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DISCLAIMER

The information contained herein has not been reviewed for technical accuracy and conformity 
with current ODNR Division of Geological Survey standards for published or open-fi le materials. 
The ODNR Division of Geological Survey does not guarantee this information to be free from errors, 
omissions, or inaccuracies and disclaims any responsibility or liability for interpretations or decisions 
based thereon.

Cover image: At about 6 ft deep, this sink has formed since the winter wheat was planted eight months prior. Brown top soil is visible above the 
orange till and plant material has been washed in by rain and fi lls the sink throat. Photo faces north and a truck can be seen on Interstate 80 
on the horizon. Eighty-fi ve feet SW of this sink is an intermittent disappearing stream that aligns with the trend of the much larger depression 
containing these features. The overall depression is 10 ft deep (with the pictured sink another 6 ft deeper) about 1.25 mi long, 1000 ft wide, and 
bisected by the Interstate.

Recommended citation: Aden, D.J., 2013, Karst of the Bellevue Quadrangle and portions of the Clyde and Castalia Quadrangles, Ohio: Columbus, 
Ohio Department of Natural Resources, Division of Geological Survey Open-File Report 2013-1, 4 p., 59 maps.
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Introduction

Karst terrain forms by dissolution of carbonate 
rocks, such as limestone or dolomite, or evaporites, 
such as gypsum or salt, and is characterized by 
features including sinkholes, disappearing streams, 
caves, and springs. Sinkholes (or sinks) are enclosed 
depressions that do not usually hold water; they often 
have a “throat” or opening at the bottom where they 
drain to the subsurface. When a stream fl ows into 
a sinkhole, it is known as a disappearing stream or 
losing stream. Water fl owing into the ground can cause 
solution enlargement of natural fractures in the rock 
and eventually can grow into caves. In Ohio, a cave is 
defi ned as “…a naturally occurring void, cavity, recess, 
or system of interconnecting passages beneath the 
surface of the earth or within a cliff or ledge…” (State 
of Ohio, 1989).

The many passageways formed in karst terrain 
allow for high connectivity between the land surface 
and the water table. These passageways permit 
water to bypass soil and rock layers that fi lter out 
contaminants. Consequently, when compounds such 
as fertilizers, pesticides, and waste enter sinkholes, 
they are rapidly transported to the water table and 
quickly pollute water wells, streams, and rivers. 
When water exits these solutional features, a spring 
is formed. Such springs enable release of these 
contaminants at the surface.

The different types of karst features may pose 
infrastructure complications; roads, utilities, houses, 
and other facilities built in karst areas are at risk of 
subsidence, collapse, or other damage. In order to 
provide a reference for future planning on both the 
local and regional scale, the Ohio Geological Survey 
has produced this map book identifying the known and 
suspected karst areas in the vicinity of Bellevue, Ohio.

Karst of the Bellevue Quadrangle and portions of the 
Clyde and Castalia Quadrangles, Ohio

by

Douglas J. Aden, with GIS and cartography by Dean R. Martin

Previous Work

Karst areas have been studied in Ohio for many 
years. In the 1980s and 1990s, karst was researched 
for the proposed Superconducting Super Collider and 
was mapped statewide to determine areas suitable 
for storage of low-level nuclear byproducts. Ohio’s 
preliminary map of karst features (Pavey and others, 
1999) was completed in 1997 and released in 1999; it 
since has been updated with new data in 2003, 2005, 
and 2007 and will be updated again in the near future.

In the spring of 2008, severe karst-related fl ooding 
occurred in Bellevue and initiated increased concern 
regarding Ohio’s geohazards (Raab and others, 2009; 
Pavey and others, 2012). From 2011 to 2012, karst was 
mapped in the Delaware County region (Aden and 
others, 2011) and in the Springfi eld and Donnelsville 
7.5-minute quadrangles (Aden 2012). Finally, from fall 
2012 to spring 2013 karst was mapped in the Bellevue 
7.5-minute quadrangle and parts of the Clyde and 
Castalia quadrangles.

Methodology

A digital elevation map (DEM), generated from 
LiDAR (Light Detection and Ranging) data, was used to 
create a map layer that identifi ed low, enclosed areas. 
To locate potential sinkholes, these low spots were 
cross referenced with known karst points, bedrock 
geology, aerial photography of multiple sources and 
ages, soil maps, glacial drift thickness maps, and 
water well logs. Suspect locations were then visited in 
the fi eld, evaluated, and photographed. Through this 
process many of the LiDAR returns were found not to 
be sinkholes; features such as building foundations, 
broken fi eld tiles, steep-walled streams, road culverts, 
and glacial features often produced enclosed areas 
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similar in shape to sinkholes. Many of these misleading 
features were eliminated remotely using both 6-inches-
per-pixel aerial photography and experience from past 
fi eld verifi cation. However, many points remained that 
could not be distinguished remotely and these were 
visited in the fi eld.

Results

The resulting karst feature data set was overlain 
on four different geologic data sets—the Land Surface, 
the Bedrock Geology, the Bedrock Topography, and 
the Drift Thickness maps—to show how the features 
are related to the local geology. The fi rst of these is 
the Land Surface map (p. 5), which shows the 107 
two-km2 tiles and the 7.5-minute quadrangles that 
form the project area overlain on the DEM of the land 
surface. The Bellevue quad was the core project area. 
However, some adjacent points were mapped as time 
allowed, particularly in Clyde and Castalia; these areas 
will be completed as part of next year’s project. The 
land surface map shows that in Bellevue sinks are 
concentrated to the south and east while springs are 
found down gradient north and west.

On the Land Surface map, tiles outlined in red 
contain the karst features identifi ed through this 
project. No karst was identifi ed in black-outline tiles. In 
total there are 997 karst features, including 29 springs, 
in 107 tiles. On the top left of each aerial imagery 
page (p. 9–68) is a Tile Number that references the 
corresponding numbered tile on the four overlay maps.

There are four types of karst features identifi ed on 
each map:
 Red circles indicate fi eld-verifi ed features, i.e., 

those that have been visited in the fi eld and 
confi rmed as karst.

 Orange circles indicate sites that were visited but 
could not be verifi ed at the time, for example 
a suspicious depression that is fl ooded or that 
lacks an active sink throat and cannot be clearly 
classifi ed.

 Yellow circles represent areas with suspect 
characteristics, such as a distinct LiDAR 
depression, but where access to the property could 
not be gained or where there was not enough time 
to check the point.

 Blue squares represent springs, including “blue 
holes,” where water was found fl owing from the 
subsurface, primarily to the north.

The next overlay map is the Bedrock Geology 
map (p. 6). This map shows that the karst features 
are forming primarily by dissolution of the Columbus 
Limestone; however, it is thought that the Salina 
undifferentiated below is also affecting the sinks. The 
Salina contains beds of the mineral anhydrite, which 
alters to gypsum by hydration. This change causes 
swelling of about 40 percent (Boggs, 2006), which 
could help to fracture surrounding rocks; but more 
importantly, gypsum is easily dissolved by additional 
ground water, removing roof support and leading to 
collapse. In the Bellevue region there are two main 
ways that karst is expressed: one where catastrophic 
collapse forms a steep-walled, cone-shaped depression 
with active sinking and a second that is much more 
broad and shallow and may or may not have an active 
sink throat where water is draining into it.

Eight hundred and twenty three of the 997 karst 
features are within the Columbus Limestone (Dc on 
the Bedrock Geology map) with the majority of the 
remaining features in the Bass Islands Dolomite or 
Salina undifferentiated (within the Sbi or Ssu). These 
formations and the others on the Bedrock Geology map 
are buried in many places by surfi cial glacial materials. 
The elevation of the bedrock below the surfi cial 
materials is called Bedrock Topography and is shown 
on page 7. The elevations of the bedrock surface were 
subtracted from the DEM (p. 5) to create the Drift 
Thickness map (p. 8). Knowing the drift thickness is 
useful because where the drift is shallow—about 25 
ft or less—sinkholes are commonly expressed. Other 
sinkholes may exist but were either buried beneath 
the glacial drift or prevented from forming by thick 
drift. The Drift Thickness map clearly shows that in 
the Bellevue area the sinkholes are concentrated along 
areas of thin glacial drift.

Conclusions

Of the 997 mapped karst features, 415 have photos 
and 838 appear on LiDAR. Of the 29 springs, nine 
have a LiDAR response while 20 do not. Springs do 
not typically show up as depressions unless a catch 
basin was built and subsequently failed or a build-up 
of material deposits from carbonate-rich spring waters 
forms a mound. The large number of sinks and springs 
found without LiDAR attests to the need for spending 
time in the fi eld near known karst areas, looking for 
new features and talking to the public; many of the 
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springs in the Bellevue area were reported by a local 
resident, Jim Norrocky. Farmers and other land holders 
are still one of the best sources of local information, 
particularly for historical features, such as drained 
ponds, old mill races, and even sinkholes that have 
been periodically fi lled in.

In addition to this map book, a DVD containing 
the GIS data, metadata, LiDAR depressions, and 
photographs of many of the features is available. The 
GIS data contains details such as the location of each 
point and a brief description of what was found there. 
The metadata provides information on the sources 
and quality of the data used in this project. The LiDAR 
depressions layer records the depth and area for 
many of the sinkholes. In addition, the collection of 
photographs captured for many of these features can 
be used to monitor the growth of preexisting sinkholes 
and development of new karst features, as well as 
assisting in identifi cation. Identifi cation is important 
because karst regions are highly susceptible to 
pollution and structures built near them may subside. 
Furthermore, in the Bellevue region, low-lying karst 
features may be subject to fl ooding during periods of 
unusually high precipitation when the water table rises 
above the land surface. The maps in this report will 
allow areas of land development near karst features to 
be better planned and maintained.
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limestone, there are 15 active sinkholes within 250 ft of this feature. Three houses and a barn sit within 500 ft of this sinkhole. View is east-
northeast and Seneca Caverns is about one mile north.

Recommended citation: Aden, D.J., 2014, Karst of the Fireside Quadrangle and portions of the Flat Rock and Clyde Quadrangles, Ohio: Columbus, 
Ohio Department of Natural Resources, Division of Geological Survey Open-File Report 2014-1, 4 p., 42 maps.



