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4906-17-01 APPLICABILITY AND DEFINITIONS 

Hardin Wind, LLC (hereinafter referred to as the “Applicant”), a wholly-owned subsidiary of EverPower Wind 

Holdings, Inc, has received a certificate to construct a wind-powered electric generation facility (the Scioto Ridge 

Wind Farm) consisting of 172 wind-powered electric turbines1, along with access roads, electrical interconnect, 

construction staging areas, operations and maintenance facilities, and a collection substation (collectively, the 

“Facility”) to be located in Lynn, McDonald, Roundhead, and Taylor Creek Townships (Hardin County) and Richland 

and Rushcreek Townships (Logan County).  The Ohio Power Siting Board (the “Board” or “OPSB”) issued an 

Opinion, Order and Certificate in Case No. 13-177-EL-BGN on March 17, 2014 (the “Certificate”).  The original 

Application for a certificate of environmental compatibility and public need was filed on June 28, 2013.   

 

Through this petition, hereinafter referred to as the “Petition” or the “Amendment”, the Applicant is proposing minor 

changes to the approved Facility design, including five minor turbine shifts, relocating a meteorological (“met”) tower, 

minor changes to the access road and collection line system designs, and relocating the collector substation, which 

in turn will shorten the certificated transmission line (Case No. 13-1768-EL-BTX).  In addition, two new turbine 

models are proposed for consideration, and are discussed further in Section 4906-17-03(A)(1)(a) of this Amendment.   

 

In sum, the Applicant is proposing location shifts of five turbines, one met tower, ten access roads, and six collection 

lines.  The Applicant is also proposing to relocate the project collector substation, onto a signed parcel that is closer 

to the interconnect substation.  Finally, the Applicant is proposing two new access roads and six new collection lines 

(two of the new collection lines and one of the new access roads are associated with the collector substation 

relocation).  The move of the collector substation will also allow for better flexibility in the construction of the Facility, 

depending on the final turbine and turbine locations selected.  The Applicant is making these changes in order to 

provide additional options during construction, as well as making changes at the request of landowners.   

 

The collector substation will still be located on signed land.  The collector substation was previously located 

approximately 755 feet from the nearest non-participating residence; it is currently proposed to be located on a 

separate parcel at a location 1,126 feet from the nearest non-participating residence.  The turbine shifts will result in 

five turbines being located slightly closer to non-participating residences, with the nearest of the modified turbine 

sites being 1,292 feet from the non-participating residence.  New noise and shadow flicker modelings were run and 

are presented in this Amendment to ensure that potential impacts to these residences should not change 

substantially from what was discussed in the original application and approved by the OPSB.  Relocated access 

                                                             
1 The original Application (submitted June 28, 2013) included 176 proposed turbine sites.  However, four sites were subsequently 
dropped.  Specifically, the Applicant filed a notice that it was not developing turbine -16 on January 15, 2014, and on January 17, 
2014, the Applicant filed a notice indicating that it was also dropping turbines -21, 125, and 138.   
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roads, turbines, the met tower, and the collector substation are located completely in active agricultural lands.  The 

vast majority of the relocated collection lines are also located in active agricultural land (an approximately 110-foot 

segment is located in forestland).   

 

Given the above changes, the Applicant is submitting this Petition to the Board for its review and approval of these 

design changes.  The Applicant will adhere to the conditions of the certificate issued March 17, 2014, and the list of 

commitments filed December 13, 2013, in Case No. 13-1177-EL-BGN, subject to the facility modification as proposed 

in this Petition.  

 

(A) APPLICATION FILING REQUIREMENTS 

This Petition seeks to amend the Certificate in regard to the design of six collection lines, ten access roads, five 

turbines and the collector substation, as well as to add six new collection lines, two new access roads, and two new 

turbine models for consideration.  The Petition does not seek changes in any other part of the Certificate as approved 

by the Board.  To avoid submitting unnecessary and redundant information, the Applicant has requested waivers 

from various rules in Chapter 4906-17.  For example, information regarding blade shear and ice throw is not 

applicable to the Petition.  

 

(B) DEFINITIONS 

As used in this Application, specific terms will have the meanings set forth below, which are consistent with 

definitions provided in Chapter 4906-17. 

 

(1) Project Area 

The “Project Area” consists of the total wind-powered electric generation facility, including associated 

setbacks.   

 

(2) Facility 

A “facility” or “wind-powered electric generation facility” or “wind-energy facility” includes all the turbines, 

collections lines, any associated substations, and all other associated equipment.   

 

4906-17-02 PROJECT SUMMARY  

(A) PROJECT SUMMARY AND FACILITY OVERVIEW 

 

(1) General Purpose of the Facility 

The general purpose of the Facility remains as described in the original Application.   
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(2) Description of the Facility 

Through this Petition, the Applicant is proposing to shift the locations of six segments of the underground 

collection line system.  These relocated collection lines result in a net decrease of 2,960 feet of collection 

line after accounting for the collection line removed due to the shifts.  In addition, six locations of new 

underground collection lines are proposed.  These new collection lines are approximately 12,463 feet in 

length.  Therefore, the net increase in collection line when new and relocated collection lines are summed is 

9,503 feet.  Figure 05-4 has been updated for this Amendment, and shows the revised collection line system 

for the Facility and shows which segments are new and relocated.  All relocated and new collection lines are 

on lands leased by the Applicant, and all disturbance associated with the collection lines will be temporary in 

nature.  No new permanent impacts will occur as a result of the revised collection line system.   

 

In addition to the collection line modifications, the Applicant seeks approval to relocate ten access roads and 

install two new access roads.  Most access roads shifts are the result of landowner requests.  For example, 

the access road to be used to access turbine 193 was shifted to follow a crop row instead of passing directly 

in front of a participating landowner’s home.  All access road shifts and additions are detailed in Section 

4906-17-05(B)(1).  In sum, access road shifts result in the elimination of 3,137 linear feet.  One of the new 

access roads is needed to provide an additional option for accessing turbine 134.  The other new access 

road is needed to access the revised collector substation location.  In total, the amount of new access roads 

proposed in this Amendment is 2,965 feet.  Significantly, the amount of Project access roads, and thus 

permanent disturbance, will be reduced as a result of this Amendment by 172 feet.  All relocated and new 

access roads are on lands leased by the Applicant.  The proposed new and relocated access roads for the 

Project are shown on the updated Figure 05-4.   

 

This Amendment also seeks approval to relocate one of the four permitted met towers onto a different 

participating parcel approximately 1.4 miles to the northeast.  The proposed new location for the met tower 

is shown on the updated Figure 05-4.   

 

The Applicant is also seeking approval to relocate the Project collector substation onto a new parcel 

approximately 2 miles to the northeast, as the crow flies.  The collector substation would be located adjacent 

to the approved transmission line for the Project.  This shift places the collector substation closer to the 

interconnect substation, which would result in a reduction of 11,630 feet (2.2 miles) in overhead 345 kilovolt 

(kV) transmission line and provide the Facility with more flexibility when final determinations on turbine 
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models and locations are made.  The proposed new location for the collector substation is shown on the 

updated Figure 05-4.   

 

Finally, the Applicant is proposing minor shifts (<0.2 mile) to five turbine sites.  The turbine disturbance 

footprint is not proposed to change from the original Application.  Two additional turbine models are 

proposed in this Amendment, and are discussed further in Section 4906-17-03(A)(1)(a).  The proposed 

relocated turbines are shown on the updated Figure 05-4.   

 

(3) Site Selection for Proposed Amendments to Turbines, Met Tower, Collection Lines, Access Roads, and 

Collector Substation 

Relocated collection lines, access roads and turbines were selected in close cooperation and coordination 

with the landowners on whose property they would be located.  A total of five turbines were shifted, turbines 

25, 54, 62, 129, and 198.  Turbines 25 and 198 were shifted 433 and 203 feet, respectively, to the opposite 

side of parcel boundaries based on landowner requests.  Turbines 54 and 62 were shifted 1,014 and 260 

feet, respectively, within property owned by the same landowner to improve spacing among turbines.  

Finally, turbine 129 was shifted 491 feet to a different signed parcel based on a landowner request.  All five 

turbines remain completely within agricultural lands.  New access road and collection line locations were 

selected based on minimizing impact to streams, wetland and forested areas.  Only two additional stream 

crossings would be required based on the proposed locations of new collection line and access roads.  As 

committed to in the original Application, no impacts to wetlands would occur.  All new and relocated access 

roads and the vast majority of the new and relocated collection lines are located in agricultural lands.  The 

only exception is a section of collection line between turbines -23 and -27, which includes an approximately 

110-foot section of forest and one of the new stream crossings.   

 

The western-most of the four permitted permanent met towers is being relocated in order to be positioned in 

a more central location within the Project Area.   

 

The relocated collector substation location was selected primarily based on its proximity to the approved 

345 kV Transmission Line in Case No. 13-1768-EL-BTX and to the approved interconnect substation.  The 

proposed collector substation is located completely in agricultural lands and is on a signed parcel.  This 

proposed location was preferable compared to others due to the amount of transmission line that could be 

removed based on its location, no additional forest clearing, and initial feedback from landowner.   
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(4) Environmental and Socioeconomic Considerations 

The modifications proposed in this Amendment will not result in significant increases to environmentally 

sensitive resources.  As with the current underground collection lines, construction impacts of the relocated 

collection lines will be temporary in nature, and confined to the properties of participating landowners.  

