rocks
called aquifers. Over 98% of the available fresh water on earth is ground water. Across the nation,
ground water supplies approximately 35% of the drinking water for urban areas while supplying 95%
of the drinking water for those in rural areas. More than one third of Americans in total get their
drinking water directly from ground water. And because a stream receives about half of its volume
generally from ground water, the other two thirds of the nation’s residents are also affected when
ground water is depleted.
In Ohio, over 40% of the population (more than 4.5 million people) depends on ground water. This
includes large cities such as Dayton and Columbus. Industries in Ohio pump over 240 million gallons
of ground water per day: irrigation withdraws total almost 2 million gallons per day. Total ground water
pumped for all uses in Ohio is 730 million gallons per day. That’s more than 266 billion gallons per
year. Our national dependence on this vital resource has grown rapidly in the recent past. Between
1950 and 1985, consumption of ground water in the US nearly tripled. Since then, the rate of
consumption has dropped somewhat. However, ODNR has stated that protection of this valuable
resource may be one of the most important environmental issues of the next decade.
Because ground water supplies and conditions vary from one area to another, problems of ground
water use must be dealt with on an aquifier-by-aquifier basis. Therefore, the responsibility for
protecting a community’s ground water supplies rests substantially with the local community.

Fulton County Aquifers
An aquifer is a geologic formation, group of formations, or part of a formation that contains sufficient
saturated permeable material to yield significant quantities of water to springs and wells. Five
different aquifers are located under Fulton County’s land surface: Williams Complex, Williams EndMoraine, Tiffin River Alluvial, Lake Maumee Lacustrine, and Oak Openings Beach. Rates of yield
differ widely between and within each aquifer, as does depth and recharge rates (see map 5). Most
of Fulton County lies over the Lake Maumee Lacustrine Aquifer. This aquifer is low yielding; generally
yielding only 5-25 gallons of water per minute. This greatly limits the quantity of ground water
available to most residents of Fulton County.
Also of concern is the Oak Openings Beach Ridge Aquifer, which is a shallow sand deposit that
extends from south of Pontiac, Michigan, southwest into the northwestern Ohio counties of Lucas,
Fulton, and Henry counties. This sand body is uniformly fine to medium grained, and up to 40 feet
thick in places. Many private, relatively shallow wells have been drilled or driven into the aquifer for
water supply. The recharge rate for this aquifer is very high (see map 6). Contaminants present at
the land surface can be carried by rainfall into the aquifer under certain conditions. This makes this
aquifer potentially susceptible to pollution. Ground water flow in the aquifer is largely related to the
topography of the land surface, with discharge to local drainage ways or streams. Ground water flow
rates through permeable sand aquifers can approach 10’s of feet per day.

Ground Water Quality
The Oak Openings Beach Ridge Aquifer is relatively vulnerable to contamination due to its geologic
origin, composition and proximity to the land surface. The Ground Water Pollution Potential Map of
Fulton County demonstrates the relatively high vulnerability of this aquifer based on the “DRASTIC”
rating system (see map 7). For this reason studies have been conducted several times in the past to
attempt to assess the quality of this aquifer. The Ohio Department of Health tested 20 wells within
this aquifer in 1984 for nitrates and total coliform. Of these, 6.6% had nitrates greater than 10 mg/l or
parts per million which exceeds the federal drinking water standard for public water supplies. Also,
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66% tested less than 4 colonies/per 100 ml, while 8.3% exceeded 4 colonies /per 100 ml. High
background count or confluent growth was indicated in 25% of the wells tested, but was considered
inconclusive. In 1998, the County Health Department retested 14 of the original wells plus 4
additional wells near previously tested sites. Two of the 18 wells tested contained the presence of
coliform bacteria while 3 tested in excess of 10 mg/l for nitrates.

2003-04 Shallow Well Study of Oak Opening Aquifer
(Source: Bowling Green State University. Department of Public and Allied Health. A Study of Shallow Aquifer Water Quality in
NW Ohio and Implications for Local Health Departments Shallow Well Development Policies. By Hans D. Schmalzried, PhD
and L. Fleming Fallon, Jr., MD. Print.)

There is, as of the writing of this amendment (in 2003), a new shallow well study being initiated by
Ohio Department of Health along with the Health Departments of Lucas, Henry and Fulton Counties.
The objective of this study is to determine the current water quality conditions in the Oak Openings
Aquifer and to determine the impacts of land use and development on ground water quality in the
area. Twenty-five wells in the study will be within the boundaries of Fulton County. Fifteen of these
will be located in Swancreek township area and around ten will be located in the middle of the county,
north of Wauseon. Since sand aquifers are especially sensitive to surface spills or mismanagement
of solid wastes, better land use planning is important to preserve water quality in these sensitive
areas. There is also current debate over health department requirements on wells and septic
systems.
A shallow well is one engineered with less than 25 feet of casing as opposed to deep wells that are
often much greater depths easily doubling 25 feet or more. The Oak Openings Aquifer was studied
for a couple of important reasons. First, because it is a sand and gravel aquifer, the particles making
up the layers beneath the surface are easily permeable, allowing for possible rapid transportation of
toxins and chemicals. These could include road salt, runoff, water softener brine, waste, and
agriculture, pond, and lawn chemicals. Secondly, in the Aquifer, there are a high number of residents
who currently reside in the three county area of Henry, Lucas, and Fulton Counties; there are
approximately 10,000 individuals. Third, the area of study has become highly developed in the last
thirty years with significant population increases as people have moved from the City of Toledo to the
suburbs. Fourth, it is impossible to have deep wells because the shale below the surface layers is
impermeable so water is trapped near the surface; also, the water beneath the shale is believed to be
part of an ancient salt water sea that once existed in Northwest Ohio. So there are high salt
concentrations, which make the water below the shale is undrinkable.
The 2003-04 shallow well study of the Oak Openings Aquifer was done to determine the impact of
agriculture, suburban, and a mix of the two land uses impact on water quality in a shallow well
aquifer. The samples, collected in July of 2003 and July of 2004, showed no current overall pattern of
increased concentrations of contaminants with significant health effects existing in the study area.
There were a few minor exceptions to where there were elevated levels of the tested substances, but
they all remained below the accepted detection limits. There were no noteworthy instances of
contamination from herbicides or agricultural chemicals and nitrate levels actually increased with
distance from farm fields. A limited number of instances from the study of trace chemicals illustrate a
vulnerability of private wells in the region. For this reason, it is important to continue to support local
health department practices to continue to avoid the rapid transportation of chemicals in the Oak
Openings Aquifer. As long as the Safe Drinking Water Act continues to not apply to private well water
supplies, there needs to be policies and variances for shallow wells instituted by local health
departments.
The best practice, to continue with in 2011, would be to repeat this study every five years as funds
are available. It would be best to review variances currently instituted to make sure they are best for
public health. Also, it would be wise to try to form a uniform policy for shallow wells by all the health
departments in the Oak Openings Sand Aquifer to ensure that the same quality and safety is carried
over across the entire jurisdiction. Finally, if this area continues to develop, particularly Swan Creek
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Township in Fulton County, it would be sensible for local officials to encourage and promote the
develop of infrastructure to ensure a more absolute protection of water quality; this would include
implementing and extending community drinking water and sewage treatment. The Oak Openings
Aquifer still has the highest ground water pollution potential and fastest recharge rate in Fulton
County so there is a high risk of quickly spreading chemicals or diminishing water quality (see Map 5,
Map 6, and Map 7).
Ground Water Quantity
Approximately 165, 822 acres out of 260,604
acres, or nearly 64% of the county falls into
the 3-10 gal/min yield areas according to the
Generalized Ground Water Resources Map
from ODNR. The large mid-section of the
county (approximately 145,838 acres) consists
of glacial deposits containing localized lenses
of sand and gravel that may yield up to 10
gal/minute. These deposits range from 45200 feet in depth. The underlying bedrock
here generally produces less than 5
gal/minute. In the NE section of the county
domestic supplies may be obtained from shale
bedrock underlying the area. Dry holes have been noted there though and methane and hydrogen
sulfide are often encountered. Adequate yields are occasionally developed from localized
sand/gravel lens in the glacial till.
In the remaining 36% of the county larger yields may be found. The three large areas running SW to
NE across the western half of the county (about 90,500 acres) have thick glacial deposits of sand &
gravel, fine sand, and layers of clay. Properly developed wells there may supply more than 500
gals/minute where coarse sands and gravels are present. Deposit depth in this western half can vary
from 135-150 feet.
There are two smaller areas in the SE of the county almost completely within Swancreek Township
that sit over a carbonate aquifer. This area could produce higher yields. In the larger area running
along the eastern edge of the township, high-yielding wells may be developed in carbonate aquifer
beneath shale layers although hydrogen sulfide and high dissolved solids are to be expected. The
overlying deposits may yield up to 10 gals/minute. In the small, extreme SE section of the county
large supplies may be available in carbonate bedrock aquifer at depths >100 ft. Farm and/or
domestic supplies may usually be obtained at shallower depths, but the water is hard and may
contain objectionable amounts of hydrogen sulfide.
Quantity of ground water depends on many factors including recharge rates. Last summer, prompted
by the drought conditions experienced over the last several years, several studies highlighted the
matter of aquifer recharge rates declining across the nation. There is growing concern that sprawl and
over-development in urban areas are impacting the recharging of the nations aquifers. A report by
American Rivers, the Natural Resources Defense Council and Smart Growth America highlighted the
impact these development trends had on this last summer’s drought conditions. This report
estimated ground water loss for 18 sprawling areas around the country. Comparing 1982 to 1997
levels of imperviousness, it was found that water lost to infiltration ranged from 6.2 billion to 132.8
billion of gallons of water annually in each of these 18 areas. Rather than being absorbed into the
ground to replenish local ground water, precipitation was funneled these by paved-over lands into
streams, rivers and lakes. As a result, billions of gallons of water were steered away from aquifers as
polluted run-off.
While Fulton County currently has a very small percentage of its land covered with impervious
surface, this is an important consideration to keep in mind when making future land use decisions.
This problem is much more easily prevented than repaired. Noticeable degradation to water bodies
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begins when a watershed reaches 10-20% imperviousness. However, as water runoff increases and
is channeled to travel in straight paths, a watershed community will find:
• Increased erosion
• Increased toxic load
• Increased sediment load
• Increased temperature
• Increased flooding
• Diminished groundwater reserves
• Diminished activity in feeder streams
• Diminished areas for habitat
• Diminished fish populations
• Diminished surface water levels
• Fewer areas for recreation
• Diminished overall water quality
As stated before in the watershed section, the health of a catch basin is, in part, determined by the
amount of precipitation that is returned to the aquifer. To improve this, storm water retention
measures should be implemented on a regional basis. Retainage areas can also serve the dual
purpose of erosion control. And many states and local communities are adding impervious surface
recommendations and/or regulations to their site reviews.
Surface Water Resources
Surface-water quality throughout the country has generally improved over the last 25 years, or since
monitoring began. In 1974, the Environmental Protection Agency (EPA) found that only about 40% of
the largest rivers in the nation were safe enough for fishing and swimming. In 1994, it was found that
60% of the nation’s surveyed rivers, lakes and streams were safe enough for fishing and swimming.
While studies have shown the improvement in water quality over the long haul, they have also shown
that agriculture is an important contributor to surface-water quality problems. In 1996, the EPA’s
National Water Quality Inventory showed that agriculture land was the leading source of pollution in
rivers and lakes. This pollution mainly comes in the form of runoff, which creates sedimentation and
siltation in surface waters. The NRCS is working to reduce this problem through programs designed
to sustain and improve agricultural productivity while also ensuring cleaner, safer, and more
dependable water supplies. Cost benefits to the public have been shown to be extremely high by
retiring highly erodible agricultural land through conservation provisions such as CRP. Windbreaks,
grass waterways, riparian buffers, and filter strips are other conservation measures promoted by
NRCS to reduce pollution caused by agriculture.
Maintaining surface-water quality is key not only to recreational services in current demand, but also
for in the future. Sediment and siltation harm fish, increase cost for maintaining roadside and
irrigation ditches and municipal water treatment, and increase chance of flooding.

Lakes, Ponds and Reservoirs
There is only one lake in Fulton County. Harrison Lake is a manmade lake created in 1941 by
damming the Mill Creek. The lake has approximately 100 acres of surface area. Farm ponds are
scattered throughout the county. These ponds provide recreation and also fire protection for Fulton
County. There are also four manmade reservoirs within Fulton County providing five communities
with fresh drinking water. These reservoirs are in Wauseon, Archbold, Delta and Metamora.

Rivers, Streams and Creeks
All of Fulton County’s surface waters flow eventually into Lake Erie either through the Maumee or
Ottawa rivers. The western half of the county drains southward into the Tiffin River basin and enters
the Maumee upstream from Defiance, Ohio. Most of the townships of Clinton and York drain into
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Turkeyfoot and Dry Creeks, which flow south and enter the Maumee southwest of Liberty Center,
Ohio. Bad Creek drains eastern Dover, Pike and northern York townships emptying into the Maumee
near Texas, Ohio. The eastern townships of Swancreek and Fulton drain into Swan Creek and flow
into Lucas County, emptying into the Maumee in Toledo. The northeast corner of the County
including the townships of Amboy, Royalton and eastern sections of Chesterfield, drain to the east
through Ten Mile creek and enter the Ottawa River in Lucas County. The only waterway considered a
river within Fulton County is the Tiffin River (See map 4).
This elaborate system of connecting passages not only takes fresh water, but also sediments, toxins,
animal waste and inorganic materials downstream to Lake Erie. Chemicals, sediment and other
harmful pollutants that find their way into our streams through surface runoff, spills or ground water is
called nonpoint source pollution. This kind of pollution is associated with land use at the watershed
level and is much more difficult to control than point sources (from pipes or other distinct locations).
New pollution abatement programs are increasingly turning to streamside buffers and other “best
management practices” on agricultural and urban land to reduce the amount of pollutants coming
from the land.
Stream corridors are complex ecosystems that provide a variety of benefits from removing harmful
materials from water to providing habitat for aquatic and terrestrial plants and animals. They bring
significant economic, social, cultural and environmental values to our citizens and our quality of life.
The health of our rivers and streams is closely linked to their surrounding watersheds. And the
quality of water in the region has a direct effect on the wildlife, which lives in, on or near water here.
High quality streams have clean water, natural habitats, and diverse and abundant biological
assemblages that include pollution sensitive, rare, and endangered species.
Streams need many different parts to function well. The more diverse these parts are, the healthier
the stream is. Riffles, runs, meanders, pools, woody debris, and streamside forests are a few of
these essential elements. Within Fulton County, streams have historically been degraded in a number
of ways including; removal of streamside forests, encroachment of development, sedimentation, and
most of all, channel relocation and straightening. Historic focus on efficient drainage methods over
habitat protection has created straight, barren, lifeless ditches where healthy streams used to
meander.
Forested stream corridors, even relatively narrow ones of a few hundred feet, support a rich diversity
of breeding birds in Ohio. Forested riparian corridors may vary in depth from as little as a single row
of trees to extensive forests. In the agricultural lands of western Ohio, riparian forests are generally
constricted, extending no more than a few hundred feet back from the stream channel. It is in these
heavily farmed regions that forested stream corridors, even though they may be very narrow, achieve
their highest levels of importance as habitat for those species of birds, mammals, reptiles,
amphibians, and other plants and animals that are dependent on forested habitats for their survival.
In areas where the former woodlands have been reduced to small isolated woodlots such as in Fulton
County, riparian corridors that extend for miles in an unbroken band along the stream banks provide a
large percentage of the woodland habitats required by so many species.
From their headwaters to confluences, the streams in Ohio support more than 1,400 species in total.
Because of this remarkable diversity, it can be said that rivers, streams and creeks are the “rain
forests” of Ohio. These species included both vertebrates such as fish, retiles and amphibians, and
invertebrates. The vast majority of stream dwelling macro invertebrates live in riffle (shallow areas
with faster flows where rocks break the surface) areas of streams. Macro invertebrates are organisms
that lack a backbone and are visible to the naked eye. In freshwater streams they include the insects,
crustaceans (crayfish and others), mollusks (clams and mussels), gastropods (snails), oligochaetes
(worms) and others. Macro invertebrates, while being smaller and lesser-known animals, are highly
effective barometers of a river or stream’s health. Negative environmental changes to their stream
habitat directly threaten the existence of these sensitive creatures.
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Biological monitoring is a proven way of determining the quality of rivers and streams. Developed in
1983 by the Division of Natural Areas and Preserves, Ohio's Stream Quality Monitoring (SQM)
Project uses a variety of biological testing techniques to compile information on the quality of the
state's scenic rivers and streams. The outward appearance of streams can be very deceiving, but by
sampling and assessing biological assemblages health can better be determined. As one of the 20
designated scenic rivers in Ohio, the Maumee River is the site of several sampling stations. Many of
these stations are within a few miles of Fulton County. As you can see from the previous graphic,
land uses that impact stream quality, not only affect surface water within Fulton County, but also have
a direct affect on this important Ohio river. Responsible planning and continued monitoring can
reduce the impact of inappropriate development along these important waterways.

WETLANDS
It is estimated that the lower 48 states have lost about 50% of the area that was once wetlands since
1780. Most of the original wetlands were in the Southeast, Delta, and Lake States. This is also
where most of the remaining wetlands are today. The Corn Belt has lost the greatest percentage of
historic wetlands with a nearly 90% loss. By far the most wetland-rich region in Ohio is within the
area once covered by ancient Lake Erie. This region of the state, called the Lake Plains section of
which Fulton County is a part, is quite flat and has poorly drained silty or clayey soils at its surface
that was formed when under water. These surface soils are underlain by poorly drained shale and by
dolostone (see map 8).
While most of the Northern Ohio wetlands tended to be extensive, the Great Black Swamp, which
once covered about 900,000 acres in northwest Ohio, was especially so. This large swamp consisted
mostly of swamp forests interspersed with marshlands. After decades of drainage for agriculture,
practically nothing of this huge wetland is left today. This was a tremendous conversion in the
landscape involving extensive ditch projects and the tiling of fields. In Ohio alone, 22,500 miles of
county ditches have been built to help drain the land. Another way to understand the enormity of this
project, consider this; if all the drainage tiles in northwest Ohio were stacked on top of each other they
would reach to the moon!
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Agriculture is still a significant contributor to the conversion of wetlands. Between 1954-92, 64% of all
converted wetland acreage was to agriculture. However, data suggests that wetland conversion rates
were dramatically reduced during the 1980’s as compared with earlier decades. From 1954-74
458,000 acres of wetlands per year were lost in the lower 48 states. During the next 20 years there
was a net loss of 290,000 acres per year. Then the conversion slowed to about 80,000 acres per
year between 1982-92. Programs such as CREP and WRP have added around 11,000 acres of
wetlands per year during that same time period.
The conversion of wetlands to cropland, while perhaps increasing the production of food for the
current generation, can affect the supply of the environmental services they provide to both current
and future generations. Market prices do not reflect the true value of the services provided by
wetlands and so there is an increased inclination to deplete this resource.
The Community Survey Report indicates that nearly a third of respondents in Fulton County feel that
wetlands and marshes are unimportant. This may indicate a need for a wetlands education program.
Another factor to consider when discussing wetlands in and around the area of the Great Black
Swamp is that, for generations, farmers have been struggling to create a living by draining the
swampland and, in the process, have provided an abundance of prime farmland. This required great
effort on their part and reflects a source of great accomplishment and pride. For some individuals to
surrender to the idea that wetlands are anything but a force of nature to be struggled with may be
very difficult indeed. To overcome this firm mindset will require education and time. An entrenched
cultural attitude of this magnitude cannot be easily laid aside. Rather, an appreciative regard for past
efforts and accomplishments is called for while also elevating the role of wetlands through
educational programs.
While wetlands have historically been considered of little importance, our increasing understanding of
these systems is changing this misconception. Wetlands are now recognized for providing many vital
benefits. Some of these benefits include:
•
•
•
•
•

Habitat for commercially valuable fish and shellfish,
Groundwater recharge,
Recreational opportunities,
Aesthetics,
Improved water quality.