1

Karst of the Fireside Quadrangle and Portions of
the Flat Rock and Clyde Quadrangles, Ohio

by

Douglas J. Aden, with GIS and cartography by Dean R. Martin

Introduction

Karst terrain forms by dissolution of carbonate 
rocks, such as limestone or dolomite, or evaporites, 
such as gypsum or salt, and is characterized by features 
including sinkholes, disappearing streams, caves, and 
springs. Sinkholes (or sinks) are enclosed depressions 
that do not usually hold water; they often have a 
“throat” or opening at the bottom where they drain to 
the subsurface. When a stream fl ows into a sinkhole, it is 
known as a disappearing stream or losing stream. Water 
fl owing into the ground can cause solution enlargement 
of natural fractures in the rock and eventually can 
grow into caves. In Ohio, a cave is defi ned as “…a 
naturally occurring void, cavity, recess, or system of 
interconnecting passages beneath the surface of the 
earth or within a cliff or ledge…”(State of Ohio, 1989).

The many passageways formed in karst terrain 
allow for high connectivity between the land surface 
and the water table. These passageways permit water to 
bypass soil and rock layers that fi lter out contaminants. 
Consequently, when compounds such as fertilizers, 
pesticides, and waste enter sinkholes, they are rapidly 
transported to the water table and quickly pollute water 
wells, streams, and rivers. When water exits these 
solutional features, a spring is formed. Such springs 
enable release of these contaminants at the surface.

The different types of karst features may pose 
infrastructure complications; roads, utilities, houses, 
and other facilities built in karst areas are at risk of 
subsidence, collapse, or other damage. In order to provide 
a reference for future planning on both the local and 
regional scale, the Ohio Geological Survey has produced 
this map book identifying the known and suspected karst 
areas in the vicinity of Bellevue, Ohio, including portions 
of Erie, Huron, Sandusky, and Seneca Counties.

Previous Work

Karst areas have been studied in Ohio for many 
years. In the 1980s and 1990s, karst was researched 

for the proposed Superconducting Super Collider and 
was mapped statewide to determine areas suitable 
for storage of low-level nuclear byproducts. Ohio’s 
preliminary map of karst features (Pavey and others, 
1999) was completed in 1997 and released in 1999; it 
since has been updated with new data in 2003, 2005, 
and 2007 and will be updated again in the near future.

In the spring of 2008, severe karst-related 
fl ooding occurred in Bellevue and initiated increased 
concern regarding Ohio’s geohazards (Raab and 
others, 2009; Pavey and others, 2012). From 2011 
to 2012, karst was mapped in the Delaware County 
region (Aden and others, 2011) and in the Springfi eld 
and Donnelsville 7.5-minute quadrangles (Aden, 
2012). Next, from fall 2012 to spring 2013 karst was 
mapped in the Bellevue 7.5-minute quadrangle and 
parts of the Clyde and Castalia quadrangles (Aden, 
2013). Finally, mapping was completed near Bellevue, 
Ohio, from fall 2013 to spring 2014 in the Fireside and 
Flat Rock 7.5-minute quadrangles and the remaining 
portion of the Clyde quadrangle. 

Methodology

A digital elevation map (DEM), generated from 
LiDAR (Light Detection and Ranging) data, was used to 
create a map layer that identifi ed low, enclosed areas. 
To locate potential sinkholes, these low spots were 
cross referenced with known karst points, bedrock 
geology, aerial photography of multiple sources and 
ages, soil maps, glacial drift thickness maps, and 
water well logs. Suspect locations were then visited in 
the fi eld, evaluated, and photographed. Through this 
process some of the LiDAR returns were found not to 
be sinkholes; features such as building foundations, 
broken fi eld tiles, steep-walled streams, road culverts, 
and glacial features often produced enclosed areas 
similar in shape to sinkholes. Many of these misleading 
features were eliminated remotely using both 6-inches-
per-pixel aerial photography and experience from past 
fi eld verifi cation. However, many points remained that 
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could not be distinguished remotely and these were 
visited in the fi eld.

Results

The resulting karst feature data set was overlain 
on four different geologic data sets—the Land Surface, 
the Bedrock Geology, the Bedrock Topography, and the 
Drift Thickness maps—to show how the features are 
related to the local geology. The fi rst of these is the 
Land Surface map (p. 5), which shows the 87 two-km2 
tiles and the 7.5-minute quadrangles that form the 
project area overlain on the DEM of the land surface. 
The Fireside quadrangle was the core project area. 
However, some adjacent points were mapped to edge 
match last year’s project, particularly in Flat Rock and 
Clyde quadrangles. The Land Surface map shows that 
south of Bellevue, sinks are concentrated near the 
Fireside and Flat Rock quadrangle boundary and trend 
south–west to north–east.

On the Land Surface map, tiles outlined in red 
contain the karst features identifi ed through this 
project. No karst was identifi ed in black-outline tiles. 
In total, there are 975 karst features, including 1 spring, 
in 87 tiles. On the top left of each aerial imagery 
page (p. 9–50) is a Tile Number that references the 
corresponding numbered tile on the four overlay maps.

There are four types of karst features identifi ed on 
each map:

 Red circles indicate fi eld-verifi ed features, i.e., 
those that have been visited in the fi eld and 
confi rmed as karst.

 Orange circles indicate sites that were visited but 
could not be verifi ed at the time, for example a 
suspicious depression that is fl ooded or that lacks an 
active sink throat and cannot be clearly classifi ed.

 Yellow circles represent areas with suspect 
characteristics, such as a subtle LiDAR depression, 
a location where access to the property could not 
be gained, or where there was not enough time to 
fi eld check the point.

 Blue squares represent springs, where water was 
found fl owing from the subsurface.

The next overlay map is the Bedrock Geology 
map (p. 6). This map shows that the karst features 
are forming primarily by dissolution of the Columbus 
Limestone; however, it is thought that the Salina 
undifferentiated below is also affecting the sinks. The 

Salina contains beds of the mineral anhydrite, which 
alters to gypsum by hydration. This change causes 
swelling of about 40 percent (Boggs, 2006), which 
could help to fracture surrounding rocks; but more 
importantly, gypsum is easily dissolved by additional 
ground water, removing roof support and leading to 
collapse. In the Bellevue region, there are two main 
ways that karst is expressed: one where catastrophic 
collapse forms a steep-walled, cone-shaped depression 
with active sinking and a second that is much more 
broad and shallow and may or may not have an active 
sink throat where water is draining into it. It should be 
noted that there are karst points on ‘shale’ according 
to this map; this means one of two things. Either the 
shale is very thin and the sinks are forming through it 
or the bedrock map needs to be refi ned.

Six hundred and eighty seven (687) of the 975 
karst features are within the Columbus Limestone 
(Dc on the Bedrock Geology map) and 111 are 
within the Delaware Limestone (Dd). Regarding the 
shale there are 152 points within the Olentangy and 
Plumbrook shales (Dol and Dolpb). The majority of 
the remaining features in the Bass Islands Dolomite or 
Salina undifferentiated (within the Sbi or Ssu). These 
formations and the others on the Bedrock Geology map 
are buried in many places by surfi cial glacial materials. 
The elevation of the bedrock below the surfi cial 
materials is called Bedrock Topography and is shown 
on page 7. The elevations of the bedrock surface were 
subtracted from the DEM (p. 5) to create the Drift 
Thickness map (p. 8). Knowing the drift thickness is 
useful because where the drift is shallow—about 25 
ft or less—sinkholes are commonly expressed. Other 
sinkholes may exist but were either buried beneath 
the glacial drift or prevented from forming by thick 
drift. The Drift Thickness map clearly shows that in 
the Bellevue area the sinkholes are concentrated along 
areas of thin glacial drift.

Following the four overlay maps are the detailed 
two-km2 map tiles (p. 9–50) that contain specifi c 
karst feature locations. Also included on these maps 
are karst depressions represented by yellow to red 
topographic lines. Each concentric ring represents a 
one foot drop in elevation toward the low point of an 
internally drained area.

Conclusions

Of the 975 mapped karst features, 468 have photos 
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(from multiple angles for interesting features) and 834 
appear on LiDAR. Very few springs were located in this 
area—reemergence is almost exclusively to the north 
in the direction of subterranean drainage. Furthermore, 
springs do not typically show up as depressions unless 
a catch basin was built and subsequently failed or a 
build-up of material deposits from carbonate-rich spring 
waters forms a mound. The large number of sinks 
found without LiDAR attests to the need for spending 
time in the fi eld near known karst areas, looking for 
new features and talking to the public. Farmers and 
other land holders are still some of the best sources of 
local information, particularly for historical features, 
such as drained ponds, old mill races, and even 
sinkholes that have been periodically fi lled in.

In addition to this map book, a DVD containing 
the GIS data, metadata, LiDAR depressions, and 
photographs of many of the features is available. The 
GIS data contains details such as the location of each 
point and a brief description of what was found there. 
The metadata provides information on the sources 
and quality of the data used in this project. The LiDAR 
depressions layer records the depths and areas for 
many of the sinkholes. In addition, the collection of 
photographs captured for many of these features can 
be used to monitor the growth of preexisting sinkholes 
and development of new karst features, as well as 
assisting in identifi cation. Identifi cation is important 
because karst regions are highly susceptible to 
pollution and structures built near them may subside. 
Furthermore, in the Bellevue region, low-lying karst 
features may be subject to fl ooding during periods of 
unusually high precipitation when the water table rises 
above the land surface. The maps in this report will 
allow areas of land development near karst features to 
be better planned and maintained.
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Further Reading

For more information on karst in Ohio, visit 
the Ohio Geological Survey website, OhioGeology.
com. The following resources also provide additional 
information on karst and its effects in Ohio and beyond.

Ohio Department of Natural Resources

Ground Water Induced Flooding in the Bellevue Ohio Area 
Spring and Summer 2008, ODNR Division of Water 
Technical Report of Investigation 2009-1, 19 p.

Karst Flooding in Bellevue, Ohio, and Vicinity—2008, 
ODNR Division of Geological Survey Map EG-5, 
2012, scale 1:24,000.

Known and Probable Karst in Ohio, ODNR Division of 
Geological Survey Map EG-1, generalized page-size 
version with text, 2 p., scale 1:2,000,000.

American Geological Institute

Living with Karst—A Fragile Foundation, AGI 
Environmental Awareness Series, no. 4, accessible 
at <http://www.agiweb.org/environment/
publications/karst.pdf>.