Relocated and new Facilities will be located almost entirely in active agricultural land.  Two additional 

stream crossings will be required for new underground collection lines as a result of the proposed relocation 

of the collector substation.  Additional forest clearing will be minimal and constitute only 0.06 acres of 

temporary impact along the collection line between turbines -23 and -27.  The addition and relocation of the 

Facilities described herein will result in the cumulative Facility conversion of approximately 182 acres of land 

from its current use to built facilities (less than 1% of the 23,000 acres of leased land).  This represents a 

decrease of 4.5 acres (2.4%) compared to the original Application.   

 

(5) Current Project Schedule 

The Certificate for this Facility was issued in March 2014.  Final designs are anticipated to be completed in 

the third quarter of 2015.  Construction is anticipated to begin in the fourth quarter of 2015 and run through 

the middle of 2016.  The Facility is anticipated to be placed in service at the end of 2016 after operational 

testing is complete.  Additional information about the Project schedule can be found in Section 4906-17-

03(B) of this Petition.  

 

(B) GENERAL OVERVIEW 

As described above, the Applicant has received a Certificate to construct a wind-powered electric generation facility 

(the Scioto Ridge Wind Farm) consisting of 172 wind-powered electric turbines, along with access roads, electrical 

interconnect, construction staging areas, operations and maintenance facilities, and a collection substation.  By this 

Petition, Applicant seeks to amend the Facility and the Certificate as described herein.  The Applicant will adhere to 

the list of commitments filed December 13, 2013, and to the conditions of the Certificate issued March 17, 2014, in 

Case No. 13-1177-EL-BGN, subject to the modifications in Facility design proposed in this Petition.   

 

(C) ELECTRONIC COPY OF DATA 

The Applicant prepared hard copy maps illustrating the proposed changes to the Facility layout using digital, 

geographically referenced data.  An electronic copy of all such data has been provided to the board staff concurrently 

with the filing of this Petition (excluding data obtained under a licensing agreement which prohibits distribution). 

 

(D) EXPLANATION OF WHY CERTAIN REQUIREMENTS ARE NOT APPLICABLE 

Not applicable.   
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4906-17-03 PROJECT DESCRIPTION AND SCHEDULE 

 

(A) DETAILED PROJECT DESCRIPTION   

The Applicant is permitted to construct, own, and operate a wind-powered electric generation facility, along with a 

transmission line and substation associated with the Facility.  Due to landowner preferences, turbine shifts, and the 

relocation of the collector substation, the Applicant is proposing revisions and additions to the collection line system.  

Additionally, ten access roads are being relocated and two new access roads are being constructed for the reasons 

discussed in Section 4906-17-02(A)(2).  Figure 05-4 has been updated to show the revised layout for the Facility.   

 

(1) Description Details for the Project  

 

(a) Type of Turbine 

Due to market factors such as availability and cost, a specific turbine model has not yet been selected 

for the Facility.  A number of turbine models that were determined to be suitable for this site were 

described in the original Application.  Two additional turbine models are under consideration in this 

Amendment: the Suzlon S111 (2.1 megawatts [“MW”]) and the GE103 (1.7 MW).  Both have shorter 

rotor diameters and are less in total height than the maximum rotor diameter and maximum total height 

of the currently certificated turbines.  Information about these turbines is included in Exhibit A of this 

Amendment.  Table 03-1 presents the dimensions in feet and meters for each of the new models.   

 

Table 03-1.  Approximate Turbine Dimensions for New Models under Consideration 
Turbine Model Rated Power Hub Height Rotor Diameter Total Height 

Suzlon S111 2.1 MW 
90 meters 
(295 feet) 

111 meters 
(364 feet) 

146 meters 
(479 feet) 

General Electric 
GE103 

1.7 MW 
96 meters 
(315 feet) 

103 meters 
(338 feet) 

148 meters 
(485 feet) 

 

As previously mentioned, the Facility evaluated in the original Application consisted of up to 176 wind 

turbine sites (four of which were subsequently eliminated).  The Certificate granted by the OPSB allows 

construction of up to 172 wind turbines.  The actual number of turbines constructed will depend on the 

capacity of the turbine model selected, in order to reach a total generating capacity of 300 MW.  If the 

1.7 MW GE103 is selected, it is expected that up to 172 turbines will be constructed; if the 2.1 MW 

Suzlon S111 is selected, it is expected that up to 142 turbines will be constructed.  As committed to in 
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the filing made on December 13, 2013, the Applicant shall identify which of the turbine models has 

been selected before the preconstruction conference with the OPSB Staff.   

 

As indicated in the original Application, preliminary analysis indicates that the turbines will have 

capacity factors of 30-38%.  Accounting for the total generating capacity of 300 MW, anticipated 

operating times, and turbine capacity factors, the Facility will generate approximately 788,400 to 

998,640 megawatt hours (“MWh”) of electricity each year.  It is expected that the Applicant will develop, 

construct, own, and operate the Facility.   

 

(b) Land Area Requirements 

No changes to the Impact Assumptions are proposed as part of this Amendment.  Table 03-2 presents 

the estimated footprint for the Facility’s underground collection lines, access roads, turbines, and 

collector substation (components addressed in this Amendment).  The assumption for the remaining 

Facility components (e.g., the operations and maintenance [“O&M”] facility) remain as described in the 

original Application.   

 

Table 03-2.  Impact Assumptions  

Facility 
Components 

Typical Area of 
Vegetation Clearing 

Area of Total Soil 
Disturbance 

(temporary and 
permanent) 

Area of Permanent 
(fill/structures) 

Disturbance 

Buried Electrical 
Collection Cable1 

25’ wide per linear foot 
of cable 

25’ wide per linear foot 
of cable 

none 

Access Roads 
55’ wide per linear foot 

of road 
40’ wide per linear foot 

of road 
20’ wide per linear foot  

of road 

Wind Turbines and 
Workspaces 

200’ radius per turbine 200’ radius per turbine 
0.2 acre per turbine 

(pedestal plus crane pad) 

Collector Substation 5 acres 5 acres 5 acres 

Meteorological 
Towers2 

1 acre per tower  0.03 acre per tower 0.00002 acre per tower 

1These values represent averages for clearing and soil disturbance.  Some sections of buried electrical cable will be wider than 
25 feet because of the number of collection strings that need to convene near the Project substation.  However, in many 
other locations the disturbance will be less than 25 feet, resulting in an overall average of 25 feet across the Project Area.   

2As described below in Section 4906-17-03(A)(2) of the original Application, the Facility will require up to four permanent 
meteorological towers.  While the impact assumptions in Table 03-2 are per tower, all impacts presented in this Application 
account for four met towers. 

 

(2) Description of Major Equipment 

The initial Application called for approximately 83.6 miles of underground collection lines.  The Applicant’s 

proposed collection line relocations and additions would result in a net increase of approximately 9,503 feet 



 

Hardin Wind, LLC 
14-1557-EL-BGA  Page 8 

(1.80 miles) of underground collection lines.  Relocating the six segments of collection lines results in a 

decrease of approximately 2,960 feet (0.56 mile) compared to the original Application, while installation of 

the new collection lines results in an increase of approximately 12,463 feet (2.36 miles).  All disturbance 

associated with the collection lines will be temporary in nature.  No new permanent impacts will occur as a 

result of the revised collection line system.   

 

With respect to the access roads, the initial Application called for approximately 60.5 miles of access roads.  

In this proposed Amendment, there are ten relocated access roads and two proposed new access roads, 

which would result in a net decrease of approximately 172 feet of access road accounting for access road 

relocations, additions, and removal.   

 

The five turbine shifts will not result in a change to the acreage or land use impacted.  All turbine shifts are 

proposed to be within active agricultural lands, so impacts to land use and ecological communities will 

remain unchanged.   

 

The relocation of the western-most met tower will not result in a change to the acreage or land use 

impacted.  The description and dimensions of the met tower remain as described in the original Application.   

 

The collector substation will not change in size from that originally proposed.  The description and 

equipment included in the collector substation will remain unchanged from that discussed on page 16, 44, 

and 53 of the original application.   

 

(3) Need for New Transmission Lines  

The Applicant will construct a new 345 kV overhead generator lead line, to transmit electricity from the 

Project collector substation to the POI substation, adjacent to the existing AEP 345 kV East Lima – 

Marysville circuit.  This new line will be located within leased agricultural land, and was permitted separately 

(see Case No. 13-1768-EL-BTX, certified by the Board March 17, 2014).  The changes to the wind facility 

described in this Petition would result in a reduction of approximately 11,630 feet (2.2 miles) of the overhead 

345 kV transmission line.   