Wetlands provide important processes needed for an effective, well-functioning environment. They
act as sponges, absorbing precipitation and run-off and then slowly releasing it into the ground-water
supply. They also improve water quality through filtering and cleaning, help to limit flood flow, provide
sediment erosion control, and people use them for recreational activities such as canoeing, fishing,
and bird watching.
Wetlands are among the most biologically productive habitats in the world. Before European
settlement, Ohio's wetlands covered 18.9% (5 million acres) of the state. As settlers moved west, they
drained the wetlands for timber and farming, thus eliminating 87% of the state's original wetlands.
Lake Plain swamp forests are now one of the most threatened habitats in Northeast Ohio. Wetlanddependent wildlife species have been severely impacted by this significant reduction in the amount
and quality of wetland habitat.
Wetlands provide substrates that support plant growth and colonization by thousands of animals
ranging from microscopic invertebrates to large vertebrates. By doing this, wetlands provide habitat
for plants and animals. A collection of wetlands on the landscape may be the vital ecological unit for
some animals, while others require a combination of wetlands and uplands for survival and
reproduction. Wetlands are highly productive. They warm quickly in spring and produce abundant
quantities of food for amphibians, reptiles, shorebirds, migrating birds, and waterfowl. Even small
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sites, much less than an acre, can produce hundreds of frogs, toads, and salamanders. They also
provide critical links to other habitat types and wildlife populations.
There has been much talk recently about West Nile Virus in relation to wetlands. Often it is
suggested that wetlands be eliminated to reduce this threat. The principal transmitter of West Nile
Virus is the Northern House Mosquito (Culex pipiens). Because the Culex mosquito breeds in very
small amounts of water, and because wetlands are home to a host of mosquito-eating beetles,
backswimmers, water striders, dragonfly larvae and others, the Culex is not as prevalent in wetlands
as they may be in residential backyards. Eliminating wetlands would not deter the spread of this
disease, but would impact critically important natural habitat.

Isolated Wetlands
Most of the wetlands within Fulton County are of the isolated type. Many of these wetlands may be
small in size, but their value to wildlife is far greater than their size alone would suggest. In the
National Wetlands Inventory of 1985 Fulton County has over 23,400 isolated wetlands. Of these,
about 16,700 are less than ½ acre while approximately 3,400 are between ½ and 1 acre in size.
About 3,300 wetlands are greater than one acre with two of the largest being close to 127 acres in
size each. The largest wetland is contained within Goll Woods. Individual wetlands working together
provide important functions and the value of a network of wetlands (e.g., within a watershed or
flyway) is greater than the sum of its individual parts (see map 8).
Since isolated basins have no natural outlets, all water entering them is retained (including
groundwater recharge). This is valuable for flood reduction, since such water does not contribute to
local or regional flooding. When an area contains thousands of isolated depressional wetlands, as in
Fulton County, the surface water storage capacity can be enormous. By holding water for long
periods, isolated wetlands serve as water sources that benefit fish and wildlife, domestic livestock,
and people. Many wetlands that appear isolated from surface waters are actually vital components of
regional water systems, since they contribute to local and regional aquifers. These and other isolated
wetlands should retain most of the chemicals entering them from surrounding areas and, therefore,
appear to serve as sinks for a variety of chemicals. Isolated depressional wetlands are also sediment
traps. Given their landform and landscape position, they should retain all sediments and other
particulates entering them. In fact, the volume of many such wetlands is reduced over time due to
this process, especially in agricultural areas.
The variety of wetland types is a major contributor to the Nation's biodiversity. In Fulton County there
are six types of wetland: woods on hydric soil, shallow marsh, shrub / scrub wetland, wet meadow,
farmed wetland and open water. From an ecological standpoint, isolated wetlands are among the
country’s most significant biological resources. In some areas, isolation has led to the evolution of
endemic species vital for the conservation of biodiversity.

WOODS
Forests are one of the most valuable natural resources found in our bioregion. They are the sources
of our cleanest drinking water and some of our most important fish and wildlife habitats. The forests'
trees and other plants clean the air by absorbing carbon, giving off oxygen and filtering out pollutants.
Intact woods prevent erosion and the silting of waterways, and they absorb and release rainfall
gradually, thus reducing flooding along rivers and streams. Forests produce the least amount of
runoff from any storm event. Forests are also destinations for people in search of recreational
opportunities, like camping, hiking, bird watching, and hunting. Even in cities and towns where
forested areas are much smaller, the benefits of preserving trees increase property values and
enhance the overall image of a community.
Before 1800, Northwest Ohio was a heavily forested region of sugar maple, black, red and white oak,
white ash, basswood and other trees. With European settlement, forests were cleared to make way

23

for agriculture and to provide fuel wood and timber for construction and furniture making. Today, few
remnants of original old-growth forests exist in Northwest Ohio. In Fulton County, Goll Woods is
highlighted as Ohio's last stand of virgin timber.
If you consider only areas with 5 acres of woods or larger, there are now about 14,200 acres in the
county now wooded with much younger forests. Of these acres, 13,500 are deciduous with the
remaining being coniferous. These wooded areas number about 650 and are sprinkled throughout
the county and average about 21acres each. They range in size from 5 acres to 407 acres. Other
than the Maumee State Forest and Tiffin River area (including Goll Woods), there are no extensive
forested areas remaining in Fulton County (see map 9).
A significant finding from the Fulton County Community Survey is that respondents considered
wooded areas to be the most important natural resource in the county. In fact 88% believe that
wooded areas are important or very important landscape features. Residents also showed a high
degree of support for new conservation areas, especially wooded areas. 79% of the citizens stated
that they would encourage or strongly encourage establishing or expanding wooded areas within the
county.

LAND RESOURCES
The demand for useable land is an important issue across the nation and in every local community.
Land is a valuable resource to humans to support our habitat space, grow food, and supply other
natural resources such as timber and minerals, in addition to supporting the other numerous land
uses we require such as space for residential, commercial and industrial uses. Pressures on land
resources are great worldwide and are growing with both the continued increase in world population
and this generation’s proclivity towards sprawling development.
Land is not often a resource we equate with our survival. Therefore, unlike air and water, whose
degradation in recent years has led to national and global policies for protection from pollution or
misuse, land is not seen as needing safekeeping. Soil resources, for the most part, remain
unappreciated. This in turn leaves them unprotected. Deterioration of soil can be caused through
harmful forms of pollution, erosion, and by uncaring management practices. This allows for soil
depletion and degradation or alteration by other land uses and results in loss of both soil quality and
quantity.
Development trends across the country in recent years have shown an accelerated loss of farmland,
woodland and open space. In fact, according to the National Resources Inventory data, the annual
rate of conversion of rural lands to developed areas increased from 1.4 million acres per year
between 1982 and 1992 to 2.2 million acres per year between 1992 and 1997. While some of this
development can be attributed to population increase, the data shows that the amount of land being
urbanized in the last 10 years far exceeds the nation’s population growth. In fact, while urban land
increased 47 percent between 1982 and 1997, population during this same period only grew 17
percent. This means that more land is being consumed per capita than ever before. The 1997
American Housing Survey conducted by the Census Bureau and HUD found that in the four-year
period between 1993 and 1997, 2.3 million acres of open space were converted to new single-family
dwellings each year. Almost 90% of this conversion occurred where lots were one acre or larger.
Land use therefore is a very important issue and land use planning is fundamental for the protection
and sustenance of this natural resource. A balanced land use distribution is also extremely important
for the economical benefit of local communities. Sustainability requires best use practices on every
parcel of land. And best use is determined through thoughtful consideration of all the various local
economic, social, political and environmental aspects. This can only be accomplished through wellconsidered planning.
Fulton County occupies an area of approximately 407 square miles of land and 0.53 square miles of
water. This computes to approximately 260,295 acres of land. As stated before, there are
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approximately 220,481 acres or 84% of the county currently being used for agriculture. This creates
the dominating rural landscape. However, these acres are not protected from development. In fact,
recent trends in farming and the national economy leave these acres highly susceptible to
conversion.

Soils
As mentioned in the introduction, one of the most extensive and comprehensive data layers available
concerning natural resources is a soil layer. This data layer contains both natural and manmade soil
resource features. Soils features have often dictated the placement of previous infrastructure, such
as agriculture, public roads, and housing. Soil properties include such things as slope, wetness,
bedrock depth, percolation, etc. and can be used to develop soil interpretations, potentials, and
limitations. Soils are rated as to limitations on construction of buildings, pavement, and septic tank
absorption, not to mention production of crops.

Soil Survey
In preparing a soil survey, soil scientists, conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics of the soils. They collect data on erosion,
droughtiness, flooding, and other factors that affect various soil uses and management. Soil mapping
separates the landscape into segments that have similar use and management requirements. The
soil survey provides an inventory of the soil. This inventory includes a description of the soil
properties, location, and suitability or limitation for specific uses. It can be used to adjust land uses to
the limitations and potentials of local soils and the environment. Also, it can help avoid soil-related
failures in land uses. Utilizing the soil survey can help planners to maintain or create a land use
pattern in harmony with the natural soils.
There are a total of 56 soil-mapping units in Fulton County. The most abundant of these being:
Hoytville clay loam, Mermill loam, Ottekee fine sand and Haskins loam. These four make up about
33.3% of the county (See Map 1). A table of the 56 soil-mapping units is on the next page.
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Symbol Soil Name

Slope LCC Yield

Adj Prod Prime Acres Pct
Yield Index

Cn
Mf
Mo
Gf
Ho
La
Wf
Pm
Lf
KfA
Sh
TuB
Ad
Gr
SfC2
DmA
Ee
RbB
DtA
SfB2
BnA
DfA
GnB2
BnB
FtA
RnA
SgB2
So
GnC2
SdB
OtB
PeB
SdC
GnD2
OuB
GoC3
BcA
HkA
Ch
GaB
FtB
Lc
NnA
NnB
BoB
ByA
TdA
OaB
BrB
SpB
OrB
SpC
SpD
OaC
Ps
Uo
W

0- 2
0- 2
0- 2
0- 2
0- 2
0- 2
0- 2
0- 2
0- 2
0- 3
0- 2
3- 8
0- 2
0- 2
6-12
0- 3
0- 2
2- 6
0- 3
2- 6
0- 2
0- 3
2- 6
2- 6
0- 2
0- 3
3- 8
0- 2
6-12
2- 6
0- 6
2- 6
6-12
12-18
3- 8
6-12
0- 3
0- 3
0- 2
1- 6
2- 6
0- 2
0- 2
2- 6
2- 6
0- 3
0- 3
0- 6
1- 6
1- 6
0- 6
6-12
12-18
6-12
0- 0
0- 0
0- 0

131*
130*
130*
118*
119*
116*
115*
114*
110*
106*
106*
105
116*
104*
94*
100*
100
100*
98*
99*
98*
96*
96*
91*
91*
89*
93*
93*
91*
90*
87*
87*
86*
83*
82*
80*
88*
88*
86*
87*
86*
86*
84*
80*
77*
78*
76*
75*
73*
72*
68*
68*
61*
---------

Colwood loam
Mermill loam
Millgrove loam
Gilford fine sandy loam
Hoytville clay loam
Lamson fine sandy loam
Wauseon fine sandy loam
Pewamo clay loam
Lenawee silty clay loam
Kibbie loam
Shoals silt loam
Tuscola fine sandy loam
Adrian muck
Granby loamy fine sand
Shinrock silty clay loam
Digby loam
Eel silt loam
Rawson sandy loam
Dixboro fine sandy loam
Shinrock silty clay loam
Blount loam
Del Rey silt loam
Gynwood loam
Blount loam
Fulton silty clay loam
Rimer loamy fine sandy
Shinrock-Tuscola complex
Sloan silty clay loam
Glynwood loam
Seward loamy fine sand
Ottokee fine sand
Perrin sandy loam
Seward loamy fine sand
Glynwood loam
Ottokee-Glynwood complex
Glynwood clay loam
Bixler loamy fine sand
Haskins loam
Cohoctah fine sandy loam
Galen loamy fine sand
Fulton silty clay loam
Latty silty clay
Nappanee loam
Nappanee loam
Blount-Rimer complex
Brady sandy loam
Tedrow loamy fine sand
Oakville fine sand
Boyer loamy sand
Spinks fine sand
Oshtemo loamy sand
Spinks fine sand
Spinks fine sand
Oakville fine sand
Psammaquents
Udorthents
Water

2w
2w
2w
2w
2w
3w
3w
2w
2w
2w
2w
2e
4w
4w
3e
2w
2w
2e
2w
2e
2w
2w
3e
2e
3w
2w
2e
3w
4e
2e
3s
3s
3e
4e
3s
4e
2w
2w
3w
2e
3e
3w
3w
3e
2e
2w
3s
4s
3s
3s
3s
3e
4e
6s
-------

145
144
144
130
135
128
127
130
126
120
118
105
128
116
95
114
100
102
112
100
114
110
98
109
107
101
94
107
93
91
95
95
87
85
90
82
100
104
100
99
102
102
100
96
95
90
84
83
81
80
76
76
69
---------

100
99
99
90
90
88
88
87
84
81
81
80
88
79
72
79
76
76
75
75
74
73
73
70
69
68
71
71
69
68
66
66
65
63
62
61
67
67
66
66
65
65
64
61
59
59
58
57
55
55
52
52
46
0
0
0
0

2
2
2
2
2
2
2
2
2
2
5
1
0
0
0
2
3
1
1
1
2
2
1
2
2
2
0
0
0
0
0
0
0
0
0
0
1
2
5
1
2
2
2
2
2
1
0
0
0
0
0
0
0
0
0
0
0

5,208
22,125
3,208
8,126
33,072
1,067
4,134
9,297
6,028
6,634
1,443
1,319
661
11,781
371
1,037
429
1,851
1,774
604
8,435
4,553
4,939
9,328
7,993
5,235
881
6,941
765
3,317
17,852
455
311
265
2,661
253
2,254
13,508
392
1,361
2,130
10,814
8,448
745
2,906
2,238
10,487
302
449
4,836
906
2,430
369
198
104
184
874

2
8.5
1.2
3.1
12.7
0.4
1.6
3.6
2.3
2.5
0.6
0.5
0.3
4.5
0.1
0.4
0.2
0.7
0.7
0.2
3.2
1.7
1.9
3.6
3.1
2
0.3
2.7
0.3
1.3
6.9
0.2
0.1
0.1
1
0.1
0.9
5.2
0.2
0.5
0.8
4.2
3.2
0.3
1.1
0.9
4
0.1
0.2
1.9
0.3
0.9
0.1
0.1
0
0.1
0.3
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The asterisk, "*", denotes adjusted yield.

0 = Not Prime
1 = All Prime
2 = Prime if drained
3 = Prime if protected from flooding or not frequently flooded during the growing season
5 = Prime if drained and protected from flooding or not frequently flooded during the growing season

Hydric Soils
Hydric soils are poorly drained to very poorly drained soils that were formed in low-lying areas or
areas with restricted drainage. Standing water and/or moisture-saturated soils over long periods of
time cause the formation of hydric soils. Many hydric soils are only saturated for a portion of the
growing season. Hydric soils are usually more extensive than the wetlands associated with them.
Drained hydric soils are still classified as hydric based on their characteristics, even though they no
longer are saturated for significant periods of time. Drainage can be a result of naturally occurring
down cutting of streams or of artificial means such as tiling or dredging of stream channels. Drained
hydric soils are quite common in Fulton County. Non-hydric soils with hydric inclusions tend to collect
surface water and support perched water tables during wet periods. Wetlands are common in these
soils types where slight depressions occur or where drainage is restricted. Seasonal wetlands
provide important habitats for a wide variety of plants, insects, and amphibians, some of which are
found nowhere else.
Extensive areas of hydric soils occur within Fulton County. Fulton County has 14 soil-mapping units
that are considered hydric which totals 128,891acres. This represents nearly 50% of the county. On
the whole, these areas are scattered evenly throughout the county. However, there are a few areas
with larger concentrations of hydric soils. These are found along the northeastern edge of the county
in Amboy and Fulton Townships, the southeastern half of York Township including the southeastern
corner of Clinton Township, and an area running along the Tiffin River in Chesterfield Township (see
map 10).
Hydric soils are often not suitable for building because of stability concerns, permeability
characteristics that prevent septic tank absorption, frequent association with wetlands, and septic
system problems. Hydric soils effect development by their poor drainage. Most of these soils will
pond surface water, so grading is important.

Prime Farmland
Prime farmland is one of several important farmlands defined by the U.S, Department of Agriculture.
This type of farmland is of great importance in providing both the long-term and short-term food
production needs of our nation. The supply of high quality farmland is limited. Therefore responsible
use must be encouraged by individuals and supported by government policies. The USDA defines
prime farmland as land that is best suited to produce food, feed, forage, fiber, and oilseed crops. It
has the soil quality, growing season, and moisture supply needed to economically produce a
sustained high yield of crops when it is treated and managed using acceptable farming methods.
Prime farmland produces the highest yields with minimal inputs of energy and economic resources,
and farming it results in the least damage to the environment.
The Fulton County Soil Survey, written in 1981, lists 27 different mapping units as qualifying for the
designation of prime farmland. In 2002, the State Conservationist added six more units to the list:
BoB, Ch, Ee, RnA, Sh, and TuB making a total of 33 prime farmland mapping units. Of these 33, 25
of the soil units are considered prime only if the area under consideration has been properly drained
or protected from flooding. However, in Fulton County the naturally wet soils generally have been
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adequately drained because of the application of drainage measures or because of incidental
drainage that results from farming, road building, or other kinds of land development. About 75
percent of Fulton County can be considered prime farmland (see map11).

Agricultural Land
Between 1987 and 1997, Fulton County experienced a 10.3% loss in the number of acres farmed,
declining from 219,992 acres to 197,309 acres. During that same time, the amount of urban land
increased 11.6% from 22,400 acres to 25,000 acres. Similar trends are evident at the state level, as
Ohio has lost over 7 million acres of farmland since 1950 with 4 million acres of farmland lost
between 1959 and 1992. There were one million less farm acres in 2007 than in 1999. The Ohio
farmland preservation task force reports that the state is losing 77 acres of farmland a day (or 3 acres
an hour) to urbanization and warned that urbanization might compromise agricultural productivity in
Ohio.
Besides being an economic base for Fulton County, there are other economic reasons to protect our
farmland. Agricultural land does not require the community services generated by residential
development. While it is certainly appropriate for landowners to sell their land to the highest bidder,
the trend towards the sale of road frontage for residential purposes impacts not only traffic safety, but
infrastructure costs, and fiscal balance. New residential development alone cannot pay for the
services it generates. Expanded community services such as schools, roads, police, and fire are
needed and the residential taxes generated will not cover them. To maintain the same level of
service, new and current residents will need to pay higher taxes.
We must understand, however, that there are economic forces within agriculture that impact the
vitality of the institution. Present day commercial agriculture requires a concentration of resources to
stay economically feasible. Capital investments and purchased inputs have replaced much of the
labor that was required by previous generations. About 20% of the farms are producing about 80% of
the agricultural products, with very little labor. The use of new technologies has produced an
abundance of quality products at very low prices. Under these circumstances, the value of
agricultural land cannot compete with development. Incentives are needed to ensure the preservation
of this invaluable natural and cultural resource.
Agriculture is perhaps the most significant piece in the quality of life issues for Fulton County. Not
only does it afford a solid, economic base but also it protects open space, woods, wetlands and
floodplains. In the recent Community Survey, 89 percent of the residents rated rural character as
important or very important and an overwhelming 95 percent said it was very important to protect
farmland. Another 70 percent believe farmland in Fulton County has a positive effect on the
preservation of other natural resources such as open space, woods, hunting and fishing areas. Most
of all the respondents thought that farmland had a positive effect on locally grown food, preservation
of rural character and the local economy.
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EXISTING LAND USE ANALYSIS
One of our most precious natural and economic resources is land. The importance of this commodity
is emphasized in the abundance of land use plans being created across the country. Many states are
making land use plans a top priority and often mandate their development. Land use is the activity or
function practiced on a piece of land that is distinguishable by boundaries of ownership. Problems
related to congestion, quality of life, sprawl, and cost of community services all begin and end with
land use issues. Therefore, existing land usage is the basis for all land use planning initiatives,
comprehensive planning, and growth management plans. It is very important to know just how much
land is being used and for what purposes and where.