U.S. Geological Survey

USGS Groundwater Information, Karst and the USGS, 
accessible at <http://water.usgs.gov/ogw/
karst/>.
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EXECUTIVE SUMMARY 
 
This socioeconomic report is prepared in support of the proposed Emerson Creek Wind (“the Facility”). The Project 
Area is defined as an area encompassing all Facility-related development and associated setbacks. It consists of 
approximately 41,000 acres of private land in Groton and Oxford Townships (Erie County); Lyme, Ridgefield, Sherman, 
Norwich, and Richmond Townships (Huron County); and Reed and Venice Townships (Seneca County) (Figure 1).  
The proposed Facility is located entirely within Erie and Huron Counties. The Facility presented herein consists of up 
to 66 wind turbine generators, each with a nameplate capacity rating of 4.2 to 4.5 megawatts (MW), depending on the 
final turbine model selected.  In addition to the turbines, the Facility will include access roads, buried 34.5 kV electrical 
collection cable, a collection substation, a temporary laydown yard for construction staging, an O&M building, up to 
three permanent meteorological towers, and all other associated equipment. The energy generated at the Facility will 
deliver power to a single point of interconnection (POI) on the existing Beaver – Davis Besse 345 kilovolt (kV) 
transmission line.  The Facility will have an installed capacity of up to 297.66 megawatts (MW) and will deliver 
approximately 849,000 - 953,000 megawatt-hours (MWh) of electrical power annually to the regional power 
grid.  Construction is scheduled for 2020.   
 
The focus of this report is to assess the potential socioeconomic impacts of this Facility on local municipalities within a 
5-mile radius from the Facility (“the Study Area”; see Figure 1), as well as across the State of Ohio.   This involves a 
review of the past and current demographic and economic characteristics and trends in the Study Area, which includes 
30 municipalities and (where applicable) those of the greater region.  The regional economy surrounding the Study 
Area is shaped in large part by the agricultural industries of Crawford, Erie, Huron, Sandusky, and Seneca Counties 
as well as the metropolitan areas in northern Ohio and further afield.  Potential impacts including those to employment, 
earnings, and overall economic output resulting from Facility construction and operation are assessed considering 
socioeconomic conditions within the State of Ohio and the Study Area. 
 
In short, the Emerson Creek Wind is expected to produce a positive economic impact throughout the state and on the 
communities within the Study Area.  Through lease payments to private landowners, short- and long-term job creation, 
and tax payments to each participating taxing jurisdiction, the Facility will supply a revenue stream to each of these 
jurisdictions without requiring significant services or expenditures on their behalf. 
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Part I: Introduction 
 
This socioeconomic report is prepared in support of the proposed Emerson Creek Wind (“the Facility”). The Project 
Area is defined as an area encompassing all Facility-related development and associated setbacks. It consists of 
approximately 41,000 acres of private land in Groton and Oxford Townships (Erie County); Lyme, Ridgefield, Sherman, 
Norwich, and Richmond Townships (Huron County); and Reed and Venice Townships (Seneca County) (Figure 1). 
The proposed Facility is located entirely within Erie and Huron Counties. The Facility presented herein consists of up 
to 66 wind turbine generators, each with a nameplate capacity rating of 4.2 to 4.5 megawatts (MW), depending on the 
final turbine model selected.  In addition to the turbines, the Facility will include access roads, buried 34.5 kV electrical 
collection cable, a collection substation, a temporary laydown yard for construction staging, an O&M building, up to 
three permanent meteorological towers, and all other associated equipment.  The energy generated at the Facility will 
deliver power to a single point of interconnection (POI) on the existing Beaver – Davis Besse 345 kilovolt (kV) 
transmission line.  The Facility will have an installed capacity of up to 297.66 megawatts (MW) and will deliver 
approximately 849,000 - 953,000 megawatt-hours (MWh) of electrical power annually to the regional power 
grid.  Construction is scheduled for 2020.   
 
This analysis examines estimated impacts to the state and local economy generated from the construction and 
operation of the Facility.  It includes a review of existing demographic and economic characteristics in the area, as well 
as several trends affecting both. When such comparison is informative, state and federal demographic and economic 
data are also included. Unless noted otherwise, the Study Area for this report includes the following 30 municipalities 
in Crawford, Erie, Huron, Sandusky, and Seneca Counties; all of which are found wholly or partially within a 5-mile 
radius of the Facility (the Study Area; see Figure 1): 
 

• City of Bellevue 

• City of Norwalk 

• City of Willard  

• Auburn Township 

• Cranberry Township 

• Chatfield Township 

• Greenfield Township 

• Groton Township 

• Huron Township 

• Lyme Township 

• Margaretta Township 

• Milan Township 

• New Haven Township 

• Norwalk Township 

• Norwich Township 

• Oxford Township 

• Perkins Township 

• Peru Township 

• Reed Township 

• Richmond Township 

• Ridgefield Township 

• Sherman Township 
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• Thompson Township 

• Townsend Township 

• Venice Township 

• York Township 

• Village of Attica 

• Village of Castalia 

• Village of Milan 

• Village of Monroeville 
 
Part II of this report provides an examination of population trends within the State of Ohio and the Study Area, from 
2010 through 2017, including projected population growth through 2030.  In addition, Part II provides data regarding 
the civilian labor force for 2016 by state and county (latest data available).  Part III reviews the types of potential impacts 
that could be experienced throughout the region, including those regarding housing demand, commercial and industrial 
employment, and transportation networks.  Part IV describes the methods of analysis of potential economic benefits 
provided within this report, including an overview of the Job and Economic Development Impact (JEDI) Wind Model. 
This model was created by MRG & Associates, under contract with the National Renewable Energy Laboratory and is 
an industry standard for economic impact investigation. This is followed by the JEDI results (Part V), which describes 
the jobs created by the construction and operation of the Facility, as well as a summary of payments to landowners as 
a result of land leases for turbines.  Part VI reviews potential impacts of the Facility from the perspective of local taxing 
jurisdictions.  The findings of this report are summarized in Part VII, which is followed by a bibliography of cited sources 
in Part VIII.    
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Part II: Socioeconomic Profile 
 
1. Population trends 
Census data reveals that these communities have experienced histories of small population growth and decline over 
the past two decades. The 2017 population for the State of Ohio and Crawford, Erie, Huron, Sandusky, and Seneca 
Counties is shown in Table 1 below. Ohio showed an increase in population between 2000 and 2017, however, the 
counties in the study area each experienced an overall decrease of equal or higher magnitude between the same 
duration. Huron County experienced the smallest annual rate of population decrease (-0.1%) while Crawford County 
experienced the greatest overall decrease in population, at an annual rate of 0.7%. Population within the cities, 
townships, and village also generally decreased from 2000 to 2017. Of the 30 municipalities within a 5-mile radius of 
the proposed turbines, Auburn Township has experienced the greatest decline in population (-0.9%) from 2000-2017 
(Table 2). The Village of Attica and Oxford Township were two areas of notable growth however, each experiencing 
an annual rate of population increase at 0.5% over the same time span.   
 
Table 1: County Population Trends and Densities 

County 2000 
Population 

2010 
Population 

2017 
Population 

% Annual 
Change 

2000-2017 
Est. 2030 

Pop. 
% Change 
2017-2030 

2017 Population 
Density (people 
per square mile) 

Crawford 
County 46,966 43,784 41,746 -0.7% 38,334  -8.2% 105.7 

Erie 
County 79,551 77,079 74,817 -0.4% 71,483  -4.5% 297.5 

Huron 
County 59,487 59.626 58,494 -0.1% 57,752  -1.3% 119.4 

Sandusky 
County 61,792 60,944 59,195 -0.2% 57,320  -3.2% 251.5 

Seneca 
County 58,683 56,745 55,243 -0.3% 52,817  -4.4% 101.1 

State of 
Ohio 11.353.140 11,536,504 11,658,609 0.2% 11,900,779  2.1% 282.3 

Source: U.S. Census Bureau, 2000 and 2010 Decennial Census, Census Reporter, and 2017 American Community Survey 5-Year Estimates 
(2012-2017). Projections derived from each jurisdiction’s constant annual growth rates between 2000-2017. Population Densities from 
CensusReporter.org. Totals calculated by formula, may reflect rounding errors 
 
For the purposes of this report, the trends experienced by each community from 2000 to 2017 are expected to continue 
regardless of whether the proposed Facility is built.  Over the next decade, the total population within the Study Area 
is projected to decrease by -2.8% from 2017 to 2030; compared to the projected statewide increase of 2.1% during the 
same time span. Meanwhile, county population projections are expected to decline between the same time span. 
Crawford County is projected to experience the greatest decrease in population (-0.7%) from 2010-2017, while Huron 
County is projected to experience only a -0.1% decline in population during the same time span (see Table 1). 
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Table 2:  Municipal Population Trends and Densities 

Jurisdiction within 5-Miles 
Radius of Facility 

2000 
Pop. 

2010 
Pop. 

2017 
Pop. 

% Change 
2000-2017 

Est. 2030 
Pop. 