 

(B) DETAILED PROJECT SCHEDULE  
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(1) Schedule  

Below is a detailed project schedule for the Board’s review.  The original Application estimated the start of 

construction in October 2014 with an in-service date of April 2016.  The Applicant has been working 

diligently on various issues that have resulted in delays, including resolving requests for a rehearing and an 

ongoing appeal to the Supreme Court of Ohio.  Nevertheless, the Applicant estimates that the preparation of 

the final design will be completed in the third quarter of 2015 and that construction of the facility will begin in 

the fourth quarter of 2015 and run through the middle of 2016, followed by system testing.  The Facility will 

be placed in service at the end of 2016.   

 

(2) Impact of Critical Delays 

The impact of delays remains as described in the original Application.   
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4906-17-04 PROJECT AREA ANALYSES 

Figure 04-1 has been updated for this Amendment to show the revised Facility layout and constraints, including 

setbacks, public roads, streams, and wetlands.   

 

4906-17-05 TECHNICAL DATA 

 

(A) SITE 

 

(1) Geography and Topography 

Geography and topography of the Project Area and the surrounding area remain as presented in the original 

Application.   

 

(2) Aerial Photographs 

Aerial photographs of the Project Area and the surrounding area remain as presented in the original 

Application.   

 

(3) Existing Features Map 

Existing features in the Project Area and the surrounding area remain as presented in the original 

Application.   

 

(4) Geology and Seismology 

Geology and seismology remain as presented in the original Application.   

 

(5) Hydrology and Wind 

Geology and seismology remain as presented in the original Application.   

 

(B) LAYOUT AND CONSTRUCTION  

 

(1) Project Area Site Activities  

As described above, the information below is presented to facilitate understanding of the activities 

associated with the proposed changes to the wind energy facility.  Sub-sections required under 4906-17-

05(B)(1) for which nothing has changed since the original Application are not included (e.g., test borings).   
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(a) Turbines 

Turbines, including the foundations and workspaces, will be installed according to the methods and 

specifications described in the original application.  This section will focus on the five turbines proposed 

for relocation: turbines 25, 54, 62, 129, and 198.   

 

• Turbine 25 has been shifted 433 feet to the east upon the landowner’s request.  The owner of 

the parcel on which turbine 25 was originally sited decided he did not want to host the turbine, 

but would sign a setback agreement.  Therefore, the turbine was shifted onto the adjacent 

parcel, owned by a participating landowner.   

• Turbine 54 has been shifted 1,014 feet to the east to improve turbine spacing, which will allow 

for maximization of wind resource.   

• Turbine 62 has been shifted 260 feet to the east to improve turbine spacing, which will allow 

for maximization of wind resource.   

• Turbine 129 has been shifted 491 feet to the north upon the landowner’s request.  The owner 

of the parcel on which turbine 129 was originally sited decided he did not want to host the 

turbine, but would sign a setback agreement.  Therefore, the turbine was shifted onto the 

adjacent parcel, owned by a participating landowner.   

• Turbine 198 has been shifted 203 feet to the west upon the landowner’s request.  The owner 

of the parcel on which turbine 198 was originally sited decided he did not want the turbine at 

that location in his field, but will still participate (and host turbine 201).  Therefore, the turbine 

was shifted onto the adjacent parcel, owned by a participating landowner.   

 

All five turbines remain completely within agricultural lands, and will be on parcels that were 

participating parcels as of the date the original Application was filed.   

 

(b) Collector Substation 

The collector substation will be installed according to the methods described in the original application.  

However, the location of the collector substation has been shifted approximately 2 miles to the 

northeast, as the crow flies, to a site adjacent to the approved transmission line for the Project.  This 

shift places the collector substation closer to the interconnect substation, which would result in a 

reduction of approximately 11,630 feet (2.2 miles) in overhead 345 kV transmission line and provide the 

Facility with more flexibility when final determinations on turbine and locations are made.  The collector 

substation was previously located approximately 755 feet from the nearest non-participating residence, 

and is now proposed to be located on a new parcel 1,126 feet from the nearest non-participating 
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residence.  The currently proposed location for the collector substation is shown on the updated Figure 

05-4.   

 

(c) Access Roads 

Access roads will be installed according to the methods and specifications described in the original 

application.  This section will describe the ten instances where the access road locations will be shifted, 

and the two new proposed segments of access road.   

 

• The access road to turbine -11 has been shifted to enter the field further west, upon a 

landowner’s request.  The new route will follow a crop row through the field of a Project 

participant, and will result in a net reduction of approximately 734 feet of access road 

compared to the originally permitted layout.  

• The access road to turbine 25 has been shifted to serve the new locations of this turbine, as 

described above.  This re-configuration will result in net reduction of approximately 8 feet of 

access road compared to the originally permitted layout.   

• The access road to turbines 54 and 62 have been shifted to serve the new locations of these 

turbines, as described above.  This re-configuration will result in net reduction of approximately 

637 feet of access road compared to the originally permitted layout.   

• The access road to turbine 113 has been shifted to be located entirely within participating 

parcels.  The original alignment inadvertently crossed over onto the edge of a non-participating 

parcel.  This re-configuration will result in net reduction of approximately 341 feet of access 

road compared to the originally permitted layout.   

• The access road to turbine 129 has been re-configured to approach the new turbine site, 

described above in 4906-17-05(B)(1)(a).  This re-alignment will result in the net reduction of 

approximately 480 feet of access road compared to the originally permitted layout.   

• A new 1,657-foot section of access road has been added to service turbine 134.  The 

landowner is undecided on where it wants the road to go, so this option is needed to 

accommodate the potential request.  The new route is entirely within agricultural land.   

• The access road to turbine 188 has been shifted to the east to avoid crossing a large drainage 

tile, upon the landowner’s request.  This re-configuration will result in a net reduction of 

approximately 141 feet of access road compared to the originally permitted layout.   

• The access road to turbine 189 has been shifted further west, upon the landowner’s request, 

to more closely follow the hedgerow.  This re-alignment will result in a net increase of 

approximately 69 feet of access road compared to the originally permitted layout.   
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• The access road to turbine 191 has been switched to approach from the south instead of the 

north to avoid a road upgrade.  This re-alignment will result in a decrease of approximately 

1,037 feet of access road compared to the originally permitted layout.   

• The access road to turbine 193 has been shifted southward upon a landowner’s request.  The 

new route will follow a crop row through the field of a Project participant.  This re-alignment will 

result in a net reduction of approximately 21 feet of access road compared to the originally 

permitted layout.  

• A new 986-foot section of access road has been added to service the new collector substation 

location.  As described above, the re-location of the collector substation and associated 

infrastructure will result in the elimination of approximately 11,630 feet (2.2 miles) of overhead 

345 kV transmission line.   

 

(d) Buried Collection System Installation 

Collection lines will be installed according to the methods and specifications described in the original 

application.  This section will describe the six instances where collection lines will be shifted, and the six 

new segments of collection lines.   

 

• A new 2,080-foot section of collection line has been added between turbines -23 and -27.  This 

new section was needed to logically connect this circuit to the new collector substation 

location.  This connection will require an additional stream crossing.   

• The collection line to turbine 25 has been shifted to serve the new location of this turbine, as 

described above.  This re-configuration will result in a net reduction of approximately 269 feet 

of collection line compared to the originally permitted layout.   

• The collection lines to turbines 54 and 62 have been reconfigured to approach the new 

locations of these turbines from the east rather than the west and south.  This re-configuration 

will result in net reduction of approximately 2,547 feet of collection line compared to the 

originally permitted layout, and will eliminate a stream crossing.   

• A 1,370-foot section of collection line has been added running north from turbine 104 to 

provide more flexibility in this area.  Although there is a stream crossing on this new section, it 

may reduce the total number of crossings required by avoiding the two stream crossings 

between turbines 98 and 114.   

• The collection line in the vicinity of turbine 124 has been shifted slightly north to accommodate 

the landowner’s request to shift it closer to the property line.  This re-alignment will result in a 

net increase of approximately 279 feet of collection line.   
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• The collection line to turbine 129 has been re-configured to approach the new turbine site, 

described above in 4906-17-05(B)(1)(a).  This re-alignment will result in the net reduction of 

approximately 470 feet of access road compared to the original layout.   

• A new section of collection line approximately 3,005 feet in length has been added between 

turbines 129 and -22.  This addition is necessary to connect the circuits due to previously 

removed turbines.  Approximately 2,018 feet of the new collection line segment will be co-

located with the transmission line, permitted under Case No. 13-1768-EL-BTX.   

• A new section of collection line has been added to connect turbines 161 and 169 with the 

interconnection substation (permitted under Case No. 13-1767-EL-BSB).  This re-alignment 

primarily follows the route of the transmission line, and will result in a net increase of 

approximately 592 feet of collection line.   

• The section of collection line that runs between turbines 188 and 191 has been shifted to the 

east so as to be partially co-located with the new access road to turbine 191.  This re-

alignment will result in a net increase of approximately 142 feet of collection line.   

• The section of collection line that runs between turbines 196 and 198 has been shifted slightly 

upon request of the landowner to minimize impacts to the agricultural field.  This re-alignment 

will result in a net increase of approximately 84 feet of collection line.   