PROCEDURE
To get the most up-to-date information for this study, an Existing land Use 2003 layer was created
(see map 12). In this layer, Auditor’s tax parcel data was used as the foundation layer rather than
Land Cover or Aerial Photos since these two layers show only visible features at one point in time.
Tax parcel data, on the other hand, can reveal hidden features such as heavily wooded residential
parcels or land taxed as commercial or residential with no structures built yet. Another invisible
characteristic that can be detected is a parcel currently being farmed but that has been subdivided for
residential development. Parcel data reveals the owner’s future best use of the parcel. By using
parcel data, a truer picture of the amount of undeveloped land within a county can be gained. A 40acre parcel holding 5-10 large rural estates is just as developed as a 40-acre parcel with a
subdivision platted and built. Also, there is a trend around the country for some people moving to
rural areas to buy 40-acre plots as buffers to prevent development around them. Often these areas
go undetected and are considered undeveloped if land cover or aerial photos alone are used when, in
fact, the areas cannot be considered developable.
The auditor’s land use codes consist of more than 125 categories. Each parcel is given a three-digit
code depicting one of these categories. It soon became apparent that for the purposes of this study,
several categories could be modified into even more general land use divisions. The detailed
categories were regrouped into 6 major categories. These broad categories not only aided us in
generating the land use maps for the project but also facilitated the identification of more general land
use districts. The 6 categories are as follows:
• Agriculture
• Com m e rcia l/O ffice – includes Commercial, Office, Mixed Use
•  Indus tria l– includes Heavy Industrial, Light Industrial
• Residential – includes Single Family, Two Family, Condominium, Multi-Family,
Mobile Homes
• Exe m pt – includes Educational, Public Service, Institutional, P a rks & Re cre a tion
• Public Utilities
The use of tax records as land use generates a few problems. It must be kept in mind that the auditor
assigns land use codes for tax purposes only. These codes may be different than what a planning or
zoning department may use. And while every attempt was made to verify that the land use codes
were correct, since the auditor’s office was currently in the process of digitizing their parcels and the
data used at the time was preliminary parcel data, there may be some errors in land use that were not
discovered.
Second, although the Auditor attempts to assign a land use code to every parcel in the county, some
parcels have no codes. Because the parcel base was in transition to a digital coverage at the time of
this study a preliminary parcel database was used and so could not always be verified. When this
happened every attempt was made to identify the current land use. Lastly, in a few instances, parcels
have no attributes at all. Often these were road right-of-ways or discrepancies between right-of-ways
and parcels as they were being digitized. Despite these limitations in interpretation, the Auditor’s
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data is still the best land use proxy available. This data provides a reasonable measure of the general
land use and development patterns in the county.
Each of the land use categories in the Fulton County Auditor’s coding system has a vacant category.
When consolidating the land use codes, vacant land within each category was assigned that
category’s code. Example, a land use of vacant industrial was given an industrial land use. Also
there were only 3 abated properties in the county that fall outside of municipal boundaries. These 3
properties, North Star, Worthington Steel, and Bailey PVS were included as their actual land use,
which is industrial rather than shown as a separate land use code of ‘Tax Abatement’.
Two new categories were created specifically for this study: 1) Urban, and 2) Road Right-of-ways
(ROWs) and Railroads. Since the focus of this study was countywide we were interested only in land
use outside of municipal boundaries. All municipal parcels were therefore generalized into the
category of Urban and aggregated into the seven village areas. The result of this generalization was
that approximately 9,500 parcels, or nearly 42% of the total number of county parcels, were combined
together into only seven urban polygons. This facilitated more efficient data processing. It also
eliminated most of the difficulties and errors connected with the preliminary parcel data since most
errors were detected within urban areas.
Each parcel adjacent to a road has a portion of its area dedicated to the road right-of-way. These
parcels then have two polygons associated with them. This ROW area cannot be considered as
developable so it was decided that a general buffer of 35 feet be created around the current
centerline data and subtracted from the parcels. The resulting parcels were then aggregated together
on the basis of their parcel numbers. This resulted in just one polygon for each parcel. Hence, the
percentage distribution for the various land uses is based on the total land area of parcels, excluding
the generalized area dedicated to roads. This road coverage was then also aggregated together,
combined with all railroad parcels and categorized as Road ROWs and Railroad”.

RESULTS
The existing land use map presents a picture of Fulton County that, while being still overwhelmingly
agriculture, is steadily showing more and more rural residential growth scattered throughout. This
residential development overwhelmingly follows road frontage (see Map 12).

Looking at the summary from the county land use table it
shows that over 84 percent of the county land is in
agriculture. This figure is somewhat lower than earlier
estimates. Road right-of-ways take up nearly 3% of the
land while exempt land (parks, airport, cemeteries, etc.)
takes up only 1.3%. Commercial and industrial together,
outside of the municipalities, covers less than 1% of the
land.
Wauseon leads the other municipalities in land, taking
1.27 percent. All totaled, the city and six villages make
up 4.14 percent of the county’s land area, whereas, rural
residential consumes almost 6 percent. That is almost 2
percent more than all the land within the municipal
boundaries. When you consider that the population in
the urban areas, totaling 20,056 in 2000 is 47.7% or
nearly half of the total county population, you can see
that much more land is being consumed per capita in
rural residential areas than in urban residential areas of
the county.

Fulton County
Total
Land Use Class
Area Percentage
Agriculture
9604140000 84.58%
Residential
677864000 5.97%
Wauseon
144501000 1.27%
Archbold
121990000 1.07%
Delta
71539100 0.63%
Swanton
61080600 0.54%
Fayette
24179300 0.21%
Metamora
22447000 0.20%
Lyons
19414500 0.17%
(Municipal Subtotal: 4.14%)
Road ROW
324111000 2.85%
Exempt
153527000 1.35%
Commercial
58239800 0.51%
Industrial
46638500 0.41%
Railroad
24881800 0.22%
Unclassified
0 0.00%
Total 11354553600 100.00%

30

Entire County

Agriculture
Residential
Wauseon
Archbold
Delta
Swanton
Fayette
Metamora
Lyons
Road ROW
Exempt
Commercial
Industrial
Railroad
Unclassified

Land use by Township
When the township land use breakdowns are examined, it is clear there are many variations between
the townships. For instance, Swancreek Township surpasses all the other townships in land
allocated to rural residential. At over 19 percent it is more than double the next nearest township,
which is Pike township with 8 percent rural residential. Just under Pike is Dover Township with 7.65
percent of its land use going to rural residential followed by Amboy with 6 percent. The other
townships range from 4.91 to 2.07 percent with Gorham Township having the least.
As far as farmland is concerned, Franklin, Chesterfield and Gorham Townships are at the top of the
list with over 92 percent agricultural land use each. All the other townships are in the 82 – 89 percent
range except for Clinton and Swan Creek. Clinton has 79.45 percent agricultural land while
Swancreek comes in at the lowest with 66.78 percent.
Other points of interest are York Township that leads in industrial land with 3 percent because of the
steel mills near Delta. Swancreek has the largest amount of exempt land, 5.59 percent, which
comprises the Maumee State Forest. Dover follows Swancreek in exempt land with 3.31 percent in
view of the fact that the airport and fair grounds are located there.
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Amboy Township
Land Use Class
Agriculture
Residential
Metamora
Road ROW
Exempt
Railroad
Industrial
Commercial
Unclassified
Total

Area
629825000
43362900
22447000
16599400
5570610
2468380
1985430
466331
0
722725051

Percentage
87.15%
6.00%
3.11%
2.30%
0.77%
0.34%
0.27%
0.06%
0.00%
100.00%

Chesterfield Township
Land Use Class
Agriculture
Residential
Road ROW
Commercial
Exempt
Unclassified
Total

Area
755274000
29322100
20447800
6683100
274567
0
812001567

Percentage
93.01%
3.61%
2.52%
0.82%
0.03%
0.00%
100.00%

Area
922297000
144501000
48561700
27263500
8740290
5248090
2987140
1294800
0
1160893520

Percentage
79.45%
12.45%
4.18%
2.35%
0.75%
0.45%
0.26%
0.11%
0.00%
100.00%

Clinton Township
Land Use Class
Agriculture
Wauseon
Residential
Road ROW
Exempt
Commercial
Railroad
Industrial
Unclassified
Total

Amboy Township
Agriculture
Residential
Metamora
Road ROW
Exempt
Railroad
Industrial
Commercial
Unclassified

Chesterfield Township
Agriculture
Residential
Road ROW
Commercial
Exempt
Unclassified

Clinton Township

Agriculture
Wauseon
Residential
Road ROW
Exempt
Commercial
Railroad
Industrial
Unclassified
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Dover Township
Land Use Class
Agriculture
Residential
Road ROW
Exempt
Commercial
Industrial
Unclassified

Percentage
82.82%
7.65%
4.49%
3.31%
1.36%
0.38%
0.00%
100.00%

Dover Township

Total

Area
494739000
45727600
26800300
19744100
8113200
2263890
0
597388090

Franklin Township
Land Use Class
Agriculture
Road ROW
Residential
Commercial
Exempt
Unclassified
Total

Area
745812000
32678800
19682800
2845540
727357
0
801746497

Percentage
93.02%
4.08%
2.45%
0.35%
0.09%
0.00%
100.00%

Franklin Township

Area
703930000
39043700
28647700
25913300
2717670
2136250
0
802388620

Percentage
87.73%
4.87%
3.57%
3.23%
0.34%
0.27%
0.00%
100.00%

Fulton Township

Fulton Township
Land Use Class
Agriculture
Residential
Road ROW
Swanton
Exempt
Commercial
Unclassified
Total

Agriculture
Residential
Road ROW
Exempt
Commercial
Industrial
Unclassified

Agriculture
Road ROW
Residential
Commercial
Exempt
Unclassified

Agriculture
Residential
Road ROW
Swanton
Exempt
Commercial
Unclassified
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German Township
Land Use Class
Agriculture
Archbold
Residential
Road ROW
Exempt
Commercial
Industrial
Railroad
Total

Area
1165300000
121990000
56237600
32814200
21255800
13877800
2650380
2492090
1416617870

Percentage
82.26%
8.61%
3.97%
2.32%
1.50%
0.98%
0.19%
0.18%
100.00%

Gorham Township
Land Use Class
Agriculture
Road ROW
Residential
Fayette
Exempt
Commercial
Railroad
Industrial
Unclassified
Total

Area
1118990000
26451000
25148300
24179300
13252000
3461560
1820080
41196
0
1213343436

Percentage
92.22%
2.18%
2.07%
1.99%
1.09%
0.29%
0.15%
0.00%
0.00%
100.00%

Area
674685000
63265500
36504700
7166320
3471110
2647370
384867
0
788124867

Percentage
85.61%
8.03%
4.63%
0.91%
0.44%
0.34%
0.05%
0.00%
100.00%

Pike Township
Land Use Class
Agriculture
Residential
Road ROW
Exempt
Commercial
Railroad
Industrial
Unclassified
Total

German Township

Agriculture
Archbold
Residential
Road ROW
Exempt
Commercial
Industrial
Railroad

Gorham Township

Agriculture
Road ROW
Residential
Fayette
Exempt
Commercial
Railroad
Industrial
Unclassified

Pike Township

Agriculture
Residential
Road ROW
Exempt
Commercial
Railroad
Industrial
Unclassified
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Royalton Township
Land Use Class
Agriculture
Residential
Lyons
Road ROW
Commercial
Industrial
Exempt
Railroad
Unclassified
Total

Area
610915000
33778600
19414500
18882600
1455790
1227230
1078500
740680
0
687492900

Percentage
88.86%
4.91%
2.82%
2.75%
0.21%
0.18%
0.16%
0.11%
0.00%
100.00%

Royalton Township

Swan Creek Township
Land Use Class
Agriculture
Residential
Exempt
Swanton
Road ROW
Delta
Commercial
Railroad
Industrial
Unclassified
Total

Area
785225000
225366000
65687700
35167500
30485800
23147200
6864410
2445410
1410160
0
1175799180

Percentage
66.78%
19.17%
5.59%
2.99%
2.59%
1.97%
0.58%
0.21%
0.12%
0.00%
100.00%

Swan Creek Township

Area
997156000
48404700
48366800
35380500
26543000
9280640
7311890
3616660
1176060190

Percentage
84.79%
4.12%
4.11%
3.01%
2.26%
0.79%
0.62%
0.31%
100.00%

York Township
Land Use Class
Agriculture
Delta
Residential
Industrial
Road ROW
Railroad
Exempt
Commercial
Total

Agriculture
Residential
Lyons
Road ROW
Commercial
Industrial
Exempt
Railroad
Unclassified

Agriculture
Residential
Exempt
Swanton
Road ROW
Delta
Commercial
Railroad
Industrial
Unclassified

York Township

Agriculture
Delta
Residential
Industrial
Road ROW
Railroad
Exempt
Commercial
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WIND ENERGY RESOURCES
The air blowing by often goes unnoticed as people wander through the events of their lives, but it is a
powerful natural resource when exploited correctly. The wind is a growing source of energy being
used in the United States and the world. While wind power only makes up a tiny fraction of the U.S.’s
electrical needs (approximately 1%), there are plans currently being developed by the U.S.
Department of Energy to increase the electrical output from wind energy to 20% of the total
consumption of electricity by 2030; demand is expected to grow by 39% at the same time. To meet
this new demand for clean, green energy, many turbines will need to be built across the country.
There have been numerous studies done to create maps of wind speeds and power generated at
different altitudes.
OHIO’S WIND
In Ohio, the elevation of the land as well as manmade structures and trees can have significant
impact on the speed of the wind. The highlands
of the Appalachian Plateau and Mountains, in
addition to the large forests that blanket them,
cause considerably slower winds in the southern
and southeastern portion of the State of Ohio.
The northeastern and western part of the state is
more susceptible to stronger forces of air;
particularly the land triangulated between Toledo,
Dayton, and Mansfield. The predicted mean
wind speed is about 6.0 to 6.5 meters per second
or 13.4 to 14.5 mph at 80 meters (one m/s is
equal to 2.2369 mph and 10 meters is about 32.8
feet); this is primarily due to the flatness of the
Lake Plains as well as the uninterrupted travel of
the air across cropland and Lake Erie. Air cutting
across the lake causes stronger winds along the
lake shore and some of the strongest winds in
the state near Put-in-Bay and Sandusky that
reach roughly 7.0 to 7.5 meters per second (15.6
to 16.7 mph) at 80 meters above the surface.
The only other locations where wind speeds of
this magnitude are reached are near Campbell
Hill, the highest point in Ohio at 1,550 feet. It is
unlike the Appalachian Mountains as it is
surrounded by lower uninterrupted lands that
were leveled flat by glaciers during the Ice Ages.
A closer look at Fulton County shows that there are wind speeds comparable to most of the
surrounding area. The Ohio Department of Development in cooperation with AWS Truewind, LLC
(AWST) worked to make wind energy resource maps of Fulton County showing varying heights and
their wind speeds and power. The maps show mean wind speed in Ohio for heights of 30, 50, 70,
and 100 meters above ground plus maps of wind power at 50 and 100 meters. The maps were
produced by AWST by a combination of atmospheric simulation models, databases, and super
computers. Data was collected from surrounding weather stations and airports plus the US National
Centers for Environmental Prediction and the National Center of Atmospheric Research. In northern
Ohio, where Fulton County lies, the average wind speed is about 5.5 to 6.0 meters per second at 80
m above the surface; this velocity is about .5 m/s (1.1 mph) slower than region of the state with the
greatest mean air rate occurs. The predicted values are not an exact science and actual wind
measurements could differ at any time.
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FULTON COUNTY AND AWS TRUEWIND STUDY
Recently back in 2004, the Ohio Department of Development undertook a wind-mapping project
which was conducted by AWS Truewind (AWST). By combining a sophisticated numerical weather
model capable of simulating large-scale wind patterns with a micro-scale wind flow model responsive
to local terrain and surface conditions, they enable the mapping of wind resources over large regions
with much greater accuracy than has been possible in the past. In addition, they do not require
surface wind data to make reasonably accurate predictions. While on-site measurements are still
required to confirm the predicted wind resource at any particular location, microscale modeling can
greatly reduce the time and cost to identify and evaluate potential wind project sites. Using the
MesoMap system, AWS Truewind has produced maps of mean wind speed in Ohio for heights of 30
m (98.4 ft), 50 m (164 ft), 70 m (229.7 ft), and 100 m (328 ft) above ground, as well as maps of wind
power at 50 m and 100 m.
At one hundred meters or about
328 feet, the fastest mean wind
speeds can be reached. These
are the heights that would
probably be most ideal for wind
turbines generating electricity on
a large enough scale to sell
back to the electrical grid and
energy companies. AWST’s
study of the wind at 100 meters
above the surface, determined
that the most suitable areas for
turbines would be across the
northern quarter of the county
near the Michigan border.
Gorham, Royalton, and Amboy
Townships would be most
suited to efficiently run large scale turbines. These most qualified territories have an average wind
velocity of 7.0 to 7.49 meters per second or 15.6 to 16.7 miles per hour. There are other limited
pockets of land reaching the same speeds; they are in Fulton, German, Clinton, and York Townships.
Although the wind speeds are stronger near the Michigan border with Fulton County, the mean wind
power is predicted to be about 285 to 385 W/m^2. The power is slightly above 385 in a tiny vicinity
near Metamora; the least power generated (below 285) is found in eastern Swancreek Township as
described below.
The worst case scenario in Fulton County for placing wind turbines would be in Swancreek Township
if a height of 100 meters above ground was used to determine the swiftness of the air flow. The
eastern half of the township is estimated to only produce wind speeds of 6.0 to 6.49 m/s; the
restriction is more than likely due to the Oak Openings and Maumee State Forest area. The greater
abundance of trees coupled with some of the lowest lying lands in Fulton County make it harder for
the air to not be restricted with drag from the forest. On the other hand, it would probably be difficult
to build turbines in the eastern half of Swan Creek Township, anyways, because of its higher
population density compared to other townships as urban sprawl from Lucas County has pushed the
heaviest into this region. On average, the majority of Fulton County produces wind speeds middling
near 6.5 to 6.99 meters per second. This would probably be suitable for wind turbines, but would not
produce the best results in the county. Typically, a preferred height of approximately 80 meters
above ground and wind speeds of at least 6.5 m/s are best for the largest turbines usually seen in
wind farms.
When the study reduces the height to 50 meters above the surface in order to estimate wind speeds,
the pattern typically stays the same. The greatest air rates of travel are found mostly in Gorham and
Amboy Townships with spots in Chesterfield, Royalton, German, Clinton, York, and Fulton
Townships. The wind speed in Clinton and York Townships is reduced by the glacial ridge where
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County Road AC is now
positioned; the ridge causes the
wind to lose about .5 m/s. The
primary difference is that when
the elevation is reduced, the
predicted wind speeds are also
shrunk. While at 100 m it was
typical to get wind traveling at
7.0 to 7.49 m/s, at 50 m the
wind can only travel 6.0 to 6.49
m/s. It is predicted by AWST
that when the height is cut in
half to 50 m that it will reduce
the wind speed to about one
meter per second less than it
was at 100m. The most
noticeable drop is in eastern
Swancreek Township near the
Maumee State Forest where mean wind speeds fall anywhere below 5.49 m/s. There is also a small
locale around Goll Woods in German Township where the wind speed is more severely hindered at
less than 5.49 m/s. On average, the mean wind speed is predicted by AWST to be around 6.0 to
6.49 m/s. The wind power expected at 50 m is also less than it would be at 100 m; most of the
county’s predicted wind power is between 167 and 237 W/m^2. There are areas in the northern part
of Gorham and Amboy Township that has forecasted wind power about 237 at 50 meters above the
surface; eastern Swancreek Township is deduced to be below 167 for its wind power by AWST’s
study.
On Fulton County’s website, under the Geographic Information Systems, maps of all four heights (30,
50, 70, 100 meters) for predicted mean wind speeds can be found along with parcel data from the
Auditor’s office. Go to: http://www.fultoncountyoh.com/county_agencies/gis/online_apps.htm

Source: windustry.com
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SOLAR ENERGY
(Source: Stuebi, Richard T. "The Future of Wind and Solar Energy in Ohio." The Cleveland Foundation, 15 May 2010. Web. 14
Feb. 2011. <http://www.greenenergyohio.org/page.cfm?pageID=2721>.)