% Change 
2017-2030 

Population 
Density (people 

per square 
mile) 

City of Bellevue 8,193 8,202 7,966 -0.2% 7,799 -2.1% 1,335.3 
City of Norwalk 16,238 17,012 16,824 0.2% 17,294  2.8% 1,902.5 
City of Willard 6,806 6,382 6,047 -0.7% 5551 -8.2% 1,705.1 
Auburn Township 897 795 757 -0.9% 671  -11.3% 215.4 
Cranberry Township 1,674 1,579 1,503 -0.6% 1,390  -7.5% 52.5 
Chatfield Township 776 724 687 -0.7% 629 -8.4% 21.5 
Greenfield Township 1,442  1,374  1,438  0.0% 1,435  -0.2% 49.9 
Groton Township 1,384  1,427  1,344  -0.2% 1,315  -2.2% 51.1 
Huron Township 10,530  10,697  10,517  0.0% 10,507  -0.1% 459.5 
Lyme Township 968  853  842  -0.8% 762  -9.5% 35.6 
Margaretta Township 6,289  5,981  5,843  -0.4% 5,534  -5.3% 180.5 
Milan Township 3,686  3,606  3,538  -0.2% 3,431  -3.0% 139 
New Haven Township 2,860 2,670 2,556 -0.6% 2,356 -7.8% 110.5 
Norwalk Township 3,685  3,591  3,490  -0.3% 3,351  -4.0% 199.0 
Norwich Township 1,072  1,070  1,055  -0.1% 1,042  -1.2% 35.8 
Oxford Township 1,096  1,201  1,182  0.5% 1,255  6.2% 47.8 
Perkins Township 12,578  12,202  11,746  -0.4% 11,166  -4.9% 461.6 
Peru Township 1,043  1,105  1,067  0.1% 1,086  1.8% 50.7 
Reed Township 949  848  814  -0.8% 730  -10.3% 20.7 
Richmond Township 501 510 501 0.0% 501  0.0% 41.8 
Ridgefield Township 2,390  2,329  2,298  -0.2% 2,231  -2.9% 88 
Sherman Township 501  510  501  0.0% 501  0.0% 13.9 
Thompson Township 1,422  1,443  1,390  -0.1% 1,366  -1.7% 37.2 
Townsend Township 1,670 1,623 1,559 -0.4% 1,482 -5.0% 40.8 
Venice Township 1,871  1,716  1,688  -0.6% 1,566  -7.2% 43.6 
York Township 955 899 1,033 -0.2% 2,353  -2.8% 76.2 
Village of Attica 935 852 808 0.5% 1,099  6.4% 1,526.4 
Village of Castalia 1,670  1,623  1,559  -0.8% 728  -9.9% 816.8 
Village of Milan 1,445  1,367  1,317  -0.5% 1,231  -6.6% 925.9 
Village of Monroeville 1,433  1,400  1,382  -0.2% 1,345  -2.7% 93 
Total1 97,801  96,500  94,113  -0.2% 91,435  -2.8% N/A 

Source: U.S. Census Bureau, 2000 and 2010 Decennial Census and American Community Survey 2017 Population Estimates; Projections 
derived from each jurisdiction’s constant annual growth rates between 2000-2017; Population Densities from CensusReporter.org. Totals 
calculated by formula, may reflect rounding errors 
                                                           
1 Totals calculated by formula; may reflect rounding errors 
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Although construction employment related to the construction of the Facility will be substantial, this employment is 
relatively short term and is not expected to result in the permanent relocation of construction workers to the area; 
therefore, the Facility is not anticipated to generate significant population growth within the Study Area.  The number 
of potential short- and long-term employment opportunities associated with the construction and operation of the Facility 
is discussed in further detail below.   
 
2. Employment statistics 
Table 3 illustrates the size of the local labor force and level of unemployment in counties located either wholly or 
partially within 5 miles of the proposed Facility, as well as across Ohio. Annual average unemployment has decreased 
both statewide and countywide from 2015-2017. Annual unemployment for Sandusky and Seneca Counties has been 
relatively consistent with that of the state over the last two years; while, the annual unemployment rate for Crawford, 
Erie, and Huron Counties has been relatively higher compared to that of Ohio statewide levels.  Table 4a through Table 
4f illustrates employment in the State of Ohio and Crawford, Erie, Huron, Sandusky, and Seneca Counties broken 
down by industrial sector for 2016 (most current available data).  
 
Table 3: Local Labor Force and Unemployment  

Place Labor Force Employed Unemployed 
2015 Annual 

Unemployment 
Rate 

2016 Annual 
Unemployment 

Rate 

2017 Annual 
Unemployment 

Rate 
Crawford 
County 19,020 17,927 1,093 5.8% 6.0% 5.7% 

Erie County 37,920 35,571 2,349 5.5% 5.5% 6.2% 
Huron 
County 28,075 26,259 1,816 6.6% 6.5% 6.5% 

Sandusky 
County 31,354 29,866 1,488 4.8% 4.7% 4.7% 

Seneca 
County 27,323 26,020 1,303 4.8% 4.8% 4.8% 

State of Ohio 5,780,912 5,528,810 252,102 4.9% 4.9% 4.4% 
Note: Not Seasonally Adjusted; Source: U.S. Bureau of Labor Statistics, 2017 
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Table 4a: Employment and Payroll by NAICS Sector in the State of Ohio 

NAICS code description 
Paid employees for pay 
period including March 

12, 2016 
First-quarter payroll 

($1,000) 
Annual payroll 

($1,000) 
Total 

establishments 

Total for all sectors 4,790,178 53,695,191 218,466,744 252,201 
Agriculture, forestry, fishing 
and hunting 1,207 8,515 40,091 279 

Mining, quarrying, and oil and 
gas extraction 10,575 160,513 670,009 721 

Utilities 23,839 795,921 2,289,648 647 

Construction 188,864 2,359,686 11,116,285 19,727 

Manufacturing 662,428 9,074,716 36,621,708 14,000 

Wholesale trade 232,886 3,510,084 14,256,812 13,856 

Retail trade 573,837 3,517,657 14,781,616 36,020 
Transportation and 
warehousing 176,312 1,978,269 8,372,644 7,497 

Information 84,760 1,519,804 6,104,025 4,035 

Finance and insurance 255,131 5,582,064 19,152,621 17,335 
Real estate and rental and 
leasing 66,391 857,733 3,253,606 10,361 

Professional, scientific, and 
technical services 250,766 4,062,533 17,052,928 23,929 

Management of companies and 
enterprises 150,837 4,172,043 14,989,563 2,265 

Administrative and support and 
waste management and 
remediation services 

397,162 2,977,683 13,170,501 13,576 

Educational services 121,226 847,072 3,485,175 3,054 
Health care and social 
assistance 840,716 8,778,022 37,675,991 29,225 

Arts, entertainment, and 
recreation 68,762 482,221 2,506,674 3,817 

Accommodation and food 
services 481,956 1,685,389 7,358,502 24,115 

Other services (except public 
administration) 202,431 1,323,427 5,559,716 27,395 

Industries not classified 443 1,839 8,629 347 
Source: U.S. Census Bureau, 2016 
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Table 4b: Employment and Payroll by NAICS Sector in Crawford County 

NAICS code description 
Paid employees for 

pay period including 
March 12, 2016 

First-quarter payroll 
($1,000) 

Annual payroll 
($1,000) 

Total 
establishments 

Total for all sectors 12,389 103,281 426,639 802 
Agriculture, forestry, fishing and 
hunting - - - - 

Mining, quarrying, and oil and 
gas extraction a D D 1 

Utilities 1 D D 1 

Construction 307 2,609 13,968 62 

Manufacturing 3,550 36,355 147,293 72 

Wholesale trade 447 4,644 17,988 33 

Retail trade 1,387 7,828 32,994 123 
Transportation and 
warehousing 234 1,385 6,191 23 

Information 99 750 3,158 11 
Finance and insurance 599 9,803 33,666 67 
Real estate and rental and 
leasing 119 514 2,110 25 

Professional, scientific, and 
technical services 530 2,789 13,366 46 

Management of companies and 
enterprises 55 317 1,402 4 

Administrative and support and 
waste management and 
remediation services 

475 2,925 13,737 36 

Educational services - - - - 
Health care and social 
assistance 2,694 27,330 113,698 80 

Arts, entertainment, and 
recreation 135 269 1.540 15 

Accommodation and food 
services 1,100 2.702 12,655 78 

Other services (except public 
administration) 631 2,406 9,976 123 

Industries not classified a D D 2 
a: 0-19 employees 
b: 20-99 employees 
D: Withheld to avoid disclosing data for individual companies; data are included in higher level totals. 
Source: U.S. Census Bureau, 2016 
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Table 4c: Employment and Payroll by NAICS Sector in Erie County 

NAICS code description 
Paid employees for 

pay period including 
March 12, 2016 

First-quarter payroll 
($1,000) 

Annual payroll 
($1,000) 

Total 
establishments 

Total for all sectors 31,553 273,849 1,178,848 1,851 
Agriculture, forestry, fishing and 
hunting a D D 2 

Mining, quarrying, and oil and 
gas extraction 116 502 2,770 5 

Utilities b D D 4 

Construction 908 10,454 49,386 129 

Manufacturing 6,923 82,287 334,956 97 

Wholesale trade 1,219 14,221 62,000 64 

Retail trade 5,226 26,612 118,809 310 
Transportation and 
warehousing 575 6,007 27,929 44 

Information 294 3,905 18,102 22 

Finance and insurance 633 10,157 38,907 114 
Real estate and rental and 
leasing 294 2,294 10,850 64 

Professional, scientific, and 
technical services 679 9,210 36,988 109 

Management of companies and 
enterprises 211 2,848 11,166 14 

Administrative and support and 
waste management and 
remediation services 

614 5,026 22,589 80 

Educational services 353 2,111 9,194 26 
Health care and social 
assistance 4,841 48,597 210,889 221 

Arts, entertainment, and 
recreation 1,358 22,364 93,642 67 

Accommodation and food 
services 6,017 20,534 102,053 279 

Other services (except public 
administration) 1,056 5,090 22,675 200 

Industries not classified - - - - 
a: 0-19 employees 
b: 20-99 employees 
D: Withheld to avoid disclosing data for individual companies; data are included in higher level totals. 
Source: U.S. Census Bureau, 2016 
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Table 4d: Employment and Payroll by NAICS Sector in Huron County 

NAICS code description 
Paid employees for 

pay period including 
March 12, 2016 

First-quarter payroll 
($1,000) 

Annual payroll 
($1,000) 

Total 
establishments 

Total for all sectors 17,302 153,113 687,283 1,131 
Agriculture, forestry, fishing and 
hunting a D D 2 

Mining, quarrying, and oil and 
gas extraction - - - - 

Utilities b D D 3 

Construction 1,236 14,652 97,249 125 

Manufacturing 5,018 56,018 236,059 83 

Wholesale trade 609 6,668 31,352 42 

Retail trade 2,240 12,386 51,332 170 
Transportation and 
warehousing 891 8,885 40,534 35 

Information 154 1,726 7,781 19 

Finance and insurance 421 4,857 19,116 72 
Real estate and rental and 
leasing 137 968 4,305 45 

Professional, scientific, and 
technical services 411 3,347 14,730 77 

Management of companies and 
enterprises b D D 3 

Administrative and support and 
waste management and 
remediation services 

467 2,365 10,238 44 

Educational services 95 355 1,526 9 
Health care and social 
assistance 2,785 29,751 122,970 102 