• Two new segments of buried collection line totaling approximately 4,526 feet have been added 

in the vicinity of the new collector substation.  These additions are necessary to link the circuits 

to the substation.  As indicated above, the re-location of the collector substation and 

associated infrastructure will result in the elimination of approximately 11,630 feet (2.2 miles) 

of overhead 345 kV transmission line.   

 

All relocated and new collection lines are on lands leased by the Applicant, and all disturbance 

associated with the collection lines will be temporary in nature.  No new permanent impacts will occur 

as a result of the revised collection line system.   

 

(2) Layout 

The proposed layout of all Facility components is illustrated on the updated Figure 05-4, which was 

prepared at a 1:12,000 scale using 2011 NAIP aerial imagery as the base mapping.   

 

(3) Structures 
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(a) Dimensions 

As described in 4906-17-03(A)(1)(a), this Amendment introduces two additional turbine models under 

consideration for the Facility.  The dimensions of these turbines (see Table 03-1 of this Amendment) 

are within the range of dimensions presented in Table 03-1 of the original Application.  The tallest hub 

height under consideration for the Facility is still 328 feet (100 meters), found on the REpower MM100 

and Gamesa G97; the largest rotor diameter under consideration for the Facility is still 400 feet (122 

meters), found on the REpower M122.  The maximum total turbine height (i.e., height at the highest 

blade tip position) of all the models under consideration is still 492 feet (150 meters), which is 

associated with the MM100, M122, N117, V110, V117 and G114 models.   

 

The dimensions of the O&M facility, collector substation, and meteorological towers remain as 

described in the original Application.   

 

(b) Construction Materials 

Construction materials are as described in the original Application. 

 

(c) Color and Texture 

Color and texture are as described in the original Application. 

 

(d) Photographic Interpretation or Pictorial Sketches 

The appearance of the Facility will remain as described in the original Application.  The five minor 

turbine shifts, collector substation relocation, and the associated re-alignment of access roads and 

collection lines proposed in this Amendment will not change the visual character of the area or general 

visibility of the Facility when compared to the layout presented in the original Application.  The proposed 

changes may be noticeable in some locations in the Project Area, particularly in the immediate vicinity 

of the proposed changes.  For example, several of the access roads have been re-configured to be 

located further away from homes, which would reduce visual impact to those residents.   

 

(e) Unusual Features  
No unusual features are expected, as all Facility components are consistent with typical wind energy 

facilities.  This remains as described in the original Application. 
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(4) Plans for Construction 

Project construction is anticipated to proceed in the following sequence, with multiple activities being 

performed concurrently:  

• Grading of the field construction office, laydown yards, and substation areas; 

• General clearing and construction of access roads, crane pads and turn-around areas; 

• Construction of turbine tower foundations; 

• Assembling and erection of the wind turbines; 

• Installation of the electrical collection system; 

• Construction and installation of the substations; 

• Plant commissioning and energization;  

• Final grading and drainage; and 

• Restoration activities. 

 

Please see Section 4906-17-05(B)(1) of the original Application for additional detail. 

 

(5) Future Plans 

Future plans are as described in the original Application. 

 

(C) EQUIPMENT 

 

(1) Wind Powered Electric Generation Equipment 

The description of the turbines and electrical system provided in this section of the original Application 

remain accurate, except the Facility will utilize only 172 turbines (as noted earlier).  All proposed changes to 

Facility components are described in Section 4906-17-03(A)(2).  In addition, information about the additional 

turbines models under consideration can be found in Exhibit A of this Amendment.   

 

(2) Safety Equipment 

Safety equipment is as described in the original Application, which included representative safety manuals 

as Exhibit S.  As committed to in the December 13, 2013 filing and as set forth in the Certificate conditions 

in Case No. 13-1177-EL-BGN, Hardin Wind will provide Staff with the appropriate safety manual after a final 

turbine is selected for the Facility.   
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(3) Other Major Equipment 

Other major equipment associated with the Facility includes an electrical substation.  The Applicant is 

seeking approval in this Amendment to relocate the Project collector substation onto a new parcel 

approximately 2 miles to the northeast, as the crow flies.  The collector substation would be located adjacent 

to the transmission line for the Project (approved under Case No. 13-1768-EL-BTX on March 17, 2014).  

This shift places the collector substation closer to the interconnect substation, which would result in a 

reduction of 11,630 feet (2.2 miles) in overhead 345 kV transmission line and provide the Facility with more 

flexibility when final determinations on turbine models and locations are made.  The proposed relocated 

location for the collector substation is shown on the updated Figure 05-4.  The collector substation will not 

change in size from that originally proposed.  The description and equipment included in the collector 

substation will remain unchanged from that discussed on page 16, 44, and 53 of the original application.   

 

(D) REGIONAL ELECTRIC POWER SYSTEM 

Interconnection to the regional electric power system is as described in the original Application.   

 

4906-17-06 FINANCIAL DATA 

(A) OWNERSHIP 

No further land rights are required to support this proposed Amendment to the Certificate.   

 

(B) CAPITAL AND INTANGIBLE COSTS 

Costs are as described in the original Application.   

 

(C) OPERATION AND MAINTENANCE EXPENSES 

Operation and maintenance expenses are as described in the original Application.   

 

(D) DELAYS 

The impacts/costs of delays are as described in the original Application.   

 

4906-17-07 ENVIRONMENTAL DATA 

Environmental data regarding air, water, and solid waste remain as presented in the original Application.  Also, the 

Applicant will adhere to the environmental commitments filed December 13, 2013 and the environmental conditions 

of the Certificate granted in Case No. 13-1177-EL-BGN.   
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4906-17-08 SOCIAL AND ECOLOGICAL DATA 

(A) HEALTH AND SAFETY 

 

(1) Demographic 

Demographic information remains as presented in the original Application.   

 

(2) Noise  

Resource Systems Group, Inc. (“RSG”) was retained by the Applicant to evaluate potential noise impacts 

from the proposed Facility (see Exhibit P of the original Application).  To ensure that the proposed turbine 

shifts described in this Amendment do not cause sound levels at non-participating residences to exceed the 

Facility’s 45 dBA (decibels, A-weighted) design goal, RSG performed modeling of the revised layout (see 

Exhibit B, attached to this Amendment).  Background sound modeling remains as described in the original 

Application.   

 

(a) Construction Noise Levels 

Construction noise levels remain as described in the original Application.   

 

(b) Operational Noise Levels 

(i) Assessment Criteria 

Assessment criteria remain as described in the original Application: the Applicant has voluntarily 

adopted a design goal of 45 dBA.  In addition, the OPSB Staff, the Ohio Farm Bureau Federation, 

and the Applicant stipulated to, and the OPSB adopted, a condition regarding noise such that the 

facility noise contribution does not result in noise levels at the exterior of any currently existing non-

participating sensitive receptor that exceed the project area ambient nighttime sound level of 42 

dBA by 5 dBA.  This stipulation became part of the Certificate granted March 17, 2014.   

 

(ii) Turbine Sound Level 

Since the specific make and model of turbine to be installed in the Project Area has not yet been 

determined, the sound characteristics of all turbines under consideration were reviewed.  The 

Gamesa G97 model was used to model Facility noise in the original Application because it has the 

highest sound power level of the models under consideration at that time.  The sound power level 

of the Gamesa G97 is 105.8 ± 2 dBA for wind speeds of 7 m/s and greater (measured at the 10-

meter anemometer height).  It should be noted that the GE103 turbine, now under consideration for 

the Facility as described above in Section 4906-17-03(A)(1)(a), has a slightly less maximum sound 
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power level than the Gamesa G97 with the addition of Low Noise Trailing Edge technology.  

Without the technology, the GE103 turbine has a slightly higher maximum sound power output than 

the Gamesa G97 turbine.  However, for consistency in comparison between the original Application 

and this Amendment, the Gamesa G97 model was used to in the updated modeling of Facility 

noise (see Exhibit B of this Amendment) to allow for a direct comparison between the original 

Application layout and the layout proposed in this Amendment.  Should the GE103 turbine 

ultimately be selected for the Facility, the Low Noise Trailing Edge technology will be employed to 

limit the maximum sound level to the 105.8 dBA level modeled herein.  The second additional 

turbine being proposed in this Petition, the Suzlon S111, has a maximum sound power output less 

than the Gamesa G97 turbine (105 dBA).   

 

(iii) Noise Modeling Methodology and Assumptions 

Updated sound propagation modeling was performed according to the International Standards 

Organization ISO 9613-2 standard with Datakustik’s Cadna/A modeling package.  Updated 

modeling of turbine sound levels was performed with the same parameters and same methodology 

as is described in the original Application.  The only difference in methodology is that sound from 

the collector substation has been included in the revised modeling.  Because transformer sound 

pressure levels are louder when fans are running, sound emissions for the substation were 

modeled both with the fans off (ONAN) and the fans on (ONAF).  See Exhibit B of this Amendment 

for additional information about transformer noise.   

 

(iv) Model Results 

Modeling results are shown as a sound contour map in Figures 2 and 3 in Exhibit B of this 

Amendment.  The colored lines emanating from the wind turbines are color-coded isolines, where 

red represents the highest sound level and blue represents the lowest.  The Facility design goal of 

45 dBA is depicted in orange.  Turbines that have been modeled in Noise Reduced Operations 

(NRO) mode are indicated by yellow, orange, or red symbols for sound emissions of 104 dBA, 103 

dBA, and 102 dBA respectively.  Full sound power for the modeled Gamesa G97 turbine is 105.8 

dBA; these turbines are indicated by grey turbine symbols.   