At this point in time, solar energy is more limited in its potential and use in Ohio than other renewable
energies like wind, biofuels, or biomasses. Part of the current problem is the cost of installing solar
panel and its technology without government subsidies; solar power has not been popularized as
much in the United States as in other countries of the world like Germany. New laws in Ohio are
being directed by the Department of Development to increase Ohio’s energy production to 20%
alternative energy by 2025; 12.5% must come from renewable energy but only a half of a percent of
this energy production is ordered to come from solar energy.
The most important consideration to understand about solar energy is that almost anywhere can
harness the power of the sun; cloudy skies are not a determent to installing solar power plants. The
main type of solar energy comes from photovoltaic (PV). This technology does not use heat from the
sun to make electricity, but instead, uses photovoltaic solar cells to produce electricity directly from
the electrons freed by the interaction of sunlight with semiconductor materials in the PV cells.
Another benefit of solar energy is that it is virtually cost-free after installation and there are no
emissions polluting the atmosphere or watersheds. There are also rebates, accelerated depreciation,
and tax credits from the government for installing solar panels.
OHIO’S SOLAR ENERGY
While Ohio may not always seem like the sunniest place in the world, it does happen to receive 75
percent of the energy from the sun that Florida receives. Annually, Ohio receives about four kWh per
square meter of solar radiation each day. This is pretty consistent with the Mississippi River Delta
Region, the Ohio River Valley, the area along the Canadian border, and the Northeastern United
States.
A closer look at Ohio reveals a more precise
measurement of the amount of solar energy
available in parts of Ohio (see map to the left;
source: Green Energy Ohio). The western part of
Ohio along the I-75 corridor and the Indiana
border between Cincinnati and Toledo receive the
greatest amount of energy from the sun. Fulton
County, in the northwest corner of the state,
receives this same amount of energy from the sun;
it is about 1500 kWh per kilowatt-year. The
majority of the surface area of Ohio in the central
expanse of the state receives about 100 less. A
region in northeast Ohio receives the least amount
of solar radiation. This area is about 1300 kWh
per kilowatt-year, and it is around ClevelandAkron-Youngstown vicinity.
Source: Green Energy Ohio
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INDUSTRIAL MINERALS MINING
BACKGROUND
(Source: ODNR.gov)

The history of mining of minerals for industrial
and commercial purposes in Ohio is
considerably shorter than that of the history of
mining gems and fuels like coal, oil, and natural
gas. Much of the industrial minerals began
primarily to be mined towards the beginning of
th
the 19 Century. When pioneers first came to
Ohio, they mined shale, clay, and gypsum. As
Ohio became more populated and industrialized,
people began to mine rock layers such as
limestone and dolomite. Limestone became the
bedrock of the early miners work in Ohio. This
was an important natural resource used in
building foundations, chimneys, and fireplaces.
Limestone is still evident today in many
historical homes and businesses built before
1900.
SAND AND GRAVEL
(Sources: Wolfe, Mark E. , Powers, Donovan M. , and Wells, Joseph G. , 2004, Data points showing the locations of permitted
industrial mineral and coal mining operations in Ohio.;
United States of America. Ohio Department of Natural Resources. Division of Geologic Survey. 2009 Report on Ohio Mineral
Industries: An Annual Summary of the State's Economic Geology. Comp. Mark E. Wolfe. Division of Geologic Survey, 2010.
Web. 9 Feb. 2011. <http://www.dnr.state.oh.us/Portals/10/pdf/min_ind_report/MinInd09.pdf>.)
th

It was not until the 20 Century that people began excavating sand and gravel extensively for
industrial and commercial use. Sand is formed from the weathering and erosion of quartz commonly
found in granite. Ohio is currently in the top nine of states producing sand and gravel for
construction; the top nine account for 52 percent of total production. Sand and gravel are the
industrial minerals most commonly mined in Fulton County. They are used in road construction and
resurfacing, mixing with asphalt as well as in construction: backfill, foundations, and concrete blocks.
The extent to the amount of sand and gravel that is mined often coincides with the state of the
economy because the two industrial minerals are tied to new construction of infrastructure and cities.
On the graph below, this association between industrial minerals and construction is very evident as
the value and sales of sand and gravel began an almost immediate downturn with the housing market
crash in late 2008. Sales declined by about 50 percent and the value diminished by about 25% of
their highest totals earlier in the 2000s.
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In the past decade, sand and gravel sales and values have been steadily decreasing. At the
st
beginning of the 21 Century, values of sand and gravel were near 250 million dollars but are now
closer to 180 million; the sales of sand and gravel around the year 2000 were over 250 million tons
and at the end of the decade were closer to 150 million tons. The drop off of the sales and value of
sand and gravel is closely related to the Great Recession of 2008, which caused a significant
decrease in new home construction and a lack of growth in new industries in Ohio.
In 2009, there were three mining companies operating in Fulton County (see table or map below). A
fourth mine, Northwest Ohio Property Development, Ltd., ceased operation after 2008. All three
businesses mine sand to be used in building constructions, and Clark also mines a minimal amount of
gravel (slightly over 2,000 tons). Their total sales are 65,296 tons; mining in Fulton County has been
most prominent in Swan Creek Township and parts of Dover and Chesterfield Townships. Sandman
and Wylie mines are in the Swan Creek Watershed. The mines are also in the Oak Openings area.
These areas also happen to be in areas with the greatest ground water pollution potential. The
biggest mining company is Sandman Trucking, Inc.; they account for slightly more than two thirds of
the total sales in the county at 44,621 tons.
The sales of industrial minerals in Fulton
County are between 15,000 and 5,000,000
dollars. These figures are among the
lowest in Ohio as counties in southeastern
part of the state and near Lake Erie have
sale receipts from 25,000,000 to
400,000,000 dollars. The counties that
produce the most tons of sand and gravel
are in central and southern Ohio; many of
these counties produced over 250,000 tons
in 2009 (see maps on previous page).
Fulton County is in the second lowest tier
for production of industrial minerals with
between 50,000 and 99,999 tons sold.
Generally speaking, Northwest Ohio does
not have a high volume of sales in sand and
gravel. Most of the counties in the Maumee
River Watershed (12 total) have no data or
no production of industrial minerals.

Sand and Gravel Companies with Sales or Production in Fulton County, Ohio(2009)
Name of Mine
Clark
Sandman
Trucking, Inc.
Wylie and Sons
Landscaping

Township
Chesterfield
Swancreek

Commodity
sand & gravel
sand

Principal Use
building
building

Sales (tons)
6,675
44,621

Production
(tons)
6,675
44,621

Swancreek

sand

building

14,000

14,000

Total:

65,296

65,296
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OTHER NATURAL RESOURCES TO CONSIDER
•
•
•
•

•
•
•
•

•
•

Geothermal
Biomasses
Biofuels: methane digesters
Natural Gas and other fossil fuels
o Oil and gas well locations (see map below)
o Marcellus and Utica Shale oil producing wells; 2 Utica Shale wells in Henry County,
9/3/10
Other renewable energies
Other Industrial Minerals, i.e. limestone, salt, sandstone, other bedrocks mined
Air quality/atmosphere
Wildlife Management/Protection
o As of September 24, 2010, the Ohio Department of Natural Resources’ Division of
Natural Areas and Preserves declares 47 rare species located in Fulton County (7
animals and 40 plants)
o Invasive Non-native plants
o Hunting and fishing
Watershed Planning and Balanced Growth Plans
o Tiffin River
Aquifer Protection
o Michindoh Aquifer; the City of Bryan and the EPA is currently trying to make it a Sole
Source Aquifer (SSA); this means more government regulations and greater control
for the City of Bryan over Fulton County

Oil and Gas Well Location in Fulton County, Ohio; source: http://www.dnr.state.oh.us/geosurvey/apps/IMSapps/

42

CHAPTER 3: CULTURAL AND SOCIOECONOMIC ANALYSIS
Natural resources do not exist in a vacuum. Their protection and or consumption are intricately
connected to processes of cultural and socio-economic influences. Therefore, this study incorporated
an analysis of development patterns within the county, farm trends, and an extensive survey of
resident’s attitudes regarding existing community services, land preservation, importance of natural
resources, and land use planning policies. These analyses produced ample data to support the
recommendations developed within this study.
PATTERNS OF DEVELOPMENT
To facilitate the understanding of not only existing land use but also land use patterns over time, it is
necessary to compare both past and present land use. By using current and historic land use data,
analysis can be done to detect how a landscape is changing over time. This kind of analysis can
answer how growth is occurring and what kinds of patterns it is following.

NATIONAL AND STATE PATTERNS OF DEVELOPMENT
The American Farmland Trust (AFT) keeps track of development patterns throughout the nation and
in each state. Below are maps the AFT has made to show how development is threatening farmland
across the nation and within Ohio. Ohio is second after Texas for losing the most prime farmland in
the 5 years between 1992 -1997. Ohio lost a total of 212,200 acres, which was a 45% increase in the
rate of loss over the previous 5 years. As you can see from the Ohio map, half of Fulton County is
considered by AFT to be in an area of high development with high quality of farmland.
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LOCAL DEVELOPMENT PATTERNS
Since there was no historic tax parcel data available for Fulton County a comparison of past land use
using parcel-based data could not be done. However, by using the ability to analyze past and current
land cover from Landsat images taken from satellites, the University of Toledo created a Patterns of
Development data layer.
Patterns of Sprawl in Fulton County: 1984-2001
(This section was written by Dr. Samuel Aryeetey-Attoh of the University of Toledo)
Natural resource preservation remains a critical concern as Fulton County’s increasing populations
encroach upon some of the richest agricultural soils in the region and threaten critical water and
forest resources. Between 1987 and 1997, Fulton County experienced a 10.3% loss in the number of
acres farmed, declining from 219,992 acres to 197,309 acres. During that same year, the amount of
urban land increased 11.6% from 22,400 acres to 25,000 acres. Similar trends are evident at the
state level, as Ohio has lost over 4 million acres of farmland between 1959 and 1992. The Ohio
farmland preservation task force reports that the state is losing 77 acres of farmland a day (or 3 acres
an hour) to urbanization and warned that urbanization might compromise agricultural productivity in
Ohio.
The technical staff at the Center for Geographic Information Science and Applied Geographics
(GISAG) at the University of Toledo employed satellite imagery from 1984 and 2001 (using ERDAS
Imagine digital image analysis software) to track changes in land use between 1984 and 2001. The
analysis began with a classification of the satellite imagery for the two time periods. This included
corrections for the road network and corrections for the different classification schemes used for the
municipalities versus the unincorporated areas in the 1984 image. Forty (40) random points were
generated within the class of pixels that changed from non-developed (mainly agricultural and some
forested) to developed (residential, commercial, and industrial) in the two images. The 1984 and 2001
Landsat images were then validated using 1980 and 1997 aerial photos respectively. Results indicate
a 75% accuracy rate for areas identified as changing from non-developed to developed land.
The results indicate that approximately 5238 acres of land was converted from non-developed uses
to developed uses between 1984 and 2001, translating to about 1 acre per day for Fulton County.
The sprawling trends in Fulton County appear quite similar to the trends in Dane County, Wisconsin.
Over the 17-year period, the developed land per person in Fulton County almost tripled from 2874
square feet of developed land per person in 1984 to 8002 square feet per person in 2001. The results
further show a logically pattern of sprawl with the proportion of new development decreasing as one
moves further away from the urban fringe of Lucas County. Swan Creek Township, the closest county
to Lucas County, had the highest proportion of new development (4.2% of area converted) over the
17-year period. York Township, located just west of Swan Creek had the second highest proportion of
new development (2.8%), followed by Clinton (2.3%), Fulton (2.1%), and German (1.9%) township.
Fulton County experienced a population growth of 9.3% from 1990-2000 with a total estimated
population of 42,205 in 2001 (US Census Bureau, State and County Quick Facts, 2003). This
population growth contributed to a 15.9% increase in the number of total housing units in the County
(US Census Bureau Profile of Selected Housing Characteristics, 2000). This increase compares to
new housing units built from 1960-69 (9.5%), 1970-79 (17.3%) and 1980-89 (10.0%) reflecting a
recent growth in new housing structures built since 1990 at a rate faster then in the previous three
decades.
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Data derived from classified Landsat imagery adjusted for roadways, rail lines, and urban boundaries
DEVELOPMENT IN 1984 (Zonal statistics for 1984urbrdsrr_urbonly_1and0.img )

TOWNSHIP NAME
Amboy
Chesterfield
Clinton
Dover
Franklin
Fulton
German
Gorham
Pike
Royalton
Swan Creek
York
COUNTY

PIXEL
COUNT
74588
83909
119933
61720
82828
82898
146442
125370
81418
71072
121466
121260
1172904

TOTAL AREA
(Msquare)
67129200
75518100
107940000
55548000
74545200
74608200
131798000
112833000
73276200
63964800
109319000
109134000
1055613700

URBAN PIXELS
1984
524
142
3154
322
377
626
3016
728
216
259
980
964
11308

URBAN AREA
(Msquare)
471600
127800
2838600
289800
339300
563400
2714400
655200
194400
233100
882000
867600
10177200

URBAN AREA
(Hectares)
47.2
12.8
283.9
29.0
33.9
56.3
271.4
65.5
19.4
23.3
88.2
86.8
1017.7

% OF AREA
URBAN AREA DEVELOPED IN
(Acres)
1984
117
0.7
32
0.2
701
2.6
72
0.5
84
0.5
139
0.8
671
2.1
162
0.6
48
0.3
58
0.4
218
0.8
214
0.8
2515
1.0

DIFFERENCE IMAGE: CHANGE IN URBAN AREAS 1984 - 2001 (Zonal statistics for urbdiff_int_county_1and0.img )

TOWNSHIP NAME
Amboy
Chesterfield
Clinton
Dover
Franklin
Fulton
German
Gorham
Pike
Royalton
Swan Creek
York
COUNTY

PIXEL
COUNT
74588
83909
119933
61720
82828
82898
146442
125370
81418
71072
121466
121260
1172904

TOTAL AREA
(Msquare)
67129200
75518100
107940000
55548000
74545200
74608200
131798000
112833000
73276200
63964800
109319000
109134000
1055613700

PIXELS
CONVERTED 19842001
1193
982
2749
1308
531
1764
2715
1387
1523
943
5066
3391
23552

AREA
CONVERTED
(Msquare)
1073700
883800
2474100
1177200
477900
1587600
2443500
1248300
1370700
848700
4559400
3051900
21196800

AREA
CONVERTED
(Hectares)
107
88
247
118
48
159
244
125
137
85
456
305
2120

AREA
CONVERTED
(Acres)
265
218
611
291
118
392
604
308
339
210
1127
754
5238

% of AREA
CONVERTED
1984-2001
1.6
1.2
2.3
2.1
0.6
2.1
1.9
1.1
1.9
1.3
4.2
2.8
2.0

% Change
from 1984
228
692
87
406
141
282
90
191
705
364
517
352
208

TRENDS IN FULTON COUNTY’S FARM ECONOMY
(This section was written by Dr. Samuel Aryeetey-Attoh of the University of Toledo. Revisions by Seth
Brehm, Assistant Planner of the Fulton County Regional Planning Commission)
Agriculture is an important sector of the Fulton County economy. In 1997, the market value of
agricultural products sold in the county amounted to $87.85 million. Ten years later in 2007, the
market value of farm products increased to $134.144 million ranking Fulton County in the top 12
counties in Ohio. This was up 91 percent from 2002 while there was a 7 percent decrease in the
acres being farmed in Fulton County. Fulton County produces approximately 2% of Ohio’s total
agricultural output, ranking it 9th among 88 counties in Ohio. In 2000, cash receipts from the county’s
livestock, livestock products, and crops totaled $79.4 million, ranking it among the top 13 counties in
the state. Corn accounts for 26% of sales receipts in Fulton County followed by soybeans (23%) and
hogs (19%). Of the total market value in 2007, 52 percent was in grains/oilseeds and 36 percent in
beef/dairy. In 2007, Fulton County was the second ranked county for the value of cattle and calves.
Recent trends, however, reveal declines associated with various facets of the farm economy. For
example, Figure 6 shows that farm employment dropped across the board in Fulton, Wood, and
Lucas counties between 1970 and 1999. Employment declines are a function of increasing levels of
mechanization, coupled with greater numbers of non-farm employment opportunities. Also, between
1987 and 1997, the number of farms in Fulton County declined 23.9% from 1043 farms to 794; the
number of farms decreased 3% to 763 farms from 2002-07. During the same period, the acreage of
land devoted to farming declined 10.3% from 219,992 acres to 197,309 acres; between 2002 and
2007 this had declined 7% to 183,913 acres. Overall, there has been a decline in farms less than
1000 acres; on the other hand, there has been an increase in farms over 1000 acres, which explains
the increase in the average size of farms from 211 acres in 1987 to 249 acres in 1997. Between
1997 and 2007 the average farm size decreased to 241 acres although it peaked at 252 acres in
2002. It was 4% decrease from 2002 to 2007 in average size of farm.
Figure 6: Trends in Farm Employment by County: 1970-1999
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In spite of the overall declines in the number and acres of land devoted to farming, Fulton County
ranks among the top 5 counties in the state in corn production, tomato processing, and hog and pig
th
production. Fulton County is also in the ranked 18 or higher among counties in acres devoted to
corn for grain/silage and wheat for grain. Almost two-thirds (64%) of the county’s agricultural output
comes from cash crop farming. Livestock production accounts for the remaining 36%. Over 75% of
the value of cash crops comes from corn and soybeans. While wheat and soybean production levels
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have remained steady over the past 30 years, corn production levels have increased quite
dramatically from 7.2 million bushels in 1970 to 12.9 million bushels in 2000 (Figure 7). Livestock
activity, on the other hand, seems to be trending downwards in recent years (Figures 3a and 3b).
Between 1988 and 1997, there was a 38% decline in the production of milk cows and heifers from
2,900 to 1,800 as well as a 37% decline in hog and pig production from 94,700 to 60,000. Both
Wauseon and Archbold account for much of the cattle, hog, and pig farming activity.

Figure 7: Fulton County Crop Production: 1970-2000
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Figure 8a. Farm Production of Milk Cows and Heifers:
1981-1997
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Figure 8b. Farm Production for Hogs and Pigs: 19811997
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Source: Ohio Agricultural Statistics, Ohio Crop Reporting Service
49

Figure 9 reveals that cash receipts per farm (in real terms) for Fulton County have remained
consistently higher than State averages over the last 20 years. The 20-year trend for Fulton is almost
a mirror image of the state’s trend. Three significant spikes occur for the county in 1982, 1990, and
1997. Since 1997, however, there has been a decline in average cash receipts due to low cash prices
for commodities as well as prolonged drought conditions.
Figure 9: Cash Receipts per Farm (constant dollars): 1981-2001
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A look at the trends in adjusted net farm proprietor’s income (total cash receipts minus total
production costs) shows considerable fluctuations between 1970 and 1999 (Figure 10). The figure
shows a dramatic drop in net incomes between 1981 and 1983. These declines were due to
depressed commodity prices for corn and soybeans as well as higher interest rates and declining
farm investments. Adjusted net farm incomes peaked to over $17,442 in 1973, then declined
dramatically in 1984.
Figure 10: Adjusted Net Farm Proprietor's Income: 1970-1999
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There are regional variations in farm activity in Fulton County. Wauseon and Archbold account for the
largest proportion of farms in the county, followed by Delta, Fayette, Lyons, and Metamora (Figure
11). The majority of farms in these communities exceed 50 acres with Metamora registering a high of
85% of such farms compared to a low of 54% in Swanton. Most of the farms sell between $10,000
and $100,000 of agricultural products annually. Archbold (58) has the most number of farms
generating sales of agricultural products in excess of $100,000 followed by Wauseon (52), Delta (48),
Fayette (38), and Swanton (37).

Figure 11: Percent of Farm s by Zipcode in Fulton County, 1997
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Natural resource preservation remains a critical concern as Fulton County’s increasing populations
encroach upon some of the richest agricultural soils in the region and threaten critical water and
forest resources. Between 1987 and 1997, Fulton County experienced a 10.3% loss in the number of
acres farmed, declining from 219,992 acres to 197,309 acres. During that same year, the amount of
urban land increased 11.6% from 22,400 acres to 25,000 acres. Similar trends are evident at the
state level, as Ohio has lost over 4 million acres of farmland between 1959 and 1992. The Ohio
farmland preservation task force reports that the state is losing 77 acres of farmland a day (or 3 acres
an hour) to urbanization and warned that urbanization might compromise agricultural productivity in
Ohio.

COMMUNITY SURVEY
The Fulton County Community Survey was initiated to gather public input on local priorities and
planning options as part of a comprehensive community-planning project. The county received
assistance for survey design and implementation through a cooperative agreement with the Natural
Resources Conservation Service (NRCS) as part of the community planning pilot project; NRCS
engaged the University of Wisconsin Cooperative Extension, Environmental Resources Center to
develop and administer this survey of local residents.
The questionnaire was developed with extensive input and review from local participants and
community planners and NRCS staff in the Social Sciences Institute and Office of Farmland
Protection and Community Planning. The questionnaire addressed community resources,
preferences regarding future development and conservation, and a variety of options for
implementing community decisions.
The survey was mailed to a random sample of 1407 households in Fulton County. For the townships
that contained incorporated villages, the sample was split proportionally to represent the actual
population between the incorporated (urban) and unincorporated (rural) areas. Countywide, 561 of
the selected households were from incorporated areas and 846 were from unincorporated areas.
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The sample households were selected primarily from mailing lists provided by water utility records
and property ownership information. In order to develop a statistically significant sample, a minimum
sample size was set at 42 households for each urban area. The minimum sample size for rural areas
of each township was set at 70 households. Recognizing that renters would be under-represented in
these records, efforts were made to identify names of renters when possible, and include them in the
survey.
The survey was conducted between September and November 2002. Two weeks before the survey
began, articles ran in two community papers describing the community survey and encouraging those
receiving surveys to participate. Survey distribution involved as many as five mail contacts. All 1407
members of the sample group were sent advanced letters addressed to them and signed by local
elected officials; the advance letters included information about the planning process and the survey,
and asked for their participation. Within one week after the advance letters, all 1407 households
received an initial survey packet including a copy of the survey questionnaire, a pre-addressed
postage-paid envelope, and a cover letter describing the questionnaire and restating how the
information would be used. All respondents were assured of confidentiality. Those households that
did not respond within the next ten-day period were sent a post card reminding them of the survey
and again asking for their participation. The households that had not responded approximately ten
days after the first postcard were sent another full survey packet, which included another copy of the
survey, another stamped and addressed envelope, and another cover letter. Those who had still not
responded two weeks after the second packet were sent a final post-card reminder.
Out of 1407 surveys sent, 959 households returned usable surveys, 5 surveys were returned blank or
largely incomplete, and 44 households were dropped from the list because the individuals had
moved, were deceased, or had a bad address that could not be resolved; the response rate was 70
percent (959/1363). The final sample size of 959 people yields data that has a statistical reliability of
± 3 percentage points at the 95% confidence level. This means that 95 out of 100 times, the results
of this survey should differ by no more than 3 percent, in either direction, from what would have been
obtained by interviewing all households in Fulton County.
GENERAL HIGHLIGHTS OF THE SURVEY
Following are general highlights concerning natural resources, agriculture and open space provided
by the survey results. The entire survey can be found on the Fulton County Regional Planning
Department’s website at: http://www.fultoncountyoh.com/regplann.htm
You and Your Residence (Participant Demographic Information)
•

63% of the respondents were from unincorporated (rural) areas within Fulton County and
37% of the respondents were from incorporated (urban) areas within Fulton County.