Arts, entertainment, and 
recreation 117 756 3,593 14 

Accommodation and food 
services 1,620 4,133 18,633 122 

Other services (except public 
administration) 1,000 4,896 20,214 163 

Industries not classified a D D 1 
a: 0-19 employees 
b: 20-99 employees 
D: Withheld to avoid disclosing data for individual companies; data are included in higher level totals. 
Source: U.S. Census Bureau, 2016 
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Table 4e: Employment and Payroll by NAICS Sector in Sandusky County 

NAICS code description 
Paid employees for 

pay period including 
March 12, 2016 

First-quarter payroll 
($1,000) 

Annual payroll 
($1,000) 

Total 
establishments 

Total for all sectors 23,452 201,341 860,592 1,307 
Agriculture, forestry, fishing and 
hunting 3 32 744 4 

Mining, quarrying, and oil and 
gas extraction c D D 3 

Utilities 38 1,024 3,458 4 

Construction 984 10,353 50,642 139 

Manufacturing 9,673 100,470 429,883 108 

Wholesale trade 619 6,470 27,912 53 

Retail trade 2,575 15,414 62,469 199 
Transportation and 
warehousing 715 7,548 33,135 49 

Information 131 1,234 5,142 11 

Finance and insurance 460 5,579 21,732 76 
Real estate and rental and 
leasing 173 1,317 5,322 39 

Professional, scientific, and 
technical services 432 3,683 15,249 82 

Management of companies and 
enterprises 210 3,941 13,911 7 

Administrative and support and 
waste management and 
remediation services 

808 5,081 22,325 59 

Educational services 61 291 1,171 7 
Health care and social 
assistance 3,146 24,169 104,307 184 

Arts, entertainment, and 
recreation 251 921 4,374 22 

Accommodation and food 
services 2,008 5,703 24,867 118 

Other services (except public 
administration) 995 5,244 21,688 144 

Industries not classified - - - - 
a: 0-19 employees 
c: 100-249 employees 
D: Withheld to avoid disclosing data for individual companies; data are included in higher level totals. 
Source: U.S. Census Bureau, 2016 
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Table 4f: Employment and Payroll by NAICS Sector in Seneca County 

NAICS code description 
Paid employees for 

pay period including 
March 12, 2016 

First-quarter payroll 
($1,000) 

Annual payroll 
($1,000) 

Total 
establishments 

Total for all sectors 17,058 135,778 576,653 1,106 
Agriculture, forestry, fishing and 
hunting b D D 2 

Mining, quarrying, and oil and 
gas extraction 58 616 3,290 5 

Utilities 96 2,058 7,200 5 

Construction 801 8,218 43,254 113 

Manufacturing 4,192 49,560 202,517 73 

Wholesale trade 791 8,475 35,229 47 

Retail trade 2,200 13,806 57,076 163 
Transportation and 
warehousing 601 5,550 24,032 50 

Information 132 1,044 4,226 13 

Finance and insurance 401 5,667 21,574 68 
Real estate and rental and 
leasing 73 415 1,816 27 

Professional, scientific, and 
technical services 360 2,960 11,954 61 

Management of companies and 
enterprises 68 1,328 6,247 7 

Administrative and support and 
waste management and 
remediation services 

439 2,840 13,125 40 

Educational services 1,945 9,848 40,468 12 
Health care and social 
assistance 2,402 15,290 68,401 135 

Arts, entertainment, and 
recreation 201 406 2,122 16 

Accommodation and food 
services 1,443 3,820 17,335 108 

Other services (except public 
administration) 828 3,644 15,667 159 

Industries not classified a D D 2 
b: 20-99 employees 
D: Withheld to avoid disclosing data for individual companies; data are included in higher level totals. 
Source: U.S. Census Bureau, 2016 
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Part III: Regional Development Impacts 
 
The Study Area is primarily agricultural, and while it is predominantly rural, the City of Toledo (west of the Study Area) 
and the City of Cleveland (east of the Study Area) are significant metropolitan regions and in relative proximity to the 
Study Area (see Figure 1). The study area, which includes portions of Crawford, Erie, Huron, Sandusky, and Seneca 
Counties, is primarily agricultural in nature. The regional context for the development of this Facility is discussed in 
further detail below, concentrating on three primary components: housing, commercial and industrial development, and 
transportation. In addition, the compatibility of the proposed Facility with regional developmental goals and plans is 
reviewed.   
 
1. Housing 
As with all sectors of the economy, the housing market throughout the region and within the Study area has felt the 
impact of population loss. Owner-occupied vacancy rates in Erie, and Seneca Counties, 3.0% and 1.8% are slightly 
higher than the statewide average of 1.7%, while the owner-occupied vacancy rate for Sandusky County (1.6%) is 
slightly lower than the statewide average. Owner-occupied vacancy rates in Crawford and Huron Counties, 1.4% are 
both noticeably lower than the statewide average.  The rental vacancy rate in Sandusky County (9.3. %), Seneca 
County (8.9%),  Huron County (7.9%), and Erie County (7.1%) is substantially higher than the statewide average of 
5.8%, while the rental vacancy rate in Crawford County is only 4.0% lower than the statewide average. 
 
Crawford, Erie, Huron, Sandusky, and Seneca Counties feature a median monthly gross rent level of $637, $716, $650, 
$507 and $672, respectively, all of which is below the statewide average of $764/month. Each county has a lower than 
statewide percentage of households whose rent accounts for more than 35% of their household income.  In addition,   
Crawford, Erie, Huron, Sandusky, and Seneca Counties features a median housing values of $85,600, $132,400, 
$118,900, $111,300, and $98,600, respectively, all of which are below the statewide average of $135,100.  
 
It is estimated that 16,093 housing units within Crawford, Erie, Huron, Sandusky, and Seneca Counties are currently 
vacant.  Given these figures, in addition to the population projections discussed in Part II of this report, it is not expected 
that the development of the Facility will have a significant impact on the regional housing market.  While the Facility 
development may not represent a widespread boom for rental property owners, it is worth noting that the availability of 
vacant rental housing also indicates that the Facility should not have a destabilizing effect on current renters. 
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Table 5: Study Area Housing Characteristics 

Municipality/County/
State 

Total 
housing 

units 
Occupied 

units 
Vacant 
units 

Vacancy rate Median 
housing 
value of 
owner-

occupied 
units 

Median 
gross 
rent 

(monthly) 

% of 
household

s with 
gross rent 
> 35% of 

household 
income 

Home-
owner Rental 

Ohio Statewide 5,174,838 4,633,145 541,693 1.7% 5.8% $135,100 $764 38.1% 
Crawford County 20,084 17,833 2,251 1.4% 5.4% $85,600 $637 30.3% 
Erie County 37,827 31,577 6,250 3.0% 7.1% $132,400 $716 33.9% 
Huron County 25,259 22,876 2,383 1.4% 7.9% $118,900 $650 32.7% 
Sandusky County 26,332 23,721 2,611 1.6% 9.3% $111,300 $507 33.5% 
Seneca County 24,105 21,507 2,598 1.8% 8.9% $98,600 $672 33.7% 
City of Bellevue  3,555  3,184  371  2.3% 11.9% $94,900 $639 15.9% 
City of Norwalk 7,306 6,778 528 0.0% 6.3% $118,500 $632 37.9% 
City of Willard  2,583 2,329 254 0.0% 9.7% $85,100 $598 32.3% 
Auburn Township 256 206 50 6.0% 0.0% $82,500 $694 78.9% 
Chatfield Township 301 266 35 0.0% 0.0% $84,500 $571 68.4% 
Cranberry Township 684 604 80 0.0% 4.0% $94,600 $663 24.3% 
Greenfield Township 732 533 199 0.0% 11.0% $135,200 $601 69.1% 
Groton Township 428 411 17 0.0% 0.0% $136,700 (x) 0.0% 
Huron Township 5,437 4,639 798 4.9% 0.0% $176,900 $817 21.2% 
Lyme Township 395 363 32 0.0% 0.0% $146,800 $524 0.0% 
Margaretta Township 2,632 2,393 239 2.6% 0.6% $142,900 $645 33.6% 
Milan Township 1,389 1,238 151 1.5% 2.0% $158,700 $789 5.6% 
New Haven Township 967 818 149 5.5% 13.4% $106,700 $677 21.9% 
Norwalk Township 1,480 1,337 143 4.5% 0.0% $148,600 $813 15.3% 
Norwich Township 425 400 25 0.0% 23.6% $113,900 $815 87.3% 
Oxford Township 506 461 45 0.0% (x) $158,500 (x)  0.0% 
Perkins Township 5,166 4,767 399 2.8% 4.3% $147,200 $787 30.1% 
Peru Township 473 473 0 0.0% 0.0% $167,600 (x) 77.8% 
Reed Township 304 304 0 0.0% 0.0% $92,100 $1,025 16.7% 
Richmond Township  448 420 28 0.0% 0.0% $123,600 $843 44.3% 
Ridgefield Township 1,012 910 102 3.5% 7.7% $129,700 $679 25.5% 
Sherman Township 181 142 39 14.7% 0.0% $132,800 (x) 0.0% 
Thompson Township 594 507 87 0.0% 0.0% $153,800 $748 0.0% 
Townsend Township 647 448 199 0.0% 23.2% $127,800 $625 0.0% 
Venice Township 787 641 146 8.4% 22.4% $94,200 $596 29.3% 
York Township 1,083 984 99 0.0% 0.0% $151,700 $694 31.9% 
Village of Attica  485 415 70 2.4% 9.3% $83,200 $585 32.8% 
Village of Castalia 364 324 36 5.1% 0.0% $125,000 $675 28.3% 
Village of Milan 502 457 45 2.8% 5.0% $136,900 $767 12.7% 
Village of Monroeville 598 512 86 7.7% 10.0% $95,500 $728 11.6% 

Source: U.S. Census Bureau, American Community Survey 5-Year Estimates 2013-2017. (x) = No sample observations or too few sample 
observations were available to compute an estimate.  
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2. Commercial and Industrial Development 
The Environmental Law & Policy Center estimated that the State of Ohio is currently home to 106 wind power supply 
chain businesses, providing 1,000 to 2,000 jobs throughout the state (ELPC, 2011).  Wind energy technology 
manufacturing opportunities include rotors, controls, drive trains, generators, and towers.  Several of these 
manufacturers and other wind power-related businesses are in the northern Ohio region (AWEA, 2017).   
 