 

With the transformer under ONAN cooling, there are two non-participating residences that exceed 

45 dBA.  These residences are the exact same residences that exceeded 45 dBA in the permitted 

layout, submitted under the original Application.  In both locations, this is due to sound level 

contributions from the Invenergy Hardin Wind turbine array.  Sound emissions from only the Scioto 
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Ridge Wind Farm will not cause exceedences of the 45 dBA design goal at non-participating 

residences.  In the ONAN transformer condition, an additional turbine NRO will be required on the 

closest turbine (154) located to the east-northeast of the proposed collector substation.  In the 

ONAF transformer condition, an additional NRO is also required on the second-closest turbine 

(158) to the southeast of the collector substation.  The sound level standard deviations at some of 

the worst-case non-participating receivers range from 1.3 to 3.0 dB2.   

 

Sound levels at non-participating residences due to the Scioto Ridge Wind Farm in the current 

layout are generally lower than with the previous layout, primarily due to the four turbine removals.  

This has allowed the reduction of NRO modes at several turbines compared to the permitted 

assumptions.  With these changes, the 45 dBA design goal is still met at all non-participating 

residences and the following two conclusions from the RSG’s June 2013 Noise Impact assessment 

are still valid:  

 

1. With NROs applied to some turbines, the highest modeled sound level at a non-

participating receiver was 45 dBA.  

2. Modeling of the cumulative impacts, the recently-permitted Invenergy Hardin Wind Farm 

and the Scioto Ridge Wind Farm showed 45 dBA exceeded at two non-participating 

residences, 63 and 462.  Sound levels were 45 and 46 dBA respectively.  

 

With mitigation applied so that the Scioto Ridge turbines operate in NRO modes, the Facility will 

comply with the condition of the Certificate granted March 17, 2014 that the Facility noise 

contribution not result in noise levels at the exterior of any currently existing non-participating 

sensitive receptor that exceed the project area ambient nighttime by 5 dBA, even when the 

cumulative effects of Invenergy’s Hardin Wind Project are considered.  The addition of the Low 

Noise Trailing Edge technology will allow for use of the GE103 turbine as well, to ensure use of 

that turbine remains within the requirements of the Certificate.  It should also be noted that the 

Facility sound emissions were modeled using 172 Gamesa G97 turbines operating under the 

highest possible sound levels, in order to present a worst-case scenario for impacts conditions (i.e., 

sound levels will often be lower than those presented herein, which represent the worst-case 

scenario).  Since the Gamesa G97 is a 2.0 MW turbine, the Facility will not be constructed thusly; if 
                                                             
2Standard deviation is a measure of how much variation exists from the average (mean).  A low standard deviation indicates that the data 

points tend to be very close to the mean, while a high standard deviation indicates that the data points are spread out over a large range of 
values.  Variation in the standard deviation due to modeling is dependent upon the number of sources and the distance between the sources 
and the modeled receiver.  Standard deviations include the combined uncertainty from both sound power measurement and sound 
propagation modeling.   
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this turbine model is selected, only 150 turbines will be constructed, resulting in lower noise levels 

at many locations than those presented herein.  It should also be noted that sound levels at non-

participating parcel boundaries range from 33 to 50 dBA, which is a decrease from the original 

application range of 34 to 54 dBA. Maps showing the parcel boundaries along with the modeling 

results are included in Exhibit B.  

 

(v) Infrasound and Low Frequency Noise 

Infrasound and low frequency noise remain as described in the original Application.   

 

(vi) Traffic and Transportation 

Transportation noise remains as described in the original Application.   

 

(c) Location of Noise-Sensitive Areas within One-Mile of the Facility  

The location of and impacts to noise-sensitive areas within one mile of the Facility remain as described 

in the original Application.   

 

(d) Mitigation of Noise Emissions during Construction and Operation 

Mitigation of noise emissions remains as described in the original Application.  The Applicant will 

adhere to its commitment (filed December 13, 2013 in Case No. 13-1177-EL-BGN) to develop a 

complaint resolution process that shall include procedures for responding to complaints about 

excessive noise during construction and during operation.   

 

(3) Water  

Hydrogeology and geotechnical information for the proposed Facility remain as presented in the original 

Application.   

 

(4) Ice Throw 

Ice shedding/ice throw remain as presented in the original Application, with mitigation including the 

Applicant’s commitment (filed December 13, 2013 in Case No. 13-1177-EL-BGN) to include an ice warning 

system on turbines.   

 

(5) Blade Shear 

Blade shear remains as presented in the original Application.   
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(6) Shadow Flicker 

Potential shadow flicker impacts were re-analyzed for the currently proposed layout (see Exhibit C of this 

Amendment), using the same computer model and assumptions as in the original Application.  Figure 3 in 

Exhibit C of this Amendment illustrates the results of the updated shadow flicker analysis.  Table 08-1 

summarizes the projected shadow flicker at each of the 581 non-participating receptors located within 1,220 

meters of a proposed turbine site, and compares those results to those permitted in the original Application.   

 

Table 08-1.  Summary Comparison of Shadow Flicker Impacts 

Shadow Flicker 
Number of Non-Participating Receptors 

Original Application Current Layout 
0 hours/year 110 112 

0-1 hours/year 3 3 

1-10 hours/year 214 225 

10-20 hours/year 132 122 

20-30 hours/year 67 67 

30-100 hours/year 55 52 

 

Of the 52 non-participating residences predicted to receive more than 30 hours of shadow flicker per year, 

15 are pending (i.e., landowner is anticipated to become a participant) and 37 are non-participants.  

However, to assure a worst-case analysis, pending participants have been included with the non-

participating receptors in the summary above.  Table 08-02 summarizes the expected shadow flicker for 

non-participating receptors exceeding 30 hours/year predicted, comparing the results presented in the 

original Application with those anticipated under the currently proposed layout.   

 

Table 08-2.  Shadow Flicker Impacts at Non-Participating Residences Exceeding 30 Hours/Year 

Receptor 
ID Project Status 

Shadow Flicker 
Original Application 

(hh:mm:ss/year) 

Shadow Flicker 
Current Layout 

(hh:mm:ss/year) 
Change 

(hh:mm:ss/year) 

769 Pending 41:38:00 13:26:00 -28:12:00 

1635 Non-Participating 51:38:00 16:15:00 -35:23:00 

1734 Pending 34:24:00 22:27:00 -11:57:00 

655 Non-Participating 31:57:00 29:00:00 -2:57:00 

1509 Pending 30:21:00 30:21:00 0:00:00 

54 Non-Participating 30:30:00 30:30:00 0:00:00 

1352 Non-Participating 30:40:00 30:40:00 0:00:00 
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Receptor 
ID Project Status 

Shadow Flicker 
Original Application 

(hh:mm:ss/year) 

Shadow Flicker 
Current Layout 

(hh:mm:ss/year) 
Change 

(hh:mm:ss/year) 

1591 Non-Participating 22:20:00 31:10:00 +8:50:00 

390 Non-Participating 31:24:00 31:24:00 0:00:00 

2116 Non-Participating 31:37:00 31:37:00 0:00:00 

328 Non-Participating 31:51:00 31:51:00 0:00:00 

1344 Non-Participating 34:31:00 32:17:00 -2:14:00 

1755 Non-Participating 32:25:00 32:25:00 0:00:00 

1397 Non-Participating 32:28:00 32:28:00 0:00:00 

1238 Non-Participating 32:32:00 32:32:00 0:00:00 

436 Non-Participating 32:49:00 32:49:00 0:00:00 

197 Non-Participating 32:56:00 32:56:00 0:00:00 

1747 Non-Participating 38:01:00 32:59:00 -5:02:00 

537 Non-Participating 33:22:00 33:22:00 0:00:00 

331 Non-Participating 33:25:00 33:25:00 0:00:00 

34 Non-Participating 34:16:00 34:16:00 0:00:00 

1351 Non-Participating 35:17:00 35:17:00 0:00:00 

1041 Non-Participating 35:26:00 35:26:00 0:00:00 

736 Pending 36:07:00 36:07:00 0:00:00 

395 Non-Participating 36:27:00 36:27:00 0:00:00 

1912 Non-Participating 37:07:00 37:07:00 0:00:00 

1047 Non-Participating 38:19:00 38:19:00 0:00:00 

654 Non-Participating 38:45:00 38:45:00 0:00:00 

1077 Non-Participating 39:13:00 39:13:00 0:00:00 

375 Pending 39:46:00 39:46:00 0:00:00 

1508 Pending 40:04:00 40:04:00 0:00:00 

490 Non-Participating 40:29:00 40:29:00 0:00:00 

392 Non-Participating 41:45:00 41:45:00 0:00:00 

1963 Non-Participating 42:26:00 42:26:00 0:00:00 

1511 Pending 42:58:00 42:58:00 0:00:00 

1356 Pending 43:57:00 43:57:00 0:00:00 

1111 Pending 44:02:00 44:02:00 0:00:00 

1666 Non-Participating 44:08:00 44:08:00 0:00:00 

440 Non-Participating 44:29:00 44:29:00 0:00:00 

1193 Non-Participating 45:29:00 45:29:00 0:00:00 

2044 Non-Participating 46:47:00 46:47:00 0:00:00 
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Receptor 
ID Project Status 