•

Overall, 76% of respondents have lived in their community for 16 or more years; 9% have
lived in their communities for 5 years or less.

•

95% of respondents own their residence.

•

10% of the respondents own or operate a farm in Fulton County.

•

86% of rural respondents rely on private wells for their residential water service.

•

15% of those using wells are dissatisfied or very dissatisfied with the quality of their well
water, and 16% are dissatisfied or very dissatisfied about the amount of water available in
their wells. While rural households in all twelve townships state some degree of
dissatisfaction with their water service, residents in several townships have fairly high levels
of concern, especially among private well users: in Dover Township, 22% of rural
respondents are dissatisfied or very dissatisfied with the quantity of water provided by their
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wells; in Amboy Township, 27% share that sentiment; and in both Royalton and Fulton
Townships the number jumps to 31%. Additional comments provided by respondents
suggest that those residents perceive that pumping by other water consumers (primarily in
the industrial and agricultural production sectors) are responsible for their shortages (see
Appendix A).
Your Perspective on the Community
•

•
•

•

93% of respondents are satisfied or very satisfied with their community as a place to live. A
sense of safety and security and a rural or country atmosphere are two of the community
characteristics deemed most important by respondents.
Recreation
Both urban and rural households suggested an inadequate supply of bicycle and pedestrian
trails in their communities; areas for scenic enjoyment were also lacking.
Both urban and rural households were supportive of various types of new recreational
facilities; they were most encouraging of development of new bicycle and pedestrian trails
and areas for scenic enjoyment.
Natural Resources and Landscape
While respondents valued some natural resources very highly (particularly woodlands and
rivers/streams), nearly one-third felt that wetlands and marshes were unimportant. More
people valued the potential benefits associated with woodlands, grasslands, lakes and rivers
than placed importance on the potential benefits associated with wetlands. Responses did
not vary substantially between urban and rural households.

•

Respondents implied generally high levels of support for the development of a variety of new
conservation areas; as with perceptions about current conservation areas, woodlands were
valued the highest and wetlands the lowest.

•

Respondents place high levels of importance on water quality, preservation of natural areas,
the area’s scenic quality, locally grown food, preservation of rural character, and habitat for
fish and wildlife in and around their communities.

•

•

Farmland
Overall, 94% of respondents stated that protecting farmland in Fulton County is either
important or very important; 73% of rural households indicated “very important”. Yet,
respondents expressed some ambivalence about the effects of agriculture on water quality in
and around their communities (23% perceive a negative effect from agriculture).
New Industry Production
Fulton County households were largely consistent in their lack of support for new large-scale
livestock facilities and mineral extraction operations. Respondents were generally
encouraging of other new agriculture-related business, and urban and rural households were
somewhat conflicted over the extent to which they would encourage new
warehousing/distribution and light manufacturing/assembly operations in their communities.

Options for Implementing Community Decisions

•

Community Plans
A large majority of respondents were not familiar with existing plans for Fulton County,
however 76% were supportive of using a plan to guide decisions in the county; it’s worth
noting that nearly 20% of respondents were neutral about this issue.
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•

•

Development and Conservation
Fulton County residents were largely supportive of local ordinances to protect natural areas
but as a group, both urban and rural respondents were ambivalent about various other
planning tools that could be applied to new development. Relatively high percentages of
respondents were neutral about clustered housing arrangements and purchase-ofdevelopment-rights programs; this suggests having insufficient information to understand the
implications of those approaches in their communities.
Generally consistent with the county’s high support for farmland protection, 39% of
respondents indicated that farmland should remain in agricultural use when offered for sale;
20% indicated that the new owner should be able to use the land as they see fit.
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SWAN CREEK WATERSHED BALANCED GROWTH PLAN
(Source: Swan Creek Watershed Balanced Growth Plan: Final Report of the Swan Creek Watershed Pilot Project, June 2009)

INTRODUCTION/OVERVIEW
Spawning from the Lake Erie Protection and Restoration Plan implemented in 2000, The Swan Creek
Watershed Balanced Growth Plan (Swan Creek BGP) was developed through members of the
Toledo Metropolitan Area Council of Governments (TMACOG) and members of the watershed’s
community’s planners and non-profit organizations concerned with the welfare of the region in Fulton,
Lucas, and Henry Counties beginning in 2004. Steve Brown, the Fulton County Director of Planning
was Vice-Chair of the program, and Leitha Sackmann, Fulton County’s GIS Coordinator was on the
technical committee. The Swan Creek BGP was funded by the Lake Erie Commission and the Ohio
Water Development Authority in order to create a forecasted outlook for land-use in the Swan Creek
watershed. The final plan had to be approved by 75% of the jurisdictions intersecting the watershed
and the final report was completed in 2009.
It is essential to develop priority areas for future growth in the watershed in order to create a more
sustainable and healthier watershed and to protect the Western Lake Erie Basin from ever increasing
side effects of human development in the Swan Creek watershed. The balance in the plan is that it
will maintain equilibrium between future economic growth and improve the quality of life for humans
and the environment: plants, animals, and other natural resources like the water quality of Lake Erie.
One of the most important ecosystems in Ohio falls within most of the Swan Creek Watershed, Oak
Openings.
Within the Swan Creek BGP, the team members created priority areas for the potential progress of
agriculture, conservation, and development: residential, commercial, and industrial. The priority
areas were constructed by modeling data using geographic information systems (GIS). A proponent
for creating the priority areas was to create a regional plan with the most adequate information that
will help direct local, state, and federal officials to provide appropriate funding, projects, and concern
in upholding a dynamic region. Moreover, a balanced growth plan is pertinent to applications for
Clean Ohio Funds such as the Agricultural Easement Purchasing Program (AEPP). Additionally, a
regional plan would also create a unified partnership between the participating municipalities,
townships, and conservation groups in order to have a singular, cohesive collaboration and outlook
for the Swan Creek watershed.
10 Guiding Principles outlined in the Lake Erie Protection and Restoration Plan:
1. Maximize investment in existing core urban areas, transportation, and infrastructure networks to
enhance the economic vitality of existing communities.
2. Minimize the conversion of green space and the loss of critical habitat areas, farmland, forest and
open spaces.
3. Limit any net increase in the loading of pollutants or transfer of pollution leading from one medium
to another.
4. To the extent feasible, protect and restore the natural hydrology of the watershed and flow
characteristics of its streams, tributaries, and wetlands.
5. Restore the physical habitat and chemical water quality of the watershed to protect and restore
diverse and thriving plant communities and preserve rare and endangered species.
6. Encourage the inclusion of all economic and environmental factors into cost/benefit accounting in
land use and development decisions.
7. Avoid development decisions that shift economic benefits or environmental burdens from one
location to the other.
8. Establish and maintain a safe, efficient, and accessible transportation system that integrates
highway, rail, air, transit, water, and pedestrian networks to foster economic growth and personal
travel.
9. Encourage all new development and redevelopment initiatives to address the need to protect and
preserve access to historic, cultural, and scenic resources.
10. Promote public access to and enjoyment of our natural resources for all Ohioans.
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PROJECT AREA IN FULTON COUNTY
The Swan Creek Watershed is part of the much larger Lake Erie Watershed in Northern Ohio. The
source of Swan Creek is in Pike Township in Fulton County and flows for approximately 40 miles.
Swan Creek is a main tributary of the Maumee River, and many smaller creeks such as Wolf, Blue,
and AI Creeks outlet into Swan Creek before it deposits into the Maumee River near downtown
Toledo. The Maumee River empties into western Lake Erie. Swan Creek’s watershed includes more
than 200 miles of smaller streams, draining 204 square miles of Lucas, Fulton, and Henry counties in
northwest Ohio. Within Fulton County, the watershed encompasses the townships of Amboy, Fulton,
Pike, York, and Swancreek Townships in addition to the villages of Swanton and Delta. Fulton
County has a population of 12,406 people in the watershed, which is approximately 11% of the
watershed’s entire population. About 70 percent of the watershed’s population in Fulton County is in
the boundaries of Swancreek Township and the Village of Swanton, and this number increases to
83.4% of Fulton County’s watershed population when Fulton Township is included, too. Of the
130,257 acres contained within the entire watershed, 44,995 acres are in Fulton County’s jurisdiction
or about 35% of the entire watershed’s area. Roughly 86.1 percent of the Swan Creek Watershed’s
land in Fulton County falls in either Fulton or Swancreek Townships or the Village of Swanton. It
should be evident that the Village of Delta and the Townships of York, Pike, and Amboy have a
smaller influence on Swan Creek Watershed within Fulton County in terms of population and acres of
land.

Fulton, Amboy, Pike Townships

56

Swancreek Township

York Township and Village of Delta
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Village of Swanton

Swan Creek Watershed
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PRIORITY AGRICULTURAL AREA (PAA)
This is land that has been designated as being significantly important to current or eventual use by
agriculture because of intensified farming practices or by naturally occurring features. Some of the
cultural traits affecting the input could include corn, soybeans, and grain being grown in addition to
fruits, vegetables, and flowers being cultivated, too. Livestock production such as dairy, beef, and
hogs are further evidence of cultural traits making the area a higher priority. Easement programs and
agricultural districts are human characteristics affecting the priority of agriculture. Some of the
physical traits to help make areas higher priority are soil type, quality, drainage, and slope. The final
six criteria used by the technical committee of the Swan Creek BGP to create the PAA maps with GIS
were: Designated Farmland Preservation Areas, including Agricultural Districts and Agricultural
Security Areas, Prime and locally important farmland soils, as designated by the USDA or local
authorities, Size of existing farms, Enrollment in the Current Agriculture Use Value (CAUV) taxation
program, Current farm usage, Soil drainage capacity.
PRIORITY CONSERVATION AREA (PCA)
This is land that has been designated as being significantly vital to maintaining and protecting the
environment and natural resources. They contain areas that are physically and culturally important
because of rare species or being selected as state or federally protected areas for example. These
spots could be floodplains, wetlands, forests, lakes, scenic areas, or recreational trails to name a few.
The final six criteria used by the technical committee of the Swan Creek BGP to create the PCA maps
with GIS were: presence of wetlands, reported occurrences of endangered, threatened, rare or listed
plants or animals, forests, high quality riparian or protected conservation areas, floodplains, and
riparian corridors.
PRIORITY DEVELOPMENT AREA (PDA)
This is the land that has been designated as being significantly important for future human growth
and redevelopment in residential (PrDA), commercial (PcDA), and industrial (PiDA). It is designed to
capitalize on public services, utilities, and infrastructure in order to protect agriculture and
conservation from urban sprawl and promote a healthier watershed for Lake Erie. The PDA’s should
be centered on or near areas already impacted considerably by humans; this would include villages
and cities as well as business districts, industrial parks, brownfields, ports, and some developed
transportation corridors. The initiative is intended to allow humans to continue to grow and expand
while minimizing harm to the planet and maximizing the benefits of all affected by human growth and
expansion.
The final six criteria used by the technical committee of the Swan Creek BGP to create the PrDA
maps with GIS were: existing sewer lines, existing water lines, recreational areas, parks, trails, open
space, cultural attractions, quality of schools, and existing commercial resources;
to create the PcDA maps with GIS were: Proximity to incorporated areas, existing water lines, current
commercial market, existing sewer lines, income level of residents, and existing highways;
to create the PiDA maps with GIS were: existing water lines, existing highways, existing sewer lines,
existing brownfields, proximity to incorporated areas, and existing interchanges and major
intersections.
GEOGRAPHIC INFORMATION SYSTEMS (GIS) PROCESS
*For additional information on how the technical committee used GIS methodology and modeling to
create the Priority maps, please consult a copy of the Swan Creek Balanced Growth Plan. An online
reproduction can be found at:
http://www.tmacog.org/Environment/swan_pilot/Swan_Creek_Watershed_Balanced_Growth_Initiative
.pdf
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Chapter 4: COMPREHENSIVE MANAGEMENT OF NATURAL RESOURCES
AGRICULTURAL LAND
Farmland should be recognized as both a natural and cultural priority resource in Fulton County.
Perhaps the single most significant way to preserve our county’s natural resources is the preservation
of agricultural land. Retention of agricultural areas of the county will critically impact not only
economic stability, but also natural resource stability. Agriculture and the agri-businesses have long
served as stewards for the protection of land, soil, woods and water. Through the years, family farms
have provided a stable economic base while maintaining our nation’s traditional values and
preserving many of our most significant natural resources. County residents acknowledge this
fundamental interaction. In the Community Survey, 94% of the respondents see the protection of
farmland as important or very important and 70% see farmland as having a positive effect on the
preservation of natural areas.
Farming has long been an important economic base, yet in recent years it has come under increasing
pressure from various directions. While the nation experienced significantly prosperous conditions
during the 1990’s, farming is one sector that did not share in this prosperity. For many farmers, the
sale of road frontage for rural residential growth is essential to supplementing their uncertain
incomes. This is a major factor in the growth of residential development in our rural areas. This
pattern, not only depletes our farmland and open spaces, but also raises costs of community
services, infrastructure costs, and puts additional burdens on remaining agricultural areas.
Ohio’s Office of Farmland Preservation estimates that for the national averages: residential land
requires $1.19 in public services for every $1 paid in taxes while farmland needs just 37 cents in
service for every dollar in taxes. In other words, a large amount of farmland can stretch public
services further by requiring less money per dollar of taxes paid to provide those same public
services to residential land. Less tax money needs used on agricultural land than on residential so it
is important to keep homes near urban areas and not let them sprawl into the countryside. The cost
of public services will increase with the greater the distance homes are from the source of public
services such as fire and rescue protection.
Both the numbers of farmers and number of acres farmed has declined over past decades. The
decline in the number of farmers is due to mechanization. Farming does not now require the high
man-hours once needed. However, the decrease in acres of farmland is due primarily to conversion
of farmland to other uses, such as houses, stores, and schools. Farmland is the residual use of land,
being farmed as long as it’s not developed. As long as return from land continues to be much higher
for development than for farming, this decline will continue.
While there has been an overall weakness in the farmland economy in the past few years, Fulton
County’s farmland is of the highest quality, even by Ohio standards, placing our farmers at an
economic advantage. However, the average farmer in Fulton County is now 49.7 old. As many of
these productive workers come to retirement age, fewer young people are selecting farming as a
career. This demographic trend threatens the agricultural workforce.
There is no single solution to halting the conversion of agricultural land to non-agricultural uses.
Instead, a combination of approaches will be needed both here in Fulton County as well as other
areas. Since the problems facing the agricultural industry are multi-faceted, the solutions must be
also. A focus on just land control alone will not be enough. These solutions must respond to farmers,
communities and the environment. A healthy agricultural economy needs: a critical mass, avoidance
of conflicts, expanded markets, adequate support services, reasonable regulations, capitol
investments, and farm transition and transfer programs.
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AGRICULTURE WITH REGARD TO SUSTAINABILITY
One way to support agriculture and also ensure that there will be less negative impacts to
surrounding natural resources such as ground water resources is to encourage the use of “green
technologies”. In their article “Green Technologies for a More Sustainable Agriculture”, the authors
take a look at present day agriculture with an eye on sustainability. As productivity increases each
year, there are still problems with soil erosion, depleted ground-water stocks, and implications with
regard to the quality of surface water. Their findings suggest that while many indicators at present
are not consistent with a strong vision of sustainability, during the 1980’s agriculture made significant
progress towards meeting those same goals. During the 80’s soil erosion was declining, ground-water
depletion rates were falling, and agriculture became a net supplier of wetlands, helping reduce
conversion rates. This results in a view of U.S. agriculture where, while environmental problems exist
and the resource base is depreciating, thoughtful policies could now address the effects to the
environment in an adequate manner.
Green technologies such as integrated pest management, conservation tillage, enhanced nutrient
management, and precision agriculture are considered more sustainable farming practices. Studies
suggest that these technologies can be both economically profitable and have environmental
benefits. Support of research and development in these areas could have significant ramifications.
Also, educational outreach programs are required to advance these technologies.
Historically, however, this nation has taken a different approach to conserving natural resources with
regard to the agricultural industry. Through programs such as CRP, WRP, CREP, WHIP, and the
Farmland Protection Program, the government offers landowners financial, technical and educational
assistance to implement conservation practices on their land. This is a direct investment in the
natural resources involved. Studies have shown great benefits to society as a whole with this
approach. One such example would be the programs that address soil erosion. Conservation tillage
has gained wide acceptance and adoption among farmers and, along with the Conservation
Compliance and Sodbuster Provisions of the Food Security Act of 1985, has proved to be very
effective erosion control device providing a great social good. And as the on-farm productivity effects
of soil erosion have largely been met, the off-farm benefits to the environment (improved surface
water quality, lower damages from windblown dust, and enhancements to wildlife) are estimated to be
five times greater than the benefits associated with preserving soil productivity. For every dollar, both
public and private, spent on these programs, a social dividend of 2 dollars has been estimated (see
map13).
An economic path towards sustainability for agriculture must first meet the demands of the consumer.
This would require meeting growing demands for food at reasonable costs to the consumers. These
costs include any environmental damages to current or future generations caused by agricultural
practices. There are no programs in place right now that would steer agriculture towards this path,
however.
CONSERVATION EASEMENTS
In 2002 through the Clean Ohio Fund, Fulton County had 17 applications with a total of 2,400 acres
for Ohio’s new conservation easement plan. Fulton County applications ranked very high in the state
with 12 out of the 17 in the top 40 applications considered for inclusion. There was initial county
support for this program. However, after a meeting with state representatives in which an offer was
given which seemed much lower than the landowners expected, county support was withdrawn. In
July of 2002, the commissioners passed a resolution officially withdrawing their support from this
program. In 2003 however, there were 7 farmers interested in this program. These landowners
applied through Black Swamp Conservancy for their official backing. After seeing an increase in
interest from county farmers, the Commissioners decided to make the Soil & Water Conservation
District office responsible for sponsoring farmers applying to the Clean Ohio Fund in Fulton County
starting in 2010.
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The Ohio Office of Farmland Preservation’s Annual Report, given in June 2010, indicated that
through the Clean Ohio Fund’s three easement programs, the state has been able to buy the
developmental rights and protect 235 farms or over 40,000 acres of Ohio’s valuable farmland in the
last ten years since the inception of the program in 1999. The success of the program has allowed
more funds to be acquired to buy more acreage, and the number of acres bought in 2008 (about
3,000) nearly doubled in 2009 (about 6,000). As of 2011, Fulton County had the most farms (32)
preserved for agricultural use in Ohio through the Agricultural Easement Purchasing Program (28)
and the Agricultural Easement Donation Program (4).