The diversification of Ohio’s energy portfolio will have significant and positive economic impacts. The Environment 
Ohio Research & Policy Center estimated that if the State of Ohio increased wind power production to 20% of the 
state’s total energy portfolio by 2020, such development would create 3,100 permanent, full-time positions within the 
state, and result in cumulative wages totaling $3.7 billion.  This same analysis estimated that such a commitment would 
result in an increase in gross state product of approximately $8.2 billion by 2020 (Environment Ohio, 2007).   
 
The State of Ohio is uniquely positioned to take advantage of continued growth in advanced manufacturing 
opportunities for the development and distribution of wind power technology, according to the Renewable Energy Policy 
Project’s (2004) report, “Wind Turbine Development: Location of Manufacturing Activity.”  This analysis estimates that 
if the United States were to invest $50 billion into 50,000 MW of new wind power production, Ohio manufacturers could 
create 11,688 jobs in wind turbine and related manufacturing. More recently, the American Wind Energy Association 
(AWEA) assessed the State of Ohio’s wind capacity and estimated that the Ohio has enough wind resources to 
generate nearly 110,439 MW at 110m hub height of onshore wind energy, indicating the capacity to further increase 
number of potential manufacturing jobs for Ohio workers (AWEA, 2017). As of 2017, AWEA reported that the wind 
industry in the State of Ohio supported 2,000 to 3,000 direct and indirect jobs throughout the state. By developing more 
of these resources, new economic development is expected to be created and the manufacturing sector will be allowed 
to attract larger investments. 
 
Specific short- and long-term economic impacts of this Facility on commercial and industrial development throughout 
the region are described in further detail in Part V of this report.   
 
3. Transportation 
The region surrounding the Facility features numerous Interstates, U.S, and State highways, as well as county and 
local roadway networks, in addition to freight rail lines and small airports.   The main transportation route to the Facility 
is I-80/90 (Ohio Turnpike), which runs just north of the 5-mile Study Area. U.S. Route 250 (east) State Route 2 (north), 
and State Route 18 (west) run adjacent to the Project Area. U.S. Route 20 and State Route 4 provide direct access 
into the Project Area. These and other primary routes facilitate transportation between the Facility and the surrounding 
metropolitan areas.  
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Workers coming to and from the site will most likely enter via County Route 4 from I-80/90, and then traveling along 
other county roads (CR-547, CR-99, and CR-162).  The proposed Facility is not expected to cause any substantial 
disruption to major transportation corridors serving the Study Area.  
 
Freight rail lines connect several of the municipalities throughout the Study Area. CSX and Norfolk Southern operate 
the majority of Ohio’s freight rail system. Study Area municipalities connected to freight rail lines include the Cities of 
Bellevue Norwalk and Willard; the Townships of Groton, Huron, Lyme, Margaretta, Perkins, Milan, Norwalk, Oxford, 
Perkins, Reed, Ridgefield, Thompson, Townsend, and York; and the Villages of Attica, Milan, and Monroeville.  The 
rail system may be used for the transportation of a very small number of turbine component and equipment suppliers, 
but the Applicant does not anticipate making any modifications to the system.   
 
The Study Area is also in proximity to the Port-Bucyrus-Crawford County Airport, Huron County Airport, the Sandusky 
County Regional Airport, the Seneca County Airport, the Bandit Field Airport, the Carl R. Keller Field Airport, the 
Fremont Airport, the Griffing-Sandusky Airport, the Hinde Airport, the Wakeman Airport, the Weiker Airport, and the 
Willard Airport.  Construction and operation of the Facility will be designed according to Federal Aviation Administration 
(FAA) standards and are not expected to result in any adverse impacts to the regional air transportation network. The 
Applicant will file a notice of proposed construction or alteration (Form 7460-1) with the FAA to confirm the structure 
will not result in a substantial adverse impact.   
 
4. Local and Regional Plan Compatibility 
The current land use of the Study Area is predominately agricultural. The Facility will be compatible with the existing 
agricultural land use. Only a select number of the municipalities within the five-mile Study Area have adopted 
comprehensive land use plans, strategic downtown plans, and/or economic development plans. Each of these are 
summarized as follows:  
 

• City of Bellevue Vision 2025 Comprehensive Master Plan 
This plan, adopted in 2005 by the Bellevue City Council, identifies the need for a 20-year vision, in which the 
issues, concerns, goals and priorities of the community are addressed through civic engagement.  High-paying 
job creation in the manufacturing sector, as well as the retention of existing jobs and the preservation of 
existing farming operations are goals and issues presented in the plan. In terms of economic development, 
the Facility offers an opportunity for the use of local goods and services, including but not limited to labor, 
equipment, and maintenance.  In addition, the payments associated with land leases provide additional 
income for landowners, including agricultural producers, and in doing so, improves the economic conditions 
for existing farming practices.  The Facility is compatible with the Plan’s economic goals. 
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• 2006 City of Norwalk Comprehensive Plan 
This plan serves as an updated City of Norwalk’s blueprint for the future through its vision to preserve natural 
resources and strong neighborhoods while promoting business growth and intergenerational opportunities 
and responding to both local and global challenges. To achieve this vision, the plan outlines goals relating to 
community character, community facilities, economic and business development, education, government, 
housing, land use, natural environment and resources, population growth and demographics, quality of life, 
services, transportation, and utilities and infrastructure. These categories consist of an array of high-priority 
goals that are compatible to the construction of the proposed Facility: retaining and attracting new industry, 
reflecting good stewardship of the environment, and preserving a balance between emerging residential uses 
and commercial needs. An additional goal is the protection of existing views of Norwalk Creek and its environs, 
as well as views of and from other scenic/attractive natural areas. According to the Emerson Creek Wind 
Visual Impact Assessment (VIA), views of the proposed Facility along the highly vegetated Norwalk Creek will 
be in the limited areas of shoreline that are non-vegetated.  Portions of the Facility are also expected to be 
visible from locations within the Memorial Lake Park.  The areas of visibility according to the viewshed analysis 
are limited to the eastern side of Memorial Reservoir and the pedestrian bridge that straddles the Memorial 
Reservoir and Upper Reservoir. The VIA includes a simulation of the visibility from the pedestrian bridge, 
showing that visibility is limited to the blade tips of three individual turbines. Also included in the VIA is a 
wireframe rendering of the southwest view from the Memorial Reservoir that shows there is no visibility of the 
Facility due to intervening vegetation and structures.  A comprehensive analysis of these sensitive resources 
can be found in the VIA. Whether or not a wind facility negatively impacts local character is subjective, to 
some extent. Some people may feel the Facility will impact local character if visible from these areas, which 
would represent an inconsistency. 

• 1995 Erie County Comprehensive Development Plan 
This plan “determines the immediate and future needs of the community and provides ways to allow the 
County to guide appropriate land uses to the most suited areas for that kind of development” (Erie County, 
1995).  Based on an analysis of the existing conditions and growth trends of the County, along with issues 
facing the region, the plan identifies goals for future land use and policy making. The Facility is compatible 
with the Plan’s goal to “promote community development through the improvement of infrastructure that meets 
development demands”.  

• 2017 Huron County Comprehensive Land Use Plan 
Originally developed in 2007 and updated in 2017, the Huron County Commissioners, the Huron County 
Comprehensive plan aims to manage future growth within the County to guide development patterns over the 
next thirty years. A key goal is to promote Huron County as a development destination and to retain and 
expand existing businesses. The Facility is compatible with this goal due to the positive impacts it will create 
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for the local economy. Recently, the County approved a resolution to support Emerson Creek Wind Facility in 
the county as a Qualified Energy Project, making it eligible for state tax incentives. 

• 2013 Sandusky County Comprehensive Plan 
This plan is an update to the 2003 Comprehensive Plan and is intended to be long-range plan used to guide 
growth and development using current existing condition, along with updated trends and priority project. A 
major goal of the plan is to facilitate the economic health and growth of the County and its municipalities by 
expanding on the tax and employment base. Furthermore, the plan “promotes and facilitates the proper 
placement and provision of energy infrastructure components throughout the County, including but not limited 
to wind farms and solar arrays” (Sandusky County, 2013). The Facility is compatible with these goals, 
specifically the placement and provision of alternative energy infrastructure. 

• 2011 Seneca County Comprehensive Economic Development Strategy 
The plan is intended to position Seneca County as a “redevelopment area,” as defined by the EDA, and thus 
to make its political subdivisions eligible to apply from the EDA Public Works and other programs. As specified 
by the plan, “the assumptions, goals, and strategies laid out in the plan create a blueprint for the County’s 
overall economic development and a summary of what is considered the most effective and proactive, 
targeted strategy to improve the economic position and climate of Seneca County” (Seneca County, 2011). 
The Facility is compatible with the plan’s priority action to improve the local economy and implement 
alternative energy. Recently, the County approved a resolution to make Seneca County an “Alternative Energy 
Zone”, making it eligible for state tax incentives. 

• 2005 Perkins Township Comprehensive Development Plan   
The 2005 Comprehensive Plan presents a vision for the community through a series of issues and action 
steps for various components of the community: economic/industrial development, commercial enhancement, 
land use, housing, infrastructure and utilities, parks and recreation, and transportation. Regarding economic 
and industrial development, the plan aims to retain existing and attract new industry and business to the 
Perkins Township area in order to add to the tax base, provide high paying jobs for the residents and enhance 
the financial stability of the region. Regarding land use, the plan aims to develop a long-range Master Growth 
Plan that would result in retaining the township atmosphere while encouraging sustainable development and 
discouraging land-use conflicts. An action step of this plan to encourage a balance of farmland preservation 
and land use development. To the extent that this facility adds to the tax base, provides high-paying jobs, and 
facilitates additional revenues for operational agriculturalists, this proposed facility is compatible with both the 
economic and land use goals of the Perkins Township Comprehensive Plan.  
 

The Facility is in an area that is largely rural in nature with most impacts from the Facility construction and operation 
occurring on land used for agriculture. The economic benefits of the turbines for local agriculturalists, as well as their 
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overall compatibility with farming practices, will support and aid in the preservation of local farming operations. 
Furthermore, the jobs and economic development created by Facility may help to create and retain existing local 
employment opportunities. Therefore, the development of this Facility is compatible with the goals and strategies of 
existing local and regional plans.  
 