Shadow Flicker 
Original Application 

(hh:mm:ss/year) 

Shadow Flicker 
Current Layout 

(hh:mm:ss/year) 
Change 

(hh:mm:ss/year) 

1184 Non-Participating 46:57:00 46:57:00 0:00:00 

1233 Non-Participating 47:35:00 47:35:00 0:00:00 

265 Pending 49:04:00 49:04:00 0:00:00 

29 Pending 52:45:00 52:45:00 0:00:00 

776 Pending 53:48:00 53:48:00 0:00:00 

1652 Pending 53:54:00 53:54:00 0:00:00 

1661 Pending 56:39:00 56:39:00 0:00:00 

1090 Non-Participating 58:10:00 58:10:00 0:00:00 

824 Non-Participating 58:29:00 58:29:00 0:00:00 

1232 Non-Participating 68:02:00 59:35:00 -8:27:00 

274 Pending 62:07:00 62:07:00 0:00:00 

1192 Non-Participating 64:46:00 64:46:00 0:00:00 

1990 Pending 67:54:00 65:16:00 -2:38:00 

1187 Non-Participating 69:23:00 69:23:00 0:00:00 

19 Non-Participating 73:03:00 73:03:00 0:00:00 

1632 Pending 75:00:00 75:00:00 0:00:00 

 

Although shadow flicker at these receptors exceeds the 30-hour per year threshold, these calculations do 

not take into account the actual location and orientation of windows, or the screening effects associated with 

existing, site-specific conditions and obstacles such as vegetation and/or buildings.  This analysis also 

assumes turbine rotors are continuously in motion during daylight hours, which will not necessarily be the 

case (i.e., the blades do not spin below the cut-in speeds of 3 m/s [6.7 mph]).  In addition, many of the 

modeled shadow-flicker hours are expected to be low intensity because they would occur during the early 

morning or late afternoon hours when the sun is low in the sky.  As the sun sinks below the horizon, more of 

its light is scattered by the atmosphere, which has the effect of dampening its brightness and therefore 

reducing its ability to cast dark shadows.   

 

It is important to note that shadow flicker from wind turbines can often be readily mitigated by planting of 

trees to screen the affected windows from the sun, or by the installation of blinds or curtains at the windows 

concerned.  By closing these blinds or curtains during periods of shadow flicker, the shadow clicker effect 

can be effectively mitigated.  Curtailment of specific turbines during periods of shadow flicker is another 

option available to mitigate shadow-flicker impacts.   
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As stated earlier, the number of turbines proposed for the Project will depend on the turbine model chosen.  

This will provide additional opportunities for minimizing shadow-flicker effects.  Specifically, if the M122 

turbine model is ultimately used for this Project, only 100 turbines would be constructed, thereby eliminating 

43% of the turbines sites used in this analysis.  The only scenario under which 172 turbines would be 

constructed is if the General Electric GE100 or GE103 turbine (or a similar 1.7 MW model) is selected.  In 

that case, since the GE100 and GE103 have 100-meter and 103-meter rotor diameters, respectively, the 

turbines would cast shorter shadows, thereby affecting fewer residences.  However, because the final 

turbine model is not known, and to provide a conservative, worst-case analysis, this study evaluates the 

potential impact of 172 M122 turbines, when in fact this scenario will never be implemented for this Project.  

Therefore, given all the worst case scenario assumptions, shadow flicker impacts on non-participating and 

pending receptors will be significantly reduced prior to construction, and may possibly be entirely eliminated 

at some receptors.  The Applicant will adhere to the shadow flicker condition in the Certificate granted 

March 17, 2014 and the shadow flicker commitments filed December 13, 2013, in Case No. 13-1177-EL-

BGN.  A pre-construction shadow flicker analysis will be conducted to determine the actual shadow flicker 

effects based on the final turbine model selected, and the associated turbine sites.   

 

Shadow flicker impacts to primary roads remain as described in the original Application.   

 

(B) ECOLOGICAL IMPACT 

 

(1) Project Area Site Information 

In support of the preparation of this Amendment, Cardno ENTRIX (“Cardno”) conducted on-site ecological 

and wetland surveys of the previously un-surveyed portions of the Project Area affected by the layout 

changes.  The report summarizing these findings is attached hereto as Exhibit D of this Amendment.   

 

In addition, Stantec conducted numerous on-site avian and bat studies, including diurnal raptor migration 

surveys, a raptor nest survey, passerine migration surveys, a bat mist-netting, and bat acoustic surveys.  

Survey methodologies were based on the Ohio Department of Natural Resources (“ODNR”) Division of 

Wildlife’s Cooperative Agreement document “On-Shore Bird and Bat Pre- and Post-Construction Monitoring 

Protocol for Commercial Wind”.  The bird and bat surveys conducted in the vicinity of and within the Project 

Area remain valid and the results of these surveys are described in the original Application.   
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(a) Open Spaces and Facility Map 

Figure 08-1 has been updated for this Amendment to show the revised Facility layout and lands within a 

0.5-mile radius of the proposed Facility.  This mapping was developed from 2011 NAIP aerial imagery.   

 

(b) Vegetation Survey 

Cardno completed an extensive desktop habitat mapping effort as part of the ecological assessment 

conducted as part of the original Application, to screen for and classify potential environmental 

resources (see Exhibit H of the original Application).  This habitat mapping was conducted within a 

large study area (31,968.2 acres) encompassing Facility components.  Because the layout shifts 

associated with this Amendment are so minor, all areas of potential disturbance were included in the 

original mapping.  Table 08-7 in the original Application summarized habitat/vegetation types in the 

study area, and remains accurate.   

 

For the fieldwork associated with the original Application, Cardno focused on a Project Corridor, which 

included a 400-foot buffer centered on the permitted Facility infrastructure totaling 4,755 acres.  Using 

the same methodology, Cardno created an Amended Project Corridor that includes a 400-foot buffer 

centered on the currently proposed Facility infrastructure, which totals 4,671 acres.  Additional field 

surveys were conducted in July 2014.  These surveys focused on the 197.4 acre “New Project Area” 

(i.e., the portion of the Amended Project Corridor that had not been previously surveyed).   

 

Table 08-3.  Habitats/Vegetation Types in the New Project Area 
Habitat Acres % Composition 
Agriculture (cultivated fields) 149.6 76% 

Agriculture (pasture/hay) 30.4 15% 
Developed Open Space 11.8 6% 
Forested (woodlots) 4.8 2% 
Grassland/Herbaceous 0.8 <1% 
Total 197.4 acres 100% 

 

Cardno determined that these vegetative communities were dominated by the same species recorded 

in the original surveys.  The descriptions of trees, shrubs, and herbs found in the original Application 

remains accurate.   

 

(c) Animal Life Survey 

During the July 2014 surveys, Cardno confirmed that the wildlife habitat found in the New Project Area 

is virtually identical to the rest of the previously surveyed Project Area.  As indicated above, Stantec 
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conducted numerous avian and bat studies throughout the Project Area and surrounding area (see 

Exhibits I, J, K, and L of the original Application).  Animal resources in the vicinity of the Project Area 

were also identified through analysis of existing data sources, such as the Ohio Breeding Bird Atlas, the 

North American Breeding Bird Survey, the Audubon Christmas Bird Count, the American Society of 

Mammalogists, the Ohio Frog and Toad Calling Survey, and the Ohio Salamander Monitoring Program.  

These various sources of information were synthesized and presented in the original Application, and 

that that information remains accurate.   

 

(d) Summary of Ecological Impact Studies 

The summary of ecological impact studies presented in the original Application remains accurate.  In 

addition, in July 2014, environmental scientists from Cardno mapped and described ecological 

communities, and delineated wetlands and streams within the New Project Area.   

 

The amended ecological assessment prepared by Cardno identified and mapped five vegetation 

types/habitats within the New Project Area: agricultural (cultivated), agricultural (pasture/hay), 

developed open space, forested woodlots, and grassland/herbaceous.  Agricultural communities are 

dominant, accounting for approximately 91% of the 197.4-acre the New Project Area.  See Section 

4906-17-08(B)(1)(b) above for additional detail about vegetation.  One wetland was delineated in the 

New Project Area, totaling 0.5 acres.  The wetland consists of a mix of emergent and forested wetland 

types.  No impacts to this wetland are anticipated.  The fieldwork also identified four new stretches of 

streams totaling approximately 2,214 linear feet within the New Project Area, two of which will be 

crossed by collection lines.  Three of the streams are agricultural canals classified as Modified Class II 

Primary Headwater Habitat (PHWH) streams, while the last stream is a Class III PHWH.  See Section 

4906-17-08(B)(2)(a) below for additional detail about streams and wetlands in the Project Area.   