Clean Ohio Fund: Agricultural Easement Purchasing Program (AEPP) (source: clean.ohio.gov)
Agricultural easements are currently being utilized in 19 other states. By granting an “agricultural
easement,” a farmer can be compensated for the difference in price between agricultural value and
development value. The farmer agrees to place a deed restriction on his or her land, committing to
keep it available for agricultural use in perpetuity. In return, the holder of the easement pays the
farmer the difference between the land’s value as a farm and its value to a developer, with a
maximum payment per acre to be established by the director of agriculture. The farmer still owns the
property. Only the development rights have been sold.
Money is issued for up to 75 percent of the points-based appraised value of a farm’s development
rights. A payment cap is set at $2,000 per acre, with a maximum of $500,000 per farm. According to
the Ohio Department of Agriculture’s 2010 Fact Sheet, “The [Ohio] General Assembly’s Bipartisan
Jobs Stimulus Plan, a $1.57 billion investment in Ohio’s economy and infrastructure, includes a $400
million bond continuation of the Clean Ohio Fund. The fund, similar to its original form in 2001,
preserves farmland, creates recreational trails, conserves green open space and revitalizes
brownfields. It allocates $25 million, divided into four years beginning in 2009, to purchase agricultural
easements on productive agricultural land.” In addition, since 2002, the United States Department of
Agriculture through the Farm and Ranch Lands Protection Program has pledged nearly $14 million in
matching grant funds to further the Clean Ohio AEPP’s mission according to the 2010 Annual Report
from the Office of Farmland Preservation.
The 2011 Clean Ohio AEPP application, as composed by the Ohio General Assembly, is divided into
a two tier ranking system of 150 points total to select farms. There are additional requirements, too,
including photographing and mapping the parcels wanting to be purchased. Tier One is an objective
measure to determine the qualifications of a farm for purchase by the state; it makes up 100 points of
the application. Tier One is comprised of the following six sections:
(1) Proximity of farm to other Protected Land
(2) Development Pressure on Farm
(3) Other Factors
(4) Local Government’s Comprehensive Planning
(5) Conservation Plan of farm
(6) Farm’s Soil Type and Productivity
Tier Two, worth up to an additional 50 points is a subjective analysis of a farm’s qualification that are
reviewed by a committee of state and regional members at the Office of Farmland Preservation. The
2011 application consisted of five essay questions concerning:
(1) Activities and Support Systems of the Farm
(2) Management and Future of the Property
(3) Showcasing Good Farmland Preservation
(4) Local Government’s Involvement in Farmland Preservation
(5) Demonstrating Sustainable Agriculture on the Property
The properties given the highest points total from Tier One and Tier Two will be given to the Director
of the Ohio Department of Agriculture for final selection into the Clean Ohio AEPP.
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AEPP: Year Purchased and Number of Acres in Fulton County
Year
Acres
2003
865.60
2004
455.40
2005
290.55
2006
444.39
2007
394.89
2008
276.00
2009
446.43
2010
392.48
Total Acres Purchased:
3,565.74
Agricultural Easement Donation Program (AEDP) (source: clean.ohio.gov)
The AEDP is similar to the AEPP except that the farms easement rights are donated by the
landowners to the State of Ohio. By donating the farm, the farmer still ensures its future use in
agriculture as well as its preservation of soils, natural resources, and scenic open space. Like the
AEPP, the donation of the easement rights is permanent and will be recorded on the deed of the
property and passed through successive owners of the parcel. There is no cost or fee for donating
into the program, but there may be some financial benefits associated with the donation. Fulton
County has 448.87 acres donated to the AEDP.
AEDP: Year Donated and Number of Acres in Fulton County
Year
Acres
2008
328.79
2009
120.08
Total Acres Donated:
448.87
Tobacco Agricultural Purchase Program of 2002
The Tobacco Agricultural Easement Purchase Program was a one-time partnership
in 2002 between the Ohio Department of Agriculture, the Southern Ohio
Agricultural and Community Development Foundation (SOACDF), and five local
Soil and Water Conservation Districts (SWCDs). Under the program, the SOACDF paid
landowners $500 for each acre donated as an agricultural easement to the department.
Total payments of nearly $1.5 million were made by SOACDF. The SWCDs agreed to
monitor the easements for the department for 10 years. This program has not been used in Fulton
County, but is still a valuable tool in protecting Ohio’s farmlands from urban sprawl and development.
Number of Tobacco Program easements in Ohio: 14
Total acres permanently preserved in Ohio: 2,940.36
*Source: 2010 Annual Report, Office of Farmland Preservation, ODA
Agricultural Security Areas (ASA) (source: clean.ohio.gov)
Another method for preserving and protecting Ohio’s agriculture was creation of Agricultural Security
Areas. The program was signed into state law on February 15, 2005 and became effective May 18,
2005. The program allows at least 500 acres of contiguous land from one or more owners to apply to
their township trustees and county commissioners for an ASA. Some prior requirements include but
are not limited to the farmland being in an agricultural district and a Current Agricultural Use Valuation
(CAUV). The result will protect the land from “nonagricultural development, a critical mass of land to
help keep farming viable and possible tax benefits for investing in new real-agricultural property. The
township trustees and county commissioners pass a resolution committing not to initiate, approve, or
finance any development for residential, commercial, or industrial purposes, including construction of
new roads and water and sewer lines within the ASA for 10 years except with an exemption from the
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EPA” (ODA: Office of Farmland Preservation, 2010). After enrollment, an ASA goes into effect for a
ten year period and can be renewed up until the last 180 days before the expiration of the term.
Some of the tax benefits include applying for a tax exemption on new investments in a building,
structure, improvement, or fixture that is used exclusively for agricultural purposes. The tax
exemption requires approval from the county commissioners and the township trustees as well as an
investment of at least $25,000 dollars in new real property for agriculture. The farmer has to apply for
an exemption of up to 75% for ten years, but the application must include details of the new
construction. The trustees and commissioners have final approval of the amount of the exemption
and the number of years it will last, but the resolution must be held at a public meeting.
Ohio’s first ASA was in Fulton County; Lomar and Tom VonSeggern Farms in York Township was the
first to be approved. They have 554.05 acres enrolled in Fulton County’s only ASA. The program
currently has 36 ASA agreements and 27,455.26 acres enrolled statewide since 2005.
POLICIES FOR FARMLAND PRESERVATION
Fulton County does not, currently, have a specific farmland preservation policy in effect.
To ensure the protection of this important industry, policies and programs for the conservation and
promotion of effective management of farmland should be created. The county does participate in the
agricultural district program and the CAUV program, which support farmers somewhat. More
incentives could be created for these programs to encourage more participation. However, even
more than this needs to be done to secure the future of farming in Fulton County. A task force should
be created to discuss and weight all the possible programs that could be implemented within the
county.
Agricultural land in the county has now been ranked on the basis of the most suitable for farmland
preservation through this study (see FPZ in next section for more detail). This is a significant first step
in the process. As a result of this study, we now know where the county’s attempts to preserve
farmland should be directed. This is a very important and time-consuming process and can be seen
as a distinct advantage for future implementation of any programs or policies that may be created.
However, without adopted programs or policies to support the conservation of farmland, the time
invested in this ranking system will have been for naught.
There are many approaches that may be taken towards farmland preservation. In the near future,
there may be many more options to utilize toward conservation efforts for communities within Ohio.
There are also zoning initiatives and new conservation development proposals that advance
protection. Zoning regulations should always be considered with regard to how they impact
agriculture. Finally, education is a significant aspect of any preservation program and should be
initiated as a solid second step in Fulton County’s advancement towards farmland preservation.

For a wealth of information regarding agricultural preservation tools and programs see these
websites:
Geauga County Farmland Preservation Study Chapter 4 http://farmlandinfo.org/fic/states/ohio/coplans/geauga/geaugachIV.pdf
Delaware County Farmland Preservation Study Chapter 2 –
http://farmlandinfo.org/fic/states/ohio/coplans/delaware/delaware3.pdf
American Farmland Trust website - http://www.farmlandinfo.org/fic/tas/ta-fpintro.html
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NATURAL RESOURCES
CREATE A GREEN INFRASTRUCTURE M ANAGEMENT PLAN
Benefits:
• Enriched habitat and biodiversity
• Maintenance of natural landscape processes
• Cleaner air and water
• Increased recreational opportunities
• Improved health
• Better connection to nature and sense of place
• Investing in green infrastructure is often more cost effective than developing conventional
public works projects (New York City, Arnold Missouri)
Green Infrastructure
Most people understand the term infrastructure as the underlying foundation on which the
continuance and growth of a community depends, such as roads, sewers and utility lines. These
basic facilities are often given the name gray infrastructure. While hospitals, schools and other public
structures can be thought of as social infrastructure. Together, these can be referred to as a
community’s built infrastructure. Recently many organizations are talking about another type of
infrastructure that is also critical to the continuance and growth of a community – green infrastructure.
This new concept has become more commonplace among natural resource professionals in recent
years for several reasons. In 1999, the President’s Council on Sustainable Development identified
green infrastructure as one of five strategic areas that could provide a comprehensive approach for
sustainable community development. Also in 1999, the Conservancy Fund and the USDA Forest
Service formed a work group to promote the idea of green infrastructure and create a program that
would help make this new type of infrastructure an integral part of local, regional and state plans and
policies. This work group created the following definition for green infrastructure:
“Green infrastructure is our nation’s natural life support system – an interconnected network of
waterways, wetlands, woodlands, wildlife habitats and other natural areas; greenways, parks and
conservation lands; working farms, ranches and forests; and wilderness and other open spaces that
support native species, maintain natural ecological processes, sustain air and water resources and
contribute to the health and quality of life for America’s communities and people.”
While green infrastructure is perhaps a new term, it is not a new idea. This concept has evolved from
two important precedents: 1) the idea of linking parks and green spaces together through bike trials,
hiking trails, etc. for the benefit of people, and 2) the idea of linking natural areas through ecological
corridors to counter habitat fragmentation and benefit biodiversity. Both of these concepts have been
around for quite some time. However, by combining them together and expanding the concept an
ecological framework is created for environmental, social, and economic sustainability. With regard
to both of these concepts, the linking of individual areas creates an outcome that is greater than the
sum of its parts.
Green Infrastructure is composed of elements that work together to create a network of green space.
These elements encompass a wide variety of natural and restored native ecosystem and landscape
features. These components can be linear in nature such as bike routes and trails or they can be nonlinear such as parks, preserves and historic sites. These “hubs” and “links” when connected together,
maximize their benefit to both natural and human communities by becoming interactive and
interrelated. The different components can range in size, function and ownership. However, in order
to be successful these components need to be protected through long-term planning and
management.
It is important to understand that green infrastructure systems do not require public ownership of all
land in the system. Privately owned land, especially working farms and forests can play an important
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part in this kind of system. Protecting green infrastructure in advance of development ensures that
existing open spaces and working lands are seen as essential community assets and not left
vulnerable to development. This project has provided the necessary data that Fulton County would
require in order to create a base for a Green Infrastructure Plan. This study recommends the
adoption of such a plan.
Clean Ohio Fund: Green Space Conservation and Recreational Trails (source:
clean.ohio.gov/greenspaceconservation and clean.ohio.gov/recreationaltrails)

The Green Space Conservation Fund was created in 2001 to help fund preservation of open spaces,
sensitive ecological areas, and stream corridors. The Green Space Conservation Fund is designed
to help preserve the natural environments such as forests and wetlands of Ohio in addition to
promoting green infrastructure between nature preserves and parks. The fund is also directed to help
protect native and rare, threatened, or endangered plant and animal species. It is also used to buy
easements of land along rivers and streams to promote environmental sustainability and reduce the
amount of pollution that can be filtered into waterways/ watersheds. The fund can also be used to
enhance eco-tourism for regions that would otherwise be suffering economically from limited
alternatives. Another option for using the money would be to create a protected spot for hunting,
fishing, and trapping that also maintains a balance with eco-friendly conservation.
The Recreational Trails Fund is used to purchase or improve recreational trails in the State of Ohio.
The fund can also help pay for trail facilities or engineering and design costs to enhance the trail. The
State of Ohio has the opportunity to match up to 75% of the project costs through the Recreational
Trails Fund, but projects must be completed within 18 months after the contract is agreed to and
signed.
Currently, the Green Space Conservation Fund and Recreational Trails Fund have each been used
only once in Fulton County. The Green Space Conservation Fund was used by the City of Wauseon
to pay for approximately half of the cost of the Rotary Park Nature Preserve project. The grant was
issued for $13,336 of the $27,336 project cost. The Recreational Trails Fund was also utilized by the
City of Wauseon to construct 4,000 linear feet of paved trail on the abandoned rail line from
Glenwood Street to County Road 13. The Wabash Cannonball Trail project was awarded $200,000
by the Clean Ohio Fund in 2002. The Green Space Conservation Fund was also used by the Toledo
Area Metroparks to acquire land in Swan Creek Township; they were granted $159,000 of the
$262,500 needed for the project cost.
Conservation Reserve Enhancement Program (CREP) (source: odnr.gov)
The CREP uses the Conservation Reserve Program (CRP), which is controlled by the United States
Department of Agriculture’s Farm Service Agency. A CREP provides monetary incentives and
bonuses to landowners who take their property out of agricultural production for 10 to 15 year
contracted periods. The idea behind the program is to let the land rejuvenate itself and restore its
environmental standards by preventing soil erosion, improving soil nutrients, water quality, and
creating a sustainable ecosystem for wildlife, including native plants and animals.
The Fulton County Soil & Water Conservation District has been working with this program to
implement it in the Western Lake Erie Watershed. This area covers over 6 million acres including the
Maumee River Watershed; it has been designated as having a high potential risk for soil erosion and
elevated levels of sediment deposits in streams from possible over cultivation from agricultural use.
The Western Lake Watershed’s land use is approximately 85% farmland. The hope is that by
employing the CREP those windbreaks, wetlands, and riparian strips/buffers of grass and native trees
along waterways will prevent anymore erosion and pollution into the Western Lake Erie Basin. The
annual costs for this proposed 10-year program are $16,754,500 for the Federal government and
$3,359,900 of cash and in-kind assistance from the State of Ohio”.
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PRESERVE QUALITY OF AQUIFERS, STREAMS AND LAKES
Seven critical elements for improving the quality of water resources in a watershed:
•
•
•
•
•
•
•

Turf and landscape management
Stormwater management
Hazardous material management
Wastewater management
Sealing of unused wells to reduce contamination
Farmstead management
Coordinated nutrient, pesticide, and feedlot management

Actions to consider:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Watershed zoning could be encouraged.
Review standards, ordinances and codes and compare them to the Model Development Principles.
Research Model Development Principles and adopt those that work for the community.
Reassess Zoning Ordinances and development restrictions.
Find out about Ohio’s Source Water Assessment Plan for this area.
Develop plan for identifying and protecting groundwater recharge areas.
Establish inter-jurisdictional partnerships among key stakeholders (state agencies, other county and
municipal governments, public water system personnel, community groups, agriculture and forestry
representatives, customers and residents) to assist in creating a Water Quality Management Plan.
Creation of a Wastewater Management Plan.
Creation of a Stormwater Management Plan.
Repeat the shallow-well study in the Oak Openings Aquifer every five years.
Follow the priority areas directed in the Swan Creek Balanced Growth Plan.
Make a Balanced Growth Plan for the Tiffin River Watershed.
Put more acres into the Conservation Reserve Enhancement Program to return lands to a more natural
state to help buffer open water from chemicals and human activities.
Install sewer lines in eastern Swan Creek Township
Try Using spray irrigation for sewage water to apply onto fields rather deposit water in a pipe
Make sure all septic systems are suitable and up to code

PRESERVE AND INCREASE LAND FOR PARKS AND RECREATION
Actions to Consider:
•
•
•
•
•
•
•
•
•
•

Create a Parks and Recreation District and Board for Fulton County.
Increase preserved wooded areas in county.
Consider creating a prairie restoration project featuring a prairie nursery.
Refer to the Green Ribbon Project Map that depicts the most important areas to preserve within the Oak
Openings region.
LWCF Land & Water Conservation Fund for park restoration and recreation – 900 million dollars to be
funded by federal government.
Work with mining companies on reclamation projects to return the land to nature reserves, parks, and
recreation.
Apply more properties for the CREP; use the Swan Creek WatershedBGP as instrument to determine
best location for CREP’s by putting parcels in the Priority Conservation Areas (PCA)
Use the Clean Ohio Fund’s Recreational Trails to apply for funding to pave the Wabash-Cannonball
Trail or create new trial linking the State Forest to the Wabash-Cannonball Trail. Also could be used to
establish a trail from Sauder’s Village to Goll Woods and Harrison Lake State Park
Apply through the Clean Ohio Fund’s Green Conservation Space to Create more Nature Preserves or
State Forest and on reclamation projects for sand and gravel mines

Use Swan Creek Watershed BGP’s Priority Agriculture Area to direct the placement of the
AEPP, ADPP, and ASA
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WIND ENERGY MANAGEMENT
ADVANTAGES OF WIND ENERGY
(Sources: "Why Wind Energy? | Windustry." Community Wind Across America | Windustry. 2011. Web. 09 Feb. 2011.
http://www.windustry.com/wind-basics/learn-about-wind-energy/wind-basics-why-wind-energy/why-wind-energy.;
United State of America. Department of Energy. 20% Wind Energy by 2030. May 2008. Web. 9 Feb. 2011.
<http://www.20percentwind.org/Final_DOE_Executive_Summary.pdf>.;
United State of America. Public Utilities Commission. Where Does Ohio’s Electricity Come From? Public Utilities Commission
of Ohio - PUCO, 2010. Web. 14 Feb. 2011. <http://www.puco.ohio.gov/puco/?LinkServID=07FEA955-9818-B02E9006A6E6834F7BA6>.)

By planning ahead and following the Department of Energy’s plan for wind energy to produce 20
percent of the United States’ energy demand by 2030 and the State of Ohio’s law mandating the 25
percent of Ohio’s energy distributors and suppliers must be created by alternative energy (which one
half must be renewable like wind) by 2025, Fulton County will benefit itself economically, socially, and
environmentally.
Economically and Socially
Wind farms can not only help local land owners generate external revenue from land-lease payments,
but turbines can generate a tax base for the counties and townships in which they reside. In states
out west, wind farms’ tax has become 30% of the county budget. According to windustry.com, “each
100 MW of wind development in southwest Minnesota has generated about $1 million per year in
property tax revenue.” Wind energy provides an additional source of income for rural communities,
benefiting county and local services including schools, health care facilities, and roads. Wind farms
also provide free fuel to local landowners because the energy is produced on the spot and does not
need to be processed like fossil fuels; energy is produced locally and used locally. As energy
demand continues to increase throughout the world and the U.S., fossil fuel prices are expected to
further increase with the new demand; with scientists unsure of how much reserves of fossil fuels like
oil actually exist, a lack of supply could drive prices higher. For this reason, it is important for Fulton
County to support wind farms in the county so that its citizens of the present and future do not have to
fear a time of unstable energy demands and fuel costs because their energy will be produced by
locally planted wind turbines.
If the federal government is serious about
making wind 20% of the energy demand, then
new jobs will need to be created. As
windustry.com states, “Wind energy creates
30% more jobs than a coal plant and 66% more
than a nuclear power plant per unit of energy
generated.” The U.S. Department of Energy is
forecasting that wind energy could support over
500,000 jobs in meteorology, construction,
engineering, and manufacturing. Fulton County
and northwest Ohio already has companies in
place that could become part of the supply chain
and management process (see map to the
right). Fulton County is an ideal location to
promote the wind energy sector as it logistically
located near major highways like the Ohio
Turnpike, I-75, U.S. Highway 20, and State
Routes 66, 108, and 109. It is also in a close
proximity to Toledo Express Airport and the
Norfolk & Southern Railroad. Fulton County is also home to a solid workforce with a history and
background in manufacturing that could adapt to building state of the art wind turbines. Fulton
County is within 50 miles of two major universities that can develop renewable energies further.
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The development of wind energy “farms” can be just as critical a crop to an agricultural community as
st
corn or wheat as people continue on into the 21 Century. When weather and economic factors
cause a poor year in profit for farmers, a wind farm can be the crop to best yield supplemental
moneys in down years for agricultural communities. Wind turbines, if the land is leased, could yield
profits of 2% to 4% of the annual gross revenue of the turbine. In the "State Wind Working Group
Handbook," Jay Haley did a study of wind turbines in Iowa and Minnesota and found that land owners
received annual land-lease payments between two thousand dollars and four thousand dollars per
turbine for landowners. A 1.5-MW wind turbine will produce approximately 5,000,000 kWh per year
― enough to power about 500 homes. At $0.04/kWh, the turbine would earn $200,000 per year in
gross revenue.
In the 2008 Farm Bill, Congress created the Rural Energy for America Program (REAP) to help assist
farmers with putting renewable energy projects on their lands. There are $70 million dollars allocated for
each of the 2011 and 2012 fiscal years. REAP rewards grants funding up to 25% of the project costs and
guaranteed loan not exceeding 75% of the total project costs.

Environmentally
Another key benefit of wind energy is that it can be easily incorporated into an agricultural community, such
as Fulton County, and with other natural resources. Wind turbines are allowed to be place on
Conservation Reserve Program (CRP) land in addition to grass easements; this allows for a win-win for all
natural resources. The placement of turbines on conservation land ensures that prime agricultural land is
used for growing crops and conservation lands are still in place to protect watersheds and the natural
ecosystem.
Even if wind turbines do happen to be placed on farmland, they require a minimal amount of land at the
base for the tower. It is also extremely feasible to grow crops and raise livestock next to the base of a wind
turbine so they do not affect the daily operations of farmers. While plants and animals can be directly
underneath a turbine, most building cannot. The wind turbines, therefore, prevent homes or business from
being placed too near them; they could be used as a planning device to prevent urban sprawl onto prime
croplands. A planned development of wind farms could fit in with the Comprehensive Plan’s goal to help
conserve farmland and keep urban growth near the villages, current infrastructure, utilities, and public
services. They are a tool in land preservation for agriculture, open space, and other natural resources.
While not of great concern currently in Fulton County, wind turbines would eliminate the mining and drilling
of fossil fuels. These projects, more often than not, scar the land and cause it to be unusable for future
generations. If wind energy is not implemented to a greater degree in Ohio and the U.S., more finances
could be used to fund new fossil fuels, possibly below prime farmland like Fulton County.