5. Concurrent or Secondary Uses 
Facility components will be located on portions of leased land with existing rural residential or agricultural uses. These 
existing uses are expected to continue throughout the lifetime of the Facility.  
 

Part IV: Assessing Job and Economic Development Impacts 
 
1. Jobs and Economic Development Impact (JEDI) Model 
 
The proposed Emerson Creek Wind Farm is anticipated to have local and statewide economic benefits. Wind power 
development, like other commercial development projects, can expand the local, regional, and statewide economies 
through both direct and indirect means. Income generated from direct employment during the construction and 
operation phases of the wind farm is used to purchase local goods and services, creating a ripple effect throughout the 
state.  The Job and Economic Development Impact (JEDI) Wind model allows users to estimate exactly that; the jobs 
and the economic development impacts from wind power generation projects for both the construction and operation 
phases of the proposed Facility (NREL 2017). These economic development impacts, categorized by the levels of 
impact and indicators described above, include onsite jobs and earnings, economic output from these onsite earnings, 
local revenue/supply chain jobs and earnings, economic output from these local revenue/supply chain earnings, 
induced jobs and earnings, and economic output from these induced jobs and earnings. The JEDI model was created 
by the National Renewable Energy Laboratory (NREL), a national laboratory of the United States Department of 
Energy. It then calculates the aforementioned indicators for each level of impact using project-specific data provided 
by the Applicant and geographically-defined multipliers. These multipliers are produced by IMPLAN Group, LLC using 
a software/database system called IMPLAN (IMpact analysis for PLANing), a widely-used and widely-accepted general 
input-output modeling software and data system that tracks every unique industry group in every level of the regional 
data (IMPLAN Group, 2018).  
 
Using the JEDI wind model, this report analyzes three levels of impact that the proposed Facility may have on the 
economy: 

On-site labor impacts:  These are the direct impacts experienced by the companies/individuals residing in 
the State of Ohio engaged in the onsite construction and operation of the Facility. These values represent 
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expenditure of dollars on labor (wages, salaries and associated expenses) by Facility onsite construction 
personnel as well as operation and maintenance (O&M) personnel.   On-site labor impacts do not reflect 
material expenditures. Most other input-output models consider this level as “direct impacts”, referring to 
changes in jobs, economic activity and earnings associated with the immediate impacts created by the 
investment, which would include the equipment installed onsite, the concrete used onsite, etc. However, the 
immediate economic impacts of the physical items used onsite, normally included in direct impacts, typically 
occur at some geographic distance from the project itself. Because of JEDI's focus on the local impacts of a 
Facility, only the labor associated with the on-site location of the Facility (Construction and Construction-
Related Services) is counted at this level.   
Local revenue and supply chain impacts:  These impacts measure the estimated increase in demand for 
goods and services in industry sectors that supply or otherwise support the companies engaged in 
construction and operation (also known as “backward-linked” industries).  These measures account for the 
demand for goods and services such as turbine components, project analysis, legal services, financing, 
insurance, etc. Most other input-output models consider this level as “indirect impacts”, referring to economic 
impacts associated with linked sectors in the economy that are upstream of the direct impacts, such as 
suppliers of hardware used to make the equipment installed onsite or the concrete used onsite. However, 
because of JEDI’s focus on the local impacts of the Facility, labor for components of this Facility (e.g. turbine 
manufacturers) occurring at off-site locations is also counted in this level as a local revenue and supply chain 
impact. 
Induced impacts:  Induced impacts measure the estimated effect of increased household income resulting 
from the project.  Induced impacts reflect the reinvestment of earned wages, as measured throughout the first 
two levels of economic impact.  This reinvestment can occur anywhere within the local, regional, or state 
economy, on household goods, entertainment, food, clothing, transportation, etc.    

 
Each of these three levels of impact can be measured in terms of three indicators: jobs (as expressed through the 
increase in employment demand), the amount of money earned through those jobs, and the overall economic output 
associated with each level of economic impact.  These indicators are described in further detail:   

Jobs: Jobs refer to the increase in employment demand because of Facility development.  These positions 
are measured across each level of impact, so that they capture the estimated number of jobs on site, in 
supporting industries, and in the businesses, that benefit from household spending.  For the purposes of this 
analysis, this term refers to the total number of year-long full-time equivalent (FTE) positions created by the 
Facility. Persons employed for less than full time or less than a full year are included in this total, each 
representing a fraction of a FTE position (e.g. a half-time, year-round position is 0.5 FTE).   
Earnings: This measures the wages and salary compensation paid to the employees described above. 
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Output: Output refers to the value of industry production in the state economy, across all appropriate sectors, 
associated with each level of impact.  For the manufacturing sector, output is calculated by total sales plus or 
minus changes in inventory.  For the retail sector, output is equal to gross profit margin.  For the service 
sector, it is equal to sales volume.  For example, output would include the profits incurred by those businesses 
that sell electrical transmission line, concrete, or motor vehicle fuel to the Applicant.    
 

2. Methodology 
Calculating the number of jobs and economic output from a proposed Facility using the JEDI Model is a two-step 
process. The first step requires Facility-specific data inputs (such as year of construction, size of Facility, turbine size 
and location). These facility-specific data were used to provide a baseline set of assumptions that would produce a 
conservative estimate of the total positive jobs and economic impacts produced by this Facility. Note that the Applicant 
presents a turbine layout of 87 turbines for permitting purposes; with the exception of the economic analysis for the 
socioeconomic report, this 87-turbine layout is presented and analyzed throughout the rest of the Ohio Power Siting 
Board (OPSB) Application. The socioeconomic report, however, analyzes the total number of positive jobs and 
economic impacts produced by the Facility based on a 66-turbine layout to avoid overestimating the Facility’s economic 
benefits. 

• Location: Ohio 

• Year of Construction: 2020 

• Total Project Nameplate Capacity: 297.66 MW 

• Number of Turbines: 66 

• Average Turbine Capacity: 4.518 MW 
 

Using this Facility-specific data, the JEDI model then creates a list of default values, which include project cost values, 
default financial parameter values, default tax values, default lease payment values, and default local share of spending 
values. These default values are derived from 10 years of research by NREL, and stem from various sources, including 
interviews and surveys from leading project owners, developers, engineering and design firms, and construction firms 
active in the wind energy sector. The version of the model (W9.14.18) used for the job and economic impact analysis 
presented here used the most currently available (2016) multiplier data specific to Ohio to estimate potential impacts 
on a statewide basis.  
 
The second step of the JEDI model methodology requires the review, and if warranted, the customization of default 
project cost values and financial parameter values to more reasonable estimates. The Applicant reviewed the default 
project cost values subtotaled by each of the following categories in the JEDI model: Equipment during Construction, 
Balance of Plant Construction, Labor during Operation & Maintenance, Materials and Services during Operation & 
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Maintenance, Financial Parameters, Tax Parameters, Land Lease Parameters and Payroll Parameters. The Applicant 
reviewed these default values in November 2018 and determined whether they were appropriate for the project under 
review. As a result of that review, adjustments were made to specific default values (see Table 6). The remaining JEDI 
default values were reviewed and determined to be reasonable estimates based on the Applicant’s previous experience 
in wind energy development. 
 
 Table 6: Adjustments Made to JEDI Model Cost  

JEDI Cost Items (Annual Estimates) Default Value Adjusted Value Change 
Construction Equipment Costs $360,811,713 $XXXXXXX XXXXXX 
Construction Materials Costs $75,607,608 $XXXXXXX XXXXXX 
Construction Labor Total Costs $30,125,350 $XXXXXXX XXXXXX 

Construction Foundation Hourly Wage $17.12/hour $XXXXXXX XXXXXX 
Construction Erection Labor Hourly Wage $19.39/hour $XXXXXXX XXXXXX 
Construction Management/Supervision 
Hourly Wage $34.93/hour $XXXXXXX XXXXXX 

Construction Electrical Hourly Wage  $25.69/hour $XXXXXXX XXXXXX 
Employer Payroll Overhead for Foundation, 
Erection, Electrical, and Management 
Construction Labor 

37.6%  XXXXXX 

Development Costs $13,457,302 $XXXXXXX XXXXXX 
Sales Tax for Construction Materials and 
Equipment $22,874,217 $XXXXXXX XXXXXX 

Operating/Maintenance Labor Costs $913,643 $XXXXXXX XXXXXX 
Operating Field Salaries Hourly Wage $23.37/hour $XXXXXXX XXXXXX 
Operating Administrative Hourly Wage  $14.95/hour $XXXXXXX XXXXXX 
Operating Management/Supervision Hourly 
Wage  $37.38/hour $XXXXXXX XXXXXX 

Employer Payroll Overhead for Field, 
Administrative, and Management O&M 
Labor 

37.6%  XXXXXX 

Operating/Maintenance Materials and Services $7,435,957 $XXXXXXX XXXXXX 
Sales Tax for Operating/Maintenance Materials 
and Equipment $314,523 $XXXXXXX XXXXXX 

Other Taxes/Payments During O&M $0 $XXXXXXX XXXXXX 
Debt Repayment Period 10 years  XXXXXX 
Land Lease Costs $894,600 $XXXXXXX XXXXXX 
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Part V: Job and Economic Development Impacts on the Statewide Economy 
 
An economic impact analysis was performed for the Emerson Creek Wind (the Facility) to be constructed in 2020 with 
a rated capacity of up to 300 MW and an assumed 66 turbines, sized at 4.518 MW.  The results of this analysis, 
estimated for both the construction and operation phases of the proposed Facility, are illustrated in Table 7 and 
summarized in the narrative that follows. 
 
Table 7: Summary Results of Jobs and Economic Impact Analysis 

 Jobs Earnings (Millions) Output (Millions) 
Construction       
Project Development and Onsite Labor  296 $19.0 $19.5 
    Construction & Interconnection Labor 289 $18.5 - 
    Construction Related Services 6 $0.5 - 
Turbine & Supply Chain Impacts 553 $31.8 $113.1 
Induced Impacts 247 $12.1 $37.7 
Total Impacts 1,096 $62.9 $170.4 
   

  

Annual Operation  
  

Onsite Labor Impacts 9 $0.8 $0.8 
Local Revenue and Supply Chain Impacts 25 $1.3 $6.6 
Induced Impacts 19 $1.0 $3.2 
Total Impacts 53 $3.1 $10.6 

Source: NREL JEDI Model (version W9.14.18) (USDOE NREL, 2018) 
Notes: Earnings and Output values are millions of dollars in 2018 dollars.  Totals may not add up due to independent rounding. Results are based 
on model default values. 
 