 

(e) List of Major Species 

Major species are defined by the OPSB as species of commercial or recreational value, and species 

designated as endangered or threatened in accordance with the U.S. and Ohio threatened and 

endangered species lists.   

 

Based on July 2014 fieldwork, Cardno concluded that the New Project Area is unlikely to support any 

State- or Federally-listed plant or animal species due to poor habitat quality (see Exhibit D of this 

Amendment).  Upland areas are either actively manipulated or dominated by common aggressive 

species such as reed canary grass and Virginia waterleaf.  There will be no impacts to the one wetland 
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identified within the New Project Area.  Three of the four streams identified in the New Project Area are 

agricultural drainage canals that provide poor quality aquatic habitat due to flash flows during rain 

events, frequent mowing of the banks, lack of shade, and high sedimentation.  One stream was 

identified as providing moderate mussel habitat (although none were observed) due to well-developed 

banks and forested buffer areas.  To avoid impacting this potential aquatic habitat, horizontal directional 

drilling (“HDD”) will be utilized to install the collection line under this stream.   

 

Information on major species remains as described in the original Application.   

 

(2) Construction   
 

(a) Estimation of Impact of Construction on Undeveloped and Recreational Areas  

The Facility as proposed in this Amendment is located entirely on leased private land.  Therefore, no 

construction-related impacts will occur at recreational areas, parks, wildlife areas, nature preserves, or 

other conservation areas as identified in rule 4906-17-08(B)(1)(a)(iii).   

 

Upland Habitats 

Facility construction will result in temporary and permanent impacts to vegetation within the Project 

Area, as described in the original Application.  Table 08-4 updates impacts to ecological communities, 

based on the revised layout presented in this Amendment and the typical area of vegetation clearing 

column presented in Table 03-2.   

 

Table 08-4.  Impacts to Ecological Communities 

Community Total Disturbance 
(acres) 

Temporary 
Disturbance 

(acres) 

Permanent Loss  
(acres) 

Forestland 0.5 0.5 0.0 
Scrub-Shrub 6.5 5.0 1.5 
Agricultural Lands 1,262.5 1,082.0 180.5 
TOTAL 1,269.5 1,087.5 182.0 

Note: Ecological community types were obtained from ODNR Land Use/Land Cover shapefiles for Logan and Hardin Counties, and 
verified/updated using 2011 NAIP aerial imagery.   

 
Agricultural lands have been included in the Table 08-4 above to fully account for all anticipated 

impacts.  Please refer to Table 08-7 for a more detailed breakdown of impacts to various types of 

agricultural lands (i.e., pasture vs. cultivated croplands, etc.).  Impacts to natural communities have 

been avoided to the extent possible.  Of the 182 acres of permanent disturbance, 180.5 acres occur 
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within agricultural lands and 1.5 acres occur within scrub-shrub habitats.  Native vegetation or 

agricultural crops will be reestablished during restoration of the 1,082 acres of agricultural land, 0.5 

acres of forestland, and 5 acres of scrub-shrub communities temporarily disturbed as a result of 

construction activities.   

 

Wetland & Surface Water Habitats  

One wetland (WHO-AD01) was delineated in the New Project Area, totaling 0.5 acres.  The wetland is 

located within the southeastern corner of a wood lot, and consists of a mix of emergent and forested 

wetland types, with the open canopy emergent section dominated by great ragweed in the herb stratum 

and silky dogwood in the shrub stratum.  The forested portion contains black walnut and cherry species.  

Hydric silty clay loam soils were identified to a depth of 12 inches at the sampling point, with saturation 

at the surface.  Geomorphic positioning in the landscape and evidence of overland flow from upland 

crop areas provided the wetland with adequate hydrology.  The wetland was determined to be isolated, 

and was classified as a Category 1 wetland using the Ohio Rapid Assessment Method.  No impacts to 

this wetland are anticipated.   

 

The fieldwork also identified four new stretches of streams within the New Project Area, totaling 

approximately 2,214 linear feet.  Three of the streams are agricultural canals classified as Modified 

Class II Primary Headwater Habitat (PHWH) streams, while the last stream is a Class III PHWH.  All 

four streams lie within the drainage of the North Fork of the Great Miami River.  Characteristics of 

delineated streams in the New Project Area are summarized in Table 08-5 below. 

 

Table 08-5.  Delineated Streams within the New Project Area 

Stream ID HHEI 
Score1 

QHEI 
Score1 PHWH Class1 Length 

(linear feet)2 
Potential 
Mussel 
Habitat3 

SOH-AD03 57 31 Modified Class II 545.90 Low 
SOH-AD04 53 N/A Modified Class II 813.48 Low 
SOH-AD05 73 39 Class III PHWH 426.19 Moderate 
SOH-AD06 57 29 Modified Class II 428.18 Low 

1Subject to verification by Ohio Environmental Protection Agency (EPA).   
2Stream length within the New Project Area; waterbody may continue off-site.   
3No freshwater mussels were observed during the field delineation.  Habitat assessment is based on visual observations only 
(no water quality samples were collected or analyzed).   
 

The shifts in the Facility layout that are the subject of this Amendment will result in two additional 

stream crossings.  Streams SOH-AD05 and SOH-AD06 will be crossed by collection lines.  Impacts to 

both SOH-AD05 and SOH-AD06 will be avoided through the use of HDD.   
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(b) Estimation of Impact of Construction on Major Species 

The impact of construction on major species remains as described in the original Application.   

 

(c) Description of Short-term and Long-term Mitigation Procedures  

Various procedures will be used to reduce impacts during Facility construction, including impact 

minimization measures, site restoration, and mitigation.  Each of these procedures is described in detail 

in the original Application.  As related to streams, the Applicant will adhere to condition in the Certificate 

granted March 17, 2014 and the commitments filed December 13, 2013, in Case No. 13-1177-EL-BGN.   

 

(3) Operation 

 

(a) Estimation of Impact of Operation on Undeveloped and Recreational Areas 

The impact of operation on undeveloped and recreational areas remains as described in the original 

Application.  Of the turbines that have been shifted, only turbine 25 is within 1 mile of Indian Lake State 

Park, and it was re-located to the east, away from the park.  Noise and shadow flicker were re-modeled 

(see Exhibits B and C of this Amendment, respectively), but results for Indian Lake State Park are the 

same as in the original Application.   

 

(b) Estimation of Impact of Operation on Major Species 

The impact of operation on major species remains as described in the original Application.   

 

(c) Procedures to Avoid/Minimize/Mitigate Short-term and Long-term Operational Impacts 

Procedures to avoid and minimize short-term and long-term operational impacts of the Facility are as 

described in the original Application.   

 

(d) Post-Construction Monitoring Plans 

Post-construction avian and bat fatality monitoring program remain as described in the original 

Application.  The Applicant will adhere to its commitment as filed on December 13, 2013, in Case No. 

13-1177-EL-BGN to submit a post-construction avian and bat monitoring plan.   

 

(C) ECONOMICS, LAND USE AND COMMUNITY DEVELOPMENT 
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(1) Land Use   
 

(a) Land Use Map 

Land uses within the five-mile study area of the Facility remain as presented in the original Application.   

 

(b) Residential Structures in Relation to the Boundary of the Proposed Facility 

Residential structures are depicted on Figure 05-3 of the original Application.  There are four 

residences within 100 feet of the boundary of the Facility, as proposed in this Amendment.  One 

residence is located within 100 feet of the buried interconnect, while the remaining three residences are 

located within 100 feet of an access road.  There are a total of 157 residences within 1,000 feet of the 

Facility, as proposed in this Amendment.  These residences are primarily located within 1,000 feet of an 

access road or buried electrical collection line, although some are within 1,000 feet of a potential 

laydown yard or meteorological tower.  There are five turbines located within 1,000 feet of a residential 

structure (participating landowners only), and none within 850 feet.  Additional information on the 

distances between turbines and residential structures is provided below.   

 

(c) Locations of Turbines in Relation to Property Lines and Habitable Residential Structures 

The minor shifts in the five turbines do not violate any of the property line setbacks and residential 

setbacks under the Board’s rules at the time the original Application was filed.  As noted below, the 

average property line setback has increased to 1,201 feet from 1,198 feet and the average residential 

structure setback has increased to 1,996 feet from 1,989 feet.  The project’s setbacks are described 

below.   

 

(i) Setback to Property Lines 

Section 4906-17-08(C)(1)(c)(i) requires that “the distance from a wind turbine base to the property 

line of the wind farm property shall be at least one and one-tenth times the total height of the 

turbine structure as measured from its tower’s base (excluding the subsurface foundation) to the tip 

of its highest blade.”  The maximum height of turbines under consideration for the Facility at the 

time the original Application was filed was 492 feet (150 meters), which yields a property line 

setback of 541 feet (165 meters).  All turbine locations, including the turbine relocations proposed 

in this Amendment, will comply with these setbacks, and the two new turbine models proposed in 

this Amendment are less than 492 in total height.  As currently sited, the distance between 

proposed turbines and the nearest non-participating property line ranges from 549 to 2,669 feet, 
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and averages 1,201 feet.  The original Application presented a range of 549 to 2,637 feet with an 

average of 1,198 feet.   