Wind turbines save water and air quality and quantity. There are no particulate emissions that have
to be released either into the atmosphere or into streams, rivers, and lakes like nuclear, coal, and oil
plants need to make electricity. The Department of Energy (DOE) is estimating an eight percent
decrease (4 trillion gallons) in water usage in the electrical sector if wind energy becomes 20% of the
energy demand in the U.S. While fossil fuels used to produce energy are notorious for creating
excess carbon dioxide and contributing to the green house effect, wind energy does not. They do not
release emissions into the air that could further global warming. “Under the 20% Wind Scenario, a
cumulative total of 7,600 million tons of CO2 would be avoided by 2030, and more than 15,000 million
tons of CO2 would be avoided through 2050” as said by the DOE.
Examples of Renewable Energy near Fulton County
•
•

Bowling Green municipal utility - Four wind turbines generating 7.2 megawatts (MW);
enough energy to supply 2,400 homes
th
783 kW solar photovoltaic array on seven acres at the Ohio Air National Guard 180 Fighter
Wing headquarters in Toledo (facility will eventually generate more than 1 MW).
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Wind Energy Recommendations
•
•
•
•
•
•
•
•
•

•

Promote the USDA’s Rural Energy for America Program (REAP)
Encourage farmers and rural landowners to REAP the rewards of renewable energy
Develop a plan using wind farms as a buffer between urban development and cropland/open
space to assist the County Comprehensive Plan
Improve or adapt zoning regulations to make it easier or more favorable to implement wind
farm development
Coordinate efforts between local, state, and federal agencies to establish an advisory group
to coordinate the actions of the United States Department of Energy’s goal of 20% wind
energy by the year 2030
Promote the economic development of business that can make wind turbines/parts in Fulton
County so they can contribute to the supply chain and management of this growing sector
Use reclamation lands from mines to build wind farms that will harness an equilibrium
between green practices: conservation and energy
Apply for money through the Clean Ohio Funds Green Space Conservation and Brownfield
Revitalization to try and acquire dollars to help subsidize the cost of restoring mine sites into
more complex uses
Spearhead the creation of an Energy Development Corporation between Fulton County and
other Northwest Ohio Counties along with the City of Toledo; minimize outsourcing of jobs
and create revenue sharing from wind farms, i.e. similar to the Lake Erie Energy
Development Corporation (LEEDCo) out of Cleveland
Adopt the AWS Truewind Maps of Wind Speeds as a guideline for the planning of wind
turbine farms in Fulton County

Source: www.puco.ohio.gov

Source: Richard T. Stuebi and The Cleveland Foundation

70

OHIO’S SUNNY OUTLOOK
(Sources: United States of America. Ohio Department of Development. Strategic Business Investment Division. Ohio Leading
Solar Innovation. 2010. Web. 15 Feb. 2011.
<http://www.development.ohio.gov/Energy/Renewable/documents/OhioSolarBrochure2009.pdf>.;

Ohio is the third most aggressive state in the country in pushing through policies promoting
renewable energies such as wind and solar. By 2030, the state government requiring 6,000
megawatts of new renewable energy and is trying to create 30,000 jobs. It is also requiring half a
percent or 825 megawatts of Ohio’s energy to come from solar power plants by 2025. Currently,
Ohio is one of the leading developers in the United States of new solar technology with the ToledoPerrysburg area being a core for this development. Northwest Ohio has many newer state of the art
facilities cooperating with local community colleges like Owens Community College and public
universities such as the University of Toledo to meet the new solar demand.
Northwest Ohio is home to over 35 solar
industry research and supply chain facilities;
twenty four of them are located in the Toledo
Metropolitan Area (see map to the left for a
more detailed description. The University of
Toledo has helped to create two companies
that have become leaders in solar technology:
First Solar Inc. and Xunlight Corporation; both
have received ten of million of dollars in
funding, research, and loans from the state
and national governments. First Solar is the
leader in lowest manufacturing cost of solar
paneling. Two other companies that have
benefited greatly from the Ohio’s drive to be a
world leader in solar technology: Willard &
Kelsey and Glasstech. More importantly, all
four of these companies are in Perrysburg or
Toledo and are even looking to expand their
facilities further in this area of Ohio.
Bowling Green State University and the
University of Toledo are also members of this
union to facilitate the development of Ohio as
the leader in solar power. Both are members of the University Clean Energy Alliance of Ohio and the
Wright Center for Photovoltaics Innovation and Commercialization. The associations are designed to
create collaboration between state colleges and universities to develop new renewable energy
technology and new solar photovoltaic materials. The University of Toledo has become state leader
in receiving state grants to develop their incubator as they try to create “thin-film” solar panels on the
glass that was once the backbone of Toledo’s industry, hence its moniker as the “Glass City.” Maybe
in the future it will be known as the Solar Glass City as it effectively continues to transform itself from
Rust Belt into new green manufacturing.
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INCENTIVES AND PROGRAMS IN OHIO FOR SOLAR AND RENEWABLE ENERGY
•
•
•
•
•
•
•
•
•
•

American Recovery and Reinvestment Act
Ohio Air Quality Development Authority Financing Assistance
Ohio Advanced Energy Fund
Ohio Bipartisan Job Stimulus Plan – Advanced Energy
Ohio Special Energy Improvement Districts
Ohio Third Frontier – Advanced Energy Program
Ohio Solar Schools
Annual State Energy Program
Clean Air Development and Project Financing
Rural Development Business and Cooperative Programs
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MINE RECLAMATION AND RESTORATION
(Source: United State of America. Ohio Department of Natural Resources. Division of Mineral Resources Management. A
Citizen’s Guide to Mining and Reclamation in Ohio. 2009. Web. 10 Feb. 2011.
<http://www.dnr.state.oh.us/Portals/11/publications/pdf/citizens_guide.pdf>.)

RECLAMATION PLANS
In Ohio, the Division of Mineral Resources Management (DMRM), under the ODNR, is responsible in
the regulation of Industrial Minerals Mining. They are responsible for permitting, inspecting,
regulating, and overseeing mines in Ohio. They are to ensure mines are used and then restored to a
more natural setting with restoration. The DMRM ensures that ground and surface water is not
contaminated, top soil is removed and later restored, revegetation occurs, and there are no potential
geological hazards. If land was prime farmland, it must be returned to a state that can produce
similar or higher yields than before the mine was in place.
Industrial Mineral miners are required by state law to restore lands as designated in their reclamation
plan and permit received after application for a mine. During the application process, the County
Commissioners or Township Trustees can request an information meeting in the area in the locality of
the mine to discuss mining laws or have comments sent to the regional office (in Napoleon) for the
DMRM. Civic participation is encouraged through the permit method, actual mining, and reclamation
procedure.
All industrial minerals miners are required to obtain a bond to pay for the reclamation projects. Every
surface and in-stream mine operators have to to supply a bare minimum reclamation performance
bond of $10,000 for up to 20 acres affected plus $500 per acre above 20 acres affected; as recovery
is completed and inspected, the bond will be released back to the miner. The Ohio DMRM does
ensure that the ground mined is reclaimed and restored to the same condition of use before the mine
was developed; there is also a reforestation program through the DMRM. Reclamation includes
regarding slope to 3:1; resurfacing soils, and plant a variety of vegetation including grasses or
legumes; it must be completed in three years after mining has ended. Landholders who have
restored their land are applicable to be placed in competition to be awarded for their work.
RECOMMENDATIONS
•
•
•
•
•
•
•
•
•

Review zoning ordinances in each township and the county to see how land use is regulated in relation
to industrial mineral mines to ensure that protected areas like Oak Openings, the Swan Creek
Watershed or areas with high ground water pollution potential are not affected by new mines
Use the Swan Creek BGP as a guide for partnership between levels of government to obtain additional
funding to protect water quality in this region from mines
Include zoning that requires mining companies to work on a mining and reclamation plan at the local
level and not only with the ODNR; this could make the public more acceptable to mining if a reclamation
plan was in place to benefit the local community and not just the miner
By working with the mining company on a reclamation plan, it might be possible to apply for capital from
the Clean Ohio Fund’s Green Conservation Space if the mining site is developed into public open space
or a wildlife area; this would help offset some of the additional costs of development
Encourage mining in acceptable areas predetermined by the county to help promote the county’s
economy and avoid public nuisance or complaints; develop a map as a guideline for the future location
of mines
Ensure that roads adjacent to mines and entrances to mines are inspected and regulated to maintain
safety and durability from the weight of trucks
If a County Park Board and District are developed, use it to develop reclamation plans with the mining
companies and later possibly purchase restored areas to protected conservation (wetlands) or
recreational development; e.g. swimming, fishing, picnicking, walking paths
Support other uses for the land that could be for a housing subdivision or office park in townships that
have adequate infrastructure, i.e. water/sewer or use as a golf course
Develop reclamation sites into conservation areas that also have wind turbines or the October 2010
announcement of a solar power plant such as the 49.9 MW solar power plant built on a former coal
mine strip in southern Ohio; it has the potential to supply 25,000 homes
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Examples of Restoration Projects throughout the United States
(Source: "Industrial Minerals Reclamation Success Stories." Welcome - Mineral Information Institute. SME Foundation, 2011.
Web. 14 Feb. 2011. <http://www.mii.org/>.)

To the left and below: Reclaimed sand and gravel pits
transformed into parks with hiking, fishing, picnicking,
and recreational centers.

To the left: A sand and gravel pit in Indiana
now reclaimed as the Rock Hollow Golf
Course. Below: A condo development along
an old sand and gravel pit along the White
River in Indiana.

Below: Ponds from a sand and gravel pit now
used as part of a wetlands restoration program.

Above: An office park constructed on reclaimed
lands. To the left: a strip mine for coal cultivated
as a wind farm in Wyoming.
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URBAN GENTRIFICATION
Clean Ohio Fund: Brownfield Revitalization (source: clean.ohio.gov)
It is administered by the Ohio Department of Development’s Urban Development Division and Ohio
Environmental Protection Agency. The Brownfield Revitalization Fund’s function is to clean up old
industrial and commercial space that is no longer being operated and redevelop the ‘brownfields’ into
reusable and effective ‘greenfields’ for future development purposes. Most of these properties are
unable to be built upon until asbestos and ground contaminants are removed and later approved by
the EPA. The objective for employing money to cleanse old development sites is to deter urban
sprawl by encouraging developers and companies to salvage older properties. If people invest in
reclamation projects for old industrial lands, then, new urban development will not spread to the fringe
of built up and consume farmlands or conservation areas. Thus, the fund preserves open space.
“Once a site has been designated a brownfield, the Clean Ohio Revitalization or Assistance Fund can
provide grant money for various activities, including Asbestos Surveys, Phase II Environmental
Assessments, demolition, removal of contaminated soil and groundwater, and a host of other
remediation strategies” (clean.ohio.gov, 2010). Part of a requirement for restoring brownfields is to
make sure that everything is done by EPA standards so that all hazardous pollutants are removed
from the site before new construction is begun to ensure the safety of the properties’ future use.
There are two primary funds: the Clean Ohio Assistance Fund, which receives 20% of the finances
and the Clean Ohio Revitalization Fund that garners the other 80%.
The State of Ohio has determined Priority Investment Areas based on each county and some cities;
Fulton County is designated as a Labor Surplus Priority County. The Brownfield Revitalization Fund
has not been used in Fulton County since its founding in 2001; it has been used very resourcefully in
Lucas County in the core of the Toledo Metropolitan Area on the other hand.
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CHAPTER 5: LAND USE PLANNING WITH RESPECT TO INHERENT NATURAL
RESOURCES
“BEST” LAND USE
As mentioned in chapter 3, across the nation, poorly planned development is gobbling up our
precious natural resources and open spaces at an alarming rate. Growth in general is most often
seen as desirable for communities, as it provides new jobs, increased income, a broader tax base,
and enhancement of parks, libraries and other cultural amenities. However, residents are much more
likely to be aware these days that growth is often accompanied by costs such as increased fiscal
expenditures for public services, traffic congestion, loss of open space, and the consumption of
important natural and cultural resources. Since growth often creates changes that are not conducive
to the overall well being of the community at large, planned development is necessary to provide a
comprehensive approach and insure that community values and long-range goals are met.
Although most locations could theoretically be used for many different land uses, a holistic look at all
sites within a specified area can reveal the practicality of assigning land use based on inherent
features of each site. Left to market devices, land is often designated on a first-come first-served
basis. Market forces do not usually take the real worth of land into consideration.
Also current planning and development practices operate upon arbitrary property and political
boundaries, not ecological realities. Because of this, current methods fragment ecological systems,
and destroy the vital services they provide and the economic potential they represent. Working with
ecological systems rather than against them, reduces financial inputs and enhances the total
outcome. Governments and the private sector alike can frame markets to capture the economic
benefits of ecological services. Securing and maintaining complete ecological systems will
increasingly offer significant profit potential.
The department of Natural Resources considers a particular land use to be sound if it minimizes
adverse environmental impacts, is suitable for the location, makes efficient use of existing community
infrastructure and services, accounts for community costs, is the product of broad consensus and is
consistent with the community’s regional character. Many of these criteria can be taken into account
by careful development and use of models that measure factors that represent these characteristics.
In this way, maps can be created that rank the appropriateness of specific land uses at specific
locations.

METHODOLOGY
The methodology developed to use both the natural and socioeconomic data collected in this pilot
project for land use planning consisted of developing three suitability models. These 3 different
models, each focused on a different land use, could portray most of the necessary criteria listed
above for “best” land use. These models will attempt to answer three independent but complimentary
questions: In the defined planning area . . .
1. Where are the areas of agricultural significance?
2. Where are the areas of ecological importance?
3. Where are the areas best suited for development?
Although these three questions and the areas associated with them will necessarily have overlapping
boundaries, decisions can then be made on what land use to permit depending on these relative
rankings along with other appropriate factors.
Let it be noted that often areas that are significant to farmers for preservation are also significant to
environmentalists. There certainly should be a win-win situation here. Each want to preserve the
specific locations for different reasons, perhaps, yet the important and integrating idea is that often
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they agree on the location to be preserved. Acknowledging this point can significantly increase the
likelihood that preservation efforts will be productive.
The NRCS proposed that these three models be developed with the help of a geographical
information system (GIS). The three questions evolved into the following three GIS models based on
input from local experts, citizens and officials.
LAND USE SUITABILITY MODELS
MODEL: AREAS OF AGRICULTURAL SIGNIFICANCE
(This section was written by Gavin Smith, Graduate Student at University of Toledo)
Development of a LESA system for Fulton County
LESA is a numeric rating system for scoring land parcels. This is basically a tool to provide
systematic and objective procedures to rate and rank sites for agricultural importance. It was
designed specifically to assess where the best farmlands are locally located. It creates information
officials and local citizens can use to make better decisions regarding local land use and evaluate
policies that would impact the local agricultural industry. It is not a farmland protection program – but
it can provide essential information for any preservation program that may be implemented.
As an alternative to the appointment and/or selection of an LESA committee to oversee a complete
and thorough LESA development process, the FCRPC formed an 11-member Task Force consisting
of experts in county land and soil. The University of Toledo worked with the Planning Director, the
District Conservationist, the Ohio State Extension Agent, a County Engineer, and three local farmers
to create a simple soil-based LESA formula.
Keeping the fundamental question, “What are we trying to learn from a LESA score?” in mind, for the
purposes of this amendment a simple objective was chosen. The primary objective was determined
to be an evaluation of the agricultural value of a particular parcel relative to all other agricultural
parcels within the county. It was determined this objective could be accomplished with an agricultural
LESA (as stipulated in the Guidebook) which uses only LE & SA-1 factors.
LE factors are those directly related to soil quality and are based on the Fulton County Soil Survey
and tax assessor records. SA-1 factors directly affect the agricultural use of land and include such
things as parcel size, percentage of the site suitable for agriculture, and compatibility with surrounding
land uses. These factors, because of their influence on farm practices, can limit agricultural
productivity. The Task Force determined several suitability factors that they thought directly impacted
the agricultural use of the land within Fulton County and rated them accordingly. The University then
narrowed down those factors into five achievable features depending on data availability. This
agricultural LESA formula could be used for the specific purpose of determining the suitability of land
within the county that may be considered more suitable for farmland preservation.
It was determined that further suitability analysis factors dealing with more extensive variables such
as development pressures and public values (regarded as SA-2 and SA-3 factors), would involve
more extensive research and require more time and effort than is available at this time. Also the
NRCS’s methodology included the development of an Areas Suitable for Development model and so
there might have been some redundancy created if the Agricultural model included development
factors also. However more SA-2 and SA-3 factors could be formulated at a later date by an LESA
committee and used as overlays to this agricultural LESA.

Agricultural Suitability Analysis for Fulton County
The agricultural suitability analysis for Fulton County is intended to identify those sections of the
county most important for conservation as farmland. Because land use change occurs as individual
parcels are converted from one use to another, the agricultural suitability analysis looked at individual

77

parcels. In brief, the process involved the weighting of a variety of factors to assign a suitability score
to each parcel. These scores were then ranked, and the agricultural priority zones determined by the
aggregation of the most highly ranked parcels. The details of the process are described below.

Identifying the Agricultural Base Layer
The process began with the creation of an
agricultural base layer. The Fulton County
Auditor maintains a database of parcel
identification numbers (PINs) that includes
current land use information for each parcel in
the county. This data, combined with the
parcel layer earlier derived from CAD
drawings provided by the Fulton County
Engineer’s office, enabled the research team
to produce a GIS layer of those sections of
Fulton County that are currently in agricultural
use. This layer was used to clip the soilbased productivity layer, also derived earlier.
The result was the Agricultural Base layer, a
vector-based polygon layer indicating soil
productivity for agricultural section of the
county. This was the first input to the
Agricultural Suitability Analysis.
Identifying additional inputs to the
suitability model
The soil task force, originally assembled to
assist in the development of the soil-based
productivity model for the project (see above),
was also asked to rank a variety of other
factors for their importance in maintaining an
area in agricultural use. The list of suggested
factors, given in Figure 1, was identified
through a survey of factors found in existing
literature detailing similar planning
approaches. The rankings of individual
members were totaled, and the results
compared with available GIS data to make a
final determination of inputs and relative
rankings used for the suitability analysis.

AGRICULTURAL ECONOMIC VIABILITY
Number of farms
Number of family farms
Size of farms (acreage)
Percent of site in agric. land use
Percent of site feasible to farm
Compatibility of adjacent uses
Level of farm investment
Availability of agricultural support services
Access of health clinics
Stewardship of site
Environmental limitations on agric. practices
Whether site is enrolled in CAUV
Availability and reliability of irrigation water
Market value of agricultural products
Tenure of farmers
Age of farmers

Development Pressures/Infrastructure
distance to incorporated areas (municipalities)
length of road frontage
proximity to turnpike
proximity to state highway
proximity to county road
proximity to protected farmland
availability of public water
availability of public sewer
on-site sewer disposal
extent of non-agricultural use
Projected area of expected development
Identify lands with high potential for conversion

Environmental & Ecological Significance
impact on environmentally sensitive areas
floodplain protection
wildlife habitat
impact on wetlands
impact on drainage

Regulations
land use policy designation
zoning designation

Socio-cultural and public values
scenic values
historical values, significant artifacts or relics
educational value of site (oak openings)
open space strategic value of site

During the soil task force meetings, it was
generally agreed by the task force members
that soil productivity was by far the most
Site Assessment Matrix for Fulton County 1
important factor for determining priority
farmland. Consequently, the ranking system began by giving fully half of the possible point score to
the soil productivity rating derived in the LE process. The total agricultural suitability score (SA-1)
was determined by indexing the raw LE scores to a 100-point scale, and weighting the other inputs so
as to add an 100 additional possible points. In other words, the SA-1 score assigned half of the total
weight to the soil-based productivity index (i.e., the LE score).
Five additional factors were ultimately identified for inclusion in the suitability analysis. The first is the
percentage of the site used for agricultural production. Agricultural parcels often include areas that
are not used for crop production. In Fulton County, these areas primarily include woodlots, riparian
zones, and areas set aside for residential use. The zonal analysis function provided by ESRI’s
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ArcGIS software was applied to a classified Landsat image from 2002 to identify the percentage of
each parcel within the Agricultural Base Layer that was actually in agricultural use. This percentage
was then given one quarter of the total weight for the non-productivity factors included in the SA-1.
The soil task force also identified the level of farm investment as an important factor in determining a
parcel’s importance for agricultural preservation. While this is not an easy attribute to measure
directly, it was determined that the ad valorem worth of improvements for each parcel as reflected in
the tax assessor’s records would be a suitable proxy for it. Since the Agricultural Base Layer includes
only those parcels whose principal use is agricultural, variations in the value of structures on the land
will likely be more reflective of agricultural improvements than residential ones. The improved value
for each parcel within the Agricultural Base Layer was indexed to a 100-point scale, and once again
given one quarter of the total weight for the non-productivity factors.
Stewardship of the site was also identified as an important factor by the soil task force, though it was
not rated as highly as the previous two factors. Quantification of this factor was based on a polygon
layer of CREP zones within the county that was provided by NRCS. Once again, zonal analysis
functions were applied to determine the percentage of each parcel that is included within a CREP
conservation plan. This percentage was given a factor weight of 20% of the total non-productivity SA1 score.
Two additional factors were identified as being important, though of lesser significance. The first is
the size of the site. Acreages were determined for each parcel, and then indexed to a 100-point
scale. This size index was then assigned 15% of the non-agricultural SA-1 score. The second is
enrollment in the CAUV program, a mechanism designed by the State of Ohio to provide property tax
relief to farmers. Parcels enrolled in the program received an additional 15 SA-1 points, or 15% of
the possible non-agricultural score.