Demand for new jobs associated with the Facility will be created during both the initial construction period and the 
years following construction, in which the Facility is in operation.  The money injected into the statewide economy 
through the creation of these jobs will have long-term, positive impacts on individuals and businesses in Ohio as it 
ripples through the economy.  
 
1. Statewide Job and Economic Impact: Construction 
Based upon JEDI model computations, it is anticipated that construction of the proposed Facility will directly generate 
employment of an estimated 296 FTE on-site construction and project development positions for Ohio residents, which 
will be for Construction and Interconnection Labor and Construction Related Services. The JEDI model estimates in a 
total of $19.0 million for annual earnings for these positions. Turbine manufacturing and supply chain industries could 
in turn generate an additional 553 jobs across the State of Ohio over the course of Facility construction.  In addition, 
Facility construction could induce demand for 247 jobs statewide through the spending of additional household income.  
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Based on the results of the model, the total impact of potentially 1,096 new jobs could result in up to $62.9 million of 
earnings, assuming a 2020 construction schedule and wage rates consistent with statewide averages.  Facility 
construction labor wages for similar construction positions within the North Northeastern Ohio nonmetropolitan area, 
which average from approximately $22 for Construction Laborers, $23 per hour for Electricians, and around $50 per 
hour for Construction Management occupations (Bureau of Labor Statistics, 2017).  Local, regional, and statewide 
employment during the construction phase will primarily benefit those in the construction trades, including equipment 
operators, truck drivers, laborers, and electricians.  Facility construction will also require workers with specialized skills, 
such as crane operators, turbine assemblers, specialized excavators, and high voltage electrical workers.  It is 
anticipated that many of the highly-specialized workers will come from outside the area and will remain only for the 
duration of construction.   
 
In addition to jobs and earnings, the construction of the Facility is expected to have a positive impact on statewide 
economic output, a measurement of the value of goods and services produced and sold by backward-linked industries.  
As described in the definition above, output provides a general measurement of the amount of profit earned by 
manufacturers, retailers, and service providers connected to a given project.  Based on the results of the model, the 
value of economic output associated with Facility construction is estimated to be $170.4 million.  Between workers’ 
additional household income and industries’ increased production, the impacts associated with the Facility are likely to 
be experienced throughout many different sectors of the statewide economy. Pursuant to Section 5727.75 of the Ohio 
Revised Code (ORC), the Facility may qualify for tax incentives based on the degree to which it employs in-state 
construction labor (see Part VI).  At the time of the publication of this report, it is not yet known what portion of 
construction labor will be Ohio-domiciled.  
 
2. Statewide Economic Impact: Operations and Management 
Based upon JEDI model computations, the operation and maintenance of the proposed Facility is estimated to generate 
9 full-time equivalent jobs with combined estimated annual earnings of approximately $0.8 million.  These 9 jobs are 
anticipated to be comprised of Project Manager, Wind Technician, and Administrative personnel. Projected wage rates 
are projected to be consistent with averages within the North Northeastern Ohio nonmetropolitan area, which are 
estimated to be $18 per hour for Payroll and Timekeeping Clerks, $23 per hour for Mechanical Engineering 
Technicians, and $48 for General and Operations Managers (Bureau of Labor Statistics, 2017). These 9 full-time local 
jobs generated by the wind energy facility comprise the Facility’s direct long-term employment impact. 
 
Operations and maintenance should also generate new jobs in other sectors of the economy through supply chain 
impacts and the expenditure of new and/or increased household earnings.  Increased employment demand throughout 
the supply chain is estimated to result in approximately 25 jobs with annual earnings of around $1.3 million.  In addition, 
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it is estimated that 19 jobs with associated annual earnings of $1.0 million will be induced through the increased 
household spending associated with Facility operations.  In total, while in operation, this Facility is estimated to generate 
demand for 53 jobs with annual earnings of approximately $3.1 million.  Total economic output could also increase by 
an estimated $10.6 million as a result of Facility operations and maintenance.  
 
3. Land Lease Payments 
Operation of the Project will result in payment to local landowners in association with the lease agreements executed 
to host Facility components. These annual lease and easement payments will offer direct benefits to participating 
landowners, which will be in addition to any income generated from the surrounding land use (e.g. agricultural 
production). The Applicant estimates that these payments will total approximately $XXXXXX on an annual basis each 
year the Project is in operation, although this value is contingent upon project details still in development (e.g., turbine 
choice and layout). The Facility will also generate lease payments during the construction phase; while the value is 
currently unknown, the lease payments will have a beneficial impact on the local economy during construction. These 
lease payments will have a positive impact on the region, to the extent that landowners will spend their revenue locally. 

 
Part VI: Local Tax Revenues 
 
1. Legislative Context 
Wind energy projects in the State of Ohio can be exempted from tangible personal property and real property tax 
payments if they meet certain conditions.  These conditions are enumerated in Section 5727.75 of the ORC.  Operators 
of these exempted projects, known as qualified energy projects (QEP), are instead required to make annual payments 
in lieu of taxes (PILOT).  In order to be certified as a QEP by the state, a project must meet all of the following criteria: 

• an application for certification of the energy project as a QEP that complies with the requirements under 
Section 5727.75 of the ORC and Chapter 122:23-1 of the OAC must be submitted to the director of the Ohio 
Development Services Agency (ODSA) on or before December 31, 2020; 

• an application under Section 4906.20 of the ORC must be submitted to the Ohio Power Siting Board (OPSB) 
on or before December 31, 2020; 

• the county commissioners of a county in which property of the project is located must have adopted a 
resolution approving the application submitted to ODSA or the county commissioners must pass a resolution 
declaring the county an alternative energy zone (AEZ); 

• at least 50% of the full-time equivalent construction and installation employees, as defined in Section 5727.75 
of the ORC, must be Ohio-domiciled; and 

• construction must begin by January 1, 2021. 
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If an applicant is granted exemption from taxation for any of the tax years 2011 through 2021, the QEP will be exempt 
from taxation for tax year 2022 and all ensuing years if the property was placed into service before January 1, 2022. 
The amount of PILOT to be paid annually to the county treasurer, ranging from $6,000 and $8,000, is assessed per 
megawatt (MW) of nameplate capacity, with the rate dependent on the percentage of construction/installation 
employees who are domiciled in Ohio.  The PILOT would be: $6,000 per MW, if during construction the project employs 
75% or more Ohio-domiciled employees; $7,000 per MW, if during construction the project employs 60% or more Ohio-
domiciled employees; and $8,000 per MW, if during construction the project employs the minimum requirement of 50% 
or more Ohio-domiciled employees (Table 8).  County commissioners may require an additional service payment, as 
long as the total of the additional payment and the PILOT do not exceed $9,000 per MW. 
 
Table 8: Service Payment per Megawatt Schedule 

Annual Service Payment per Megawatt of Nameplate 
Capacity 

Ratio of Ohio-Domiciled Full-Time Equivalent 
Employees 

$6,000 75% or More 
$7,000 60% to 74% 
$8,000 50% to 59% 

 
2. Estimated Payments In Lieu Of Taxes 
Turbines for the Emerson Creek Wind are anticipated2 to be in a total of nine municipalities (Groton and Oxford 
Townships in Erie County; and Lyme, Ridgefield, Sherman, Norwich, and Richmond Townships in Huron County), 
along with seven school districts (Bellevue City School District, Berlin-Milan Local School District, Margaretta Local 
School District, Monroeville Local School District, Perkins Local School District, Seneca East Local School District, and 
Willard City School District).   Table 9 displays the total estimated PILOT revenues to be distributed throughout all 
taxing jurisdictions under the four scenarios identified in the payment schedule in Section 5727.75 of the ORC. 
 
Table 9: Estimated Total PILOT Revenue  

Total Facility capacity 
(MW) PILOT at $6,000/MW PILOT at $7,000/MW PILOT at $8,000/MW PILOT at $9,000/MW 

297.66  $1,785,960   $2,083,620   $2,381,280   $2,678,940  

 
 
 

                                                           
2 As of mid-January 2018, the Erie County PILOT resolution has not been finalized, however it is anticipated. If the resolution is 
not adopted, actual tax payments could differ from those presented here.   
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Part VII: Conclusion 
 
The socioeconomic effects of the Emerson Creek Wind, when assessed in light of regional and local economic trends, 
will have a positive impact on the communities within the Study Area and across the State of Ohio.  Lease payments, 
short- and long-term job creation, and PILOT revenues will benefit private landowners, businesses, and taxing 
jurisdictions. The Facility is not expected to generate significant expenditures on behalf of these beneficiaries; 
therefore, it will have a positive impact on the social and economic conditions of these communities and across Ohio. 
 
1. Total Statewide Economic Benefit 

The construction of the Emerson Creek Wind is expected to produce $62.9 million in employment earnings and 
$170.4 million in total economic output statewide.  Subsequently, each year the Facility is operational it is expected 
to generate approximately $3.1 million in earnings and $10.6 million in total economic output statewide. 

 
2. Statewide Employment Benefits 

During the construction period, the Facility is expected to support demand for a total of 1,096 onsite, supply chain, 
and induced employment positions statewide. It is expected to support a total of 53 positions statewide during 
each year of its operation. 
 

3. Land Lease Revenues 
The development of the Facility will result in $XXXXXX in annual lease payments made to participating 
landowners.   
 

4. Property Tax Revenues 
Construction of the proposed Emerson Creek Wind will increase local government revenues through payments in 
lieu of taxes (PILOTs).  Though the agreements outlining these payments are not yet finalized, it is estimated that 
annual PILOT revenues could amount to approximately $1.8 million to $2.7 million to be distributed for the benefit 
of the counties and the local taxing jurisdictions. 
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Figure 1: Study Area Map

Notes: 1. Basemap:ESRI StreetMap North America, 2012. 2. This map was generated in ArcMap on January
10, 2019. 3. This is a color graphic.  Reproduction in grayscale may misrepresent the data.
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