The complete formula for the calculation of the SA-1 score is given below:

SA_1 =
[LE_AVG] + (.25* [AG_PCT]) + (.25* [INVEST_IDX]) + (.2*[CREP_PCT]) +
(.15* [SIZE_IDX] ) + (.15* [CAUV])
LE_AVG = Average LE score for parcel (determined from soil-based productivity
modeling)
AG_PCT = Percentage of parcel in agricultural use (determined from classification of
Landsat imagery)
INVEST_IDX = Tax value of improvements to each parcel, indexed to 100-point
scale)
CREP_PCT = Percentage of parcel covered by CREP agreement
SIZE_IDX = Size (acreage) of site, indexed to 100-point scale
CAUV = Enrollment in CAUV program (CAUV=1 if parcel is enrolled in the program, 0
if not enrolled)
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Results
The results of the analysis are shown below:

A map grouping the parcels into three categories based on SA-1 score shows the banding more
clearly. The analysis shows two broad bands of high SA-1 scores, one in the western portion of the
county and the other in the eastern portion. These areas of agricultural significance become prime
candidates for preservation and conservation efforts.
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It should be noted that the current urban growth boundaries in eastern and southern Delta, eastern
Swanton, and much of Metamora coincide with the areas of high agricultural significance identified in
the previous figure. Furthermore, residential development anticipated for the next 10 years will likely
impact areas of agricultural significance south of Wauseon, west of Swanton, southeast of Lyons, and
the large area of the county south of Metamora and north of Swanton.

Close up of Delta urban growth area:
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MODEL: AREAS OF ECOLOGICAL SIGNIFICANCE
Simply put, some places are better for development than others. The first principle for better growth
management is to determine where NOT to develop.
Overview
The process for considering the variables required to identify areas of environmental significance
were identified in discussions with local citizens and government officials at our first Natural
Resources Task Force meeting held in March 2001. Criteria to use to identify the Areas of
Environmental Significance and buffer distances were decided on and agreed upon in an April 2002
meeting.
The variables identified for consideration included:
• Surface Water (Rivers, streams, creeks, ditches, ponds, lakes, and reservoirs)
• Wetlands
• Steep slopes (slopes 12.5% or greater)
• Floodplains
• Parks and Protected Areas (local, state, federal parks, forests and wildlife areas)
• Public/Private Natural Preserves
• Endangered natural areas and features (oak savanna and prairie ecosystems within the Oak
Openings)
• Habitats of rare and threatened plant and animal species
• Private forested areas
• Historic features/areas (National and State historic buildings and/or areas.
Specific variables selected for the ecological / environmental analysis were as follows:
• Surface Water – Harrison Lake, Tiffin River, major streams & creeks, and 5 reservoirs
• Parks and Protected Areas – Maumee State Park, Goll Woods, Harrison State Park, Fulton
County Fair Grounds, NORTA trail, Fulton Pond
• Steep slopes – slopes 12% or greater
• Floodplains – the 100-year floodplain as mapped by the Federal Emergency Management
Agency (FEMA)
• Wetlands – from the Ohio Department of Natural Resources Wetlands Inventory
• Private wooded areas
Data Sources and Methods:
Surface Water - This data layer consists of both Reservoirs and Creeks:
River, streams and creeks –Fulton County had two readily available data sources for this
feature, the Fulton County Engineer’s AutoCAD base map created originally from USGS
quads and their planemetric map based on 1997 Aerial Photos. However, both of these
layers had problems with missing or incorrect data and so were compared and parts of each
were used. The two layers were then buffered 50 feet and then unioned together. A 50 foot
buffer was chosen based on the fact that the Ohio Revised Code requires a minimum access
easement of 25 feet for all maintained ditches and creeks and up to a 75 feet buffer for
creeks and ditches near new construction. On the recommendation of Engineer’s office and
NRCS officials it was determined that a 50 foot buffer would be beneficial for use as an
conservation measure for rivers, streams and creeks. The task force members agreed. This
layer was then cleaned up (polygons merged), and validated using aerial photos. The
resulting layer was viewed and approved by the Natural Resource Task Force.
Reservoirs – Metamora, Delta, Archbold, Fayette and Wauseon all have reservoirs. Data for
this layer was obtained from a base map from the Fulton County Engineer. Fayette’s
reservoir (missing from this data) was digitized and added. The Ohio EPA requires a buffer of
300 feet around public water reservoirs so the reservoir polygons were buffered 300 feet.

82

Parks and Protected Areas – Data was obtained from the Engineer’s base map. At the request of
park managers and approved by the Natural Resource Task Force, all parks were given a 1000 foot
buffer. The NORTA trail, which runs completely across the county from east to west, was given a
100-foot buffer.
Steep Slopes – Although there are very few areas with steep slopes in Fulton County the decision
was made that they should be included. Steep slopes were derived from the soil map layer as
provided by the Ohio Department of Natural Resources. All soil unites with a slope of 12-18% slope
were identified.
Wetlands – The wetlands mapping layer was obtained from the Ohio Department of Natural
Resources Wetlands Inventory as prepared from Landsat imagery analysis in 1984/85.
Floodplains – This data is based on FEMA & USGS quad maps and depicts the 100-year floodplain
as mapped within Fulton County and was provided by the Ohio Department of Natural Resources.
Woods – It was noted that in the countywide community survey, wooded areas were highly valued by
county residents. With this in mind, the task force determined that wooded areas, both coniferous
and deciduous, greater than 5 acres should be included. 2001 Satellite imagery was used to create
this layer.
A map of Natural Diversity was prepared by combining the information from each of these six
environmental characteristics. A simple model was created weighting each variable equally. Using
Spatial Analyst, an extension of ArcView, each layer was converted to a grid. These grids were then
combined using the map calculator tool. The result was a layer ranking areas throughout the county
by the number of environmental characteristics present at each location. The areas of natural
diversity are ranked from 0 to 6 with a ranking of 6 indicating that all the selected environmental
characteristics are present at that location.
Results
The results of the analysis are shown below:
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MODEL: AREAS SUITABLE FOR DEVELOPMENT
(This section was written by Dr. Samuel Aryeetey-Attoh of the University of Toledo)

Determining Areas Suitable for Development in Fulton County
The development suitability model developed for Fulton County focused on identifying areas that are
most suited to sustain various types of development. Utilizing results from the previous models of
agricultural and environmental suitability as a starting point, it was possible to specifically focus on
those areas that were least suitable for agricultural and environmental preservation. Then those areas
with properties that could potentially support a variety of building conditions, with few limitations for
residential, commercial, and industrial development were examined. More specifically, contiguity and
connectivity constraints were employed, and areas adjacent to existing infrastructure, existing growth
nodes, existing municipalities, and areas along major travel corridors were considered. Others factors
considered were ground water pollution potential and septic tank absorption fields. The table below
provides a detailed list of the factors considered. The scores and weights derived for each factor were
based on consultations with task force members and results from the community survey which
revealed an emphasis on farmland/agricultural and natural resource protection.
Variables Selected for Development Suitability Model
VARIABLES

SCORE

WEIGHT

Agricultural Suitability
Highly rated areas for agricultural suitability:
Moderately rated for agricultural suitability:
Lowly rated areas for agricultural suitability:

0
3
5

40%

Natural resource diversity
Areas with little or no environmental characteristics present (0-1):
Areas with a modest amount of env. characteristics present (2-3):
Areas with a majority of environmental characteristics present (4-6):

5
2
0

20%

Projected areas of expected development
Current development
Development within 1-5 years
Development within 6-10 years

5
3
2

15%

Distance to incorporated areas (municipalities)
Within ¼ mile
Within
½ mile
½ to 1 mile
1-1.5 miles
>1.5 miles

5
4
2
1
0

5%

Availability of Public Water or Sewer
Water or sewer at site
Within ¼ mile
Within ½ mile
Within 1 mile
> 1 mile

5
3
2
1
0

5%

Proximity to state road/turnpike
Within ¼ mile
¼ to ½ mile
½ mile to 1 mile
> 1 mile

5
3
1
0

Groundwater Pollution Potential
Low potential
Moderate
High

5
3
0

5%

5%

Septic Tank Absorption Fields
Slight
5
Moderate
3
5%
Severe
0
_______________________________________________________________________________________
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The above figure illustrates the areas most suitable for development in Fulton County. The suitability
scores are displayed as five equal-area quantiles. The least suitable areas for development coincide
with those areas most suited for agricultural preservation and natural resource protection. The areas
most suited for development coincide with existing municipalities, existing infrastructure, major travel
corridors, and urban growth boundaries designated by the Fulton County Regional Planning
Commission.
Any future development in these targeted areas should take into consideration the need to manage
the rate, type, location, and character of growth. Some planning–related policies worth considering
include:
1) Preserve prime agricultural land by developing a Fulton County Farmland Preservation Plan
that addresses specific programs for preservation such as Purchase of Development Rights
and preservation easements.
2) Protect unique natural features and open space by adopting overlay zoning techniques, open
space zoning regulations, planned unit development ordinances, and cluster development
practices.
3) Jurisdictions in Fulton County should work toward a consistent format for zoning
districts/regulations in zoning codes, and land use classifications, in order to improve
compatibility between abutting jurisdictions and coordination countywide.
4) Evaluate rezoning and development applications in relation to suitability models and land use
plans adopted by the jurisdiction involved.
5) Adopt site design and landscape standards for commercial, industrial, and multi-family
residential development.
6) Monitor and model groundwater resources to better comprehend the dynamics of
groundwater movement in areas where ground water is a primary source of drinking water.
7) Permit only land uses and densities conducive to meeting applicable state and federal water
quality regulations in order to protect water quality.
8) Review the future development of lot splits to ensure that they do not exceed applicable
depth-to-width ratios and that they conform to existing zoning regulations.
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USING THE THREE SUITABILITY MODELS
These three suitability models show areas within the county that rank high, medium or low for three
completely different uses of the available land: agriculture, natural resource preservation and
development. Using an approach that steers development toward locations that are chosen, not
haphazardly, but with an eye for “best use” opens up new perspectives within the planning efforts of
this county. Development is a must if the county wants to continue to grow and serve its residents.
However, this growth should not undermine either the inherent natural resources that exist or the
agricultural industry, which provides economic, social, environmental and psychological benefit to
citizens.
The three suitability models are not to be considered static models but rather used a springboard
from which to illicit conversation and ideas to further the efforts to create long term plans holding
natural and cultural resources in mind. These models can be used alone or combined with other data
to further analysis and planning efforts. As an example of this, a simple yet very practical analysis
was done using both the Agricultural Model and the Ecological Model. A data layer was created by
the Regional Planning department depicting current and future growth trends for the county. This map
layer highlighted areas within the county that were currently exhibiting development and that would
most likely see development within 1-5 years and 6-10 years. It also called attention to areas that
were likely to have rural residential development within the next 1-10 years. This map layer was then
laid over the two suitability models. A visual analysis of the resulting maps (see map 14 and 15)
draws attention to areas where development is predicted and it’s impact on the highest ranked
Agricultural and Ecological areas. Similar analysis can be done in conjunction with other data layers
using all three suitability models.
A very practical and apparent first use of this data would be the reexamination of the urban growth
areas surrounding each municipality that were created in the 1998 Comprehensive Plan. These areas
delineate the area where development is to be concentrated so that it can be effectively served by
modest extensions of infrastructure and utilities. Examining these boundaries with regard to the new
data these three suitability models provide, may encourage a reassessment of their location and/or
size.
While the data created from this project is quite compatible to planning on a countywide scale, it is
also designed to breakdown quite easily into township, watershed or smaller sections. This affords
examination of the models at local levels and adjustment according to local decisions. It is therefore
highly recommended that such larger scale (smaller area) planning efforts utilize these models for
more detailed emphasis.
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CHAPTER 6: NEXT STEPS / IMPLEMENTATION
The participation of Fulton County in the NRCS Community Planning Pilot Program has created much
information that can be very useful in future land use decision-making. It is the hope of the Regional
Planning Commission that this information be extracted and utilized in its many forms to advance the
health, safety and general welfare of the residents of the county. To this end, this plan has identified
many tasks that are in the process of being accomplished now and also those that can be
implemented immediately upon adoption of this amendment.
Cooperation between county departments and offices is imperative to the future completion of many
of these tasks. Through this pilot project, many organizational relationships have been strengthened,
particularly between SWCD and Regional Planning. It is of benefit to all concerned that these
relationships continue to flourish. It is also crucial that the private sector become involved with both
resource protection and land use planning. The best environmental approach for today must be a
community-building one. Working together, much can be accomplished that would otherwise seem
overwhelming in scope for either sector alone.
Education continues to be an important tool in natural resource protection and also land use planning.
Although a great percentage of residents are very interested in the preservation of natural resources
and farmland, they are unsure of ways to implement this protection. Also, they know little about
planning policies and procedures within the county. Education should be presented on a regional
basis, but also on a smaller scale to interested townships and municipalities. Both the protection of
the agricultural industry and natural resource preservation depend on a myriad of influences.
Education is vital in producing more creative solutions for these complicated problems.

IMPLEMENTATION SCHEDULE
POLICY & PUBLIC SECTOR INITIATIVES:
Task:
To Be Implemented By:
Reevaluate the boundaries of the Urban Growth Areas (UGA),
FCRPC /
created in 1998, taking into consideration the new natural
Municipalities
resource and agricultural models.

Time:
In Progress;
Proposed
Changes for
Delta and
Fayette, 2011
Completed

To provide for the dissemination of information created by this
project, create a web page containing the Community Survey
Report 2002, the Natural Resources Amendment, maps used in
this study, and the maps of the 3 suitability models created.

FCRPC

Create a cultural resource inventory or map (green map)
highlighting cultural resources within the county to use for
education and analysis.

FCRPC

In Progress;
Review every
five years

Use the three suitability models in future planning efforts within
Fulton County, at both the county and township level.

FCRPC /
Townships

In Progress;
Continuous

Permit only land uses and densities conducive to meeting
applicable state and federal water quality regulations in order to
protect water quality.
Creation of a Farmland Preservation Task Force to review all the
data and develop a Fulton County Farmland Preservation Plan.

FCRPC / Health
Dept / Sanitary
Engineer
Commissioners /
FCRPC/SWCD

In Progress;
Continuous
In Progress
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Use the Agricultural Suitability Model to create Farmland Priority
Zones (FPZ) to direct preservation efforts toward saving the
highest ranked farmland.

FCRP/SWCD/
Preservation Task
Force

Examine ways to promote agriculture and ag-businesses,
increase profitability, and elevate the overall level of importance
of farming in the county from an economic, political, and social
perspective.

OSU Extension /
FCRPC / SWCD /
Economic
Development

Review subdivision regulations with regard to natural resource
preservation. Compare to Model Development Principles. Identify
problem areas.

FCRPC

Consider the adoption of conservation subdivision regulations,
overlay zoning techniques, open space zoning regulations,
planned unit development ordinances, and cluster development
practices to protect unique natural features and open space.

FCRPC

Last Updated
in 2008;
Review every
5 years
In Progress

Evaluate rezoning and development applications in relation to
suitability models and land use plans.

FCRPC

In Progress

Adopt site design and landscape standards for commercial,
industrial, and multi-family residential development.

FCRPC

In Progress

Create a Parks & Recreation Department to oversee preservation
of open space and important natural resources.

Commissioners /
FCRPC/SWCD

In Progress

Coordinate open space preservation through the implementation
of a Green Infrastructure Plan for the County.

FCRPC /
Commissioners

In Progress

Consider managing stormwater using natural systems that foster
local infiltration of stormwater to replenish groundwater.

Engineer’s Office

In Progress

Monitor and model groundwater resources to better comprehend
the dynamics of groundwater movement in areas where ground
water is a primary source of drinking water.

Sanitary
Engineer’s Office /
Health Dept /
FCRPC

Consider the adoption of Low Impact Development (LID)
standards.

Engineer’s Office

Michindoh
Aquifer SSA
Proposal by
Bryan, Ohio in
2009; shallow
well study
In Progress

EDUCATIONAL INITIATIVES:
Task:
Create a workshop focusing on mega-farms and the issues
surrounding this land use.

To Be Implemented By:
FCRPC / OSU
Extension / SWCD

Encourage farmers to examine the benefits of estate tax planning
and bring in experts on this issue.
Create brochures providing concise information on the economic
and ecological impacts and benefits of agriculture in the county.
Encourage the implementation of “green technologies” by
providing workshops promoting these practices or disseminating
brochures about them.
Publish Environmental Diversity Map and Green Map on the
County Planning website.

In Progress;
York Twp.
Has most
easements
In Progress;
Created an
Ag-business
Map

Time:
In Progress

OSU Extension /
Farm Bureau /
Auditor’s Office
OSU Extension /
SWCD / FCRPC

In Progress

SWCD / OSU
Extension /
FCRPC
FCRPC

In Progress;
Reviewed
during Update
Completed;
Review
Annually

In Progress
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Wetlands Education – bring in experts to discuss this issue (from
survey results it seems that wetlands education is a high priority).

FCRPC / OSU
Extension / SWCD

After plan
adoption

Hold workshop(s) explaining the process of sand mining and
mineral extraction and related issues.

FCRPC /
Engineer’s Office

Reviewed
during Update

Hold workshop(s) for citizens, real estate agents and developers
on innovative development practices.

FCRPC

After plan
adoption

Hold meetings to educate residents about septic tank systems,
water resources and good neighbor practices.

FCRPC / Health
Dept / SWCD

In Progress

Create brochure for future residents explaining the benefits and
drawbacks of rural living.

SWCD / FCRPC /
OSU Extension

After plan
adoption

PRIVATE SECTOR INITIATIVES:
Task:
To Be Implemented By:
Implement a “farm link” type program to connect farmers who are
Interested citizens
retiring with other farmers interested in start-up operations.
/ OSU Extension /
SWCD / FCRPC
Local area farmers may examine ways to promote agriculture
Interested citizens
themselves by contacting the farm bureau.

Time:
Anytime

Anytime

Promote land trusts, Agricultural Security Areas, & Easements
Attend public meetings, both locally and regionally, that are
discussing land use planning, zoning, parks creation, etc. to
become more familiar with local land use issues.
Residents in the Oak Openings Region can contact The Nature
Conservancy at 419-867-1521 to learn more about the Oak
Openings Land Registry Program. This is a voluntary, citizenbased conservation program dedicated to the protection of one of
“America’s Last Great Places”.

Interested citizens
Interested citizens

Anytime
Anytime

Interested citizens

Anytime

Residents in the Oak Openings Region can plant natives plants
and help restore habitat in one of the Midwest’s rarest
ecosystems. For more details see:
http://www.dnr.state.oh.us/publications/prairiegarden/default.htm

Interested citizens

Anytime

One of the best ways to have an impact is to be part of a citizen’s
support group such as the Oak Openings Region Preservation
Alliance (OORPA). These groups are very effective at raising
community awareness and generating support through education,
special events, fundraising, and impacting zoning and land use
decisions.

Interested citizens

Anytime

Studies have shown that the most effective and efficient way to
address environmental or ‘quality of life’ issues is to tackle
problems close to home. Look for opportunities to improve the
natural resource base within your community.

Interested citizens

Anytime

Become a Stream Quality Monitor (SQM) volunteer for Ohio’s
Division of Natural Areas and Preserves. For more info see:
http://www.dnr.state.oh.us/dnap/monitor/default.htm#stations

Interested citizens

Anytime
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