 

(ii) Setback to Habitable Residential Structures 

Section 4906-17-08(C)(1)(c)(ii) requires that “the wind turbine shall be at least seven hundred fifty 

feet in horizontal distance from the tip of the turbine’s nearest blade at ninety degrees to the 

exterior of the nearest habitable residential structure, if any, located on adjacent property at the 

time of certification application.”  The maximum rotor diameter of the turbines under consideration 

for the Facility at the time the original Application was filed was 400 feet (122 meters).  If the 

turbine blade were at ninety degrees, the tip would extend from the base of the tower one-half the 

length of the rotor diameter, or 200 feet (61 meters), which added to 750 feet, yields a total setback 

of 950 feet.  All turbines and locations, including the turbine relocations proposed in this 

Amendment, will comply with these setbacks, and the two turbine models proposed in this 

Amendment both have blades less than 200 feet in length.  As proposed, the distance between the 

proposed turbines and the nearest non-participating residential structure ranges from 1,292 to 

4,047 feet, and averages 1,996 feet.  The original Application presented a range of 1,335 feet to 

4,047 feet with an average of 1,989 feet.   
 

(d) Land Use Impacts within 1 Mile of Facility 

The description of land use provided in the original Application remains valid and accurate.  Agriculture 

is the predominant land use in the vicinity of the Project Area.  Table 08-6 updates land use impacts, 

based on the revised layout presented in this Amendment and the typical area of vegetation clearing 

column presented in Table 03-2.  As measured by percent of total area, agricultural land (i.e., pasture, 

cropland, and farmstead land) comprises over 99% of the total impacts.   

 

Table 08-6.  Land Use Impacts 

Land Use 
Total Disturbance 

(acres) 
Temporary 

Disturbance (acres) 
Permanent Loss  

(acres) 
Forestland 0.5 0.5 0.0 
Scrub-Shrub 6.5 5.0 1.5 
Pasture and Cropland 1,260.5 1,080.5 180.0 
Farmstead Lands 2.0 1.5 0.5 
Total 1,269.5 1,087.5 182.0 

Note: Land use types were obtained from ODNR Land Use/Land Cover shapefiles for Logan and Hardin Counties, and verified/updated using 
2011 NAIP aerial imagery.   
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Construction and operation of the Facility as proposed in this Amendment will not result in any impacts 

to the following land uses: residential, orchards and groves, urban, manufacturing and commercial, 

mining, recreational, transport, utilities, or water and wetlands.  Construction of the Facility as proposed 

in this Amendment will involve the leasing of private land, collectively comprising approximately 23,000 

acres.  This land is currently being used primarily for agricultural purposes.  While both temporary 

impacts and permanent impacts to land use could occur, these changes will affect a tiny percentage of 

leased lands, and the Facility as proposed in this Amendment will be compatible with the agricultural 

land uses that dominate the Project Area.  As described in Section 4906-17-08(F)(2)(b) of the original 

Application, Hardin Wind has developed construction specifications for construction activities occurring 

partially or wholly on privately owned agricultural land.  These specifications, along with special siting 

considerations, will minimize impacts to agricultural land uses in the Project Area.   

 

It remains true that only very minor changes in land use are anticipated within the Project Area as a 

result of Facility operation, and no changes are predicted outside the Project Area.  The presence of the 

turbines bases, substations, and other ancillary structures will result in the cumulative conversion of 

approximately 182 acres of land from its current use to built facilities (less than 1% of the 23,000 acres 

of leased land).  During Facility operation, additional impacts over the years on land use should be 

infrequent and minimal.  Aside from occasional maintenance and repair activities, Facility operation will 

not interfere with on-going land use (i.e., farming activities).   
 

(e) Structures That Will Be Removed or Relocated 

The Applicant does not anticipate the removal or relocation of any existing structure as a result of 

construction or operation of the Facility as proposed in this Amendment. 

 

(f) Formally Adopted Plans for Future Use of Site and Surrounding Lands 

Information on formally adopted comprehensive and land use plans remain as presented in the original 

Application.   

 

(g) Applicant’s Plans for Concurrent or Secondary Uses of the Site 

The Applicant has no plans for concurrent or secondary uses of the site.  However, because wind 

power projects are compatible with agricultural practices, and because this Facility has been sited and 

designed to maximize such compatibility, existing land uses will continue concurrently with Facility 

operation.   
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(2) Economics 

Economics remain as described in the original Application.   

 

(3) Impact on Public Services and Facilities 

As described in the original Application, the Facility is not expected to have significant growth-inducing 

effects on the surrounding locales.  Therefore, no significant impact on local public services and facilities is 

expected.   

 

All turbine locations as proposed in this Amendment will comply with the setback prescribed in Condition 12 

of the Certificate granted March 17, 2014 in Case No. 13-1177-EL-BGN.  Therefore, no impact on existing 

pipelines is anticipated.   

 

(4) Impact on Regional Development 

Impacts on regional development remain as described in the original Application.   

 

(D) CULTURAL IMPACT 

Data on cultural and archaeological resources was collected by Cultural Resource Analysts, Inc. (CRA) and compiled 

into a report on the cultural impact of the Facility, which was attached to the original Application as Exhibit M.  That 

information remains valid and accurate.   

 

(1) Landmarks of Cultural Significance 

Figure 08-2 of the original Application depicts registered landmarks of historic, religious, archaeological, 

scenic, natural, or other cultural significance within 5 miles of the proposed Facility.  The results and findings 

of the cultural resources records review remain as described in the original Application.   

 

(2) Impact to Landmarks 

Impacts to landmarks remain as described in the original Application.   

 

(3) Definition of Landmarks 

The definition of landmarks is the same as described in the original Application.   

 

(4) Recreational Areas within Five Miles 

Recreational areas within five miles of the Facility remain as described in the original Application.   
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(5) Impact on Recreational Areas within One Mile 

The impact on recreational areas remains as described in the original Application.  Of the turbines that have 

been shifted, only turbine 25 is within 1 mile of Indian Lake State Park, and it was re-located to the east, 

away from the park.  Noise and shadow flicker were re-modeled (see Exhibits B and C of this Amendment, 

respectively), but results for Indian Lake State Park are the same as in the original Application.  There are 

no other recreation areas within one mile of the Facility.   

 

(6) Visual Impact and Mitigation Measures   

Visual impact mitigation measures remain as described in the original Application.   

 

(E) PUBLIC RESPONSIBILITY   

 

(1) Public Interaction 

Public interaction remains as described in the original Application.   

 

(2) Liability Insurance 

Liability insurance remains as described in the original Application.  The Applicant will adhere to its 

commitment as filed on December 13, 2013, in Case No. 13-1177-EL-BGN to provide financial assurance 

and enter into delineated road use agreement(s).   

 

(3) Radio and Television Reception 

To evaluate the potential for the Facility to impact existing telecommunication signals, Comsearch was 

contracted to conduct analyses of off-air television reception, AM/FM broadcast station operations, licensed 

microwave paths, and mobile phone carrier services in the vicinity of the Project Area (see Exhibit U of the 

original Application).  That information remains valid and accurate.  Potential impacts to each of these 

resources are summarized below.   

 

Off-Air Television Analysis:  Potential impacts to mobile phone signals remain as described in the original 

Application.   

 

AM/FM Analysis:  Potential problems with AM broadcast coverage can occur when stations with directive 

antennas are located within 3.2 kilometers (2 miles) of turbines, or when stations with non-directive 

antennas are located within 0.8 kilometers (0.5 mile).  AM stations are located well outside the Project Area, 

with the closest station located approximately 13.8 kilometers (8.6) miles from the nearest turbine site 
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certified in the original Application.  As indicated above in 4906-17-02(A)(2), all proposed shifts to turbines 

sites are less than 0.2 mile.  Therefore, no degradation of AM broadcast coverage is anticipated.   

 

For FM stations, a separation distance of 2.5 miles is recommended so that the stations can maintain 

normal operation and coverage.  All FM stations are located outside the Project Area, with the closest 

station located approximately 5.4 kilometers (3.4) miles from the nearest turbine site certified in the original 

application.  Since all proposed shifts to turbines sites are less than 0.2 mile, no degradation of FM 

broadcast coverage is anticipated. 

 

Microwave Communications:  The Applicant considered microwave communications when shifting the 

locations of turbines 25, 54, 62, 129, and 198.  None of the proposed turbine sites will conflict with a 

microwave path, and therefore, no degradation of microwave telecommunications is anticipated.   

 

Mobile Phones:  Potential impacts to mobile phone signals remain as described in the original Application.   

 

The Applicant will adhere to its commitment as filed on December 13, 2013, in Case No. 13-1177-EL-BGN 

to meet all Federal Communications Commission and other federal agency requirements to construct an 

object that may affect communications and to mitigate any effects or degradation of television or radio 

reception or interference of wired telephone service caused by facility operation or placement.  Also, the 

Applicant will adhere to its commitment as filed on December 13, 2013, in Case No. 13-1177-EL-BGN to 

perform and share a study of the project to any known microwave path or system. 

 

(4) Military Radar Systems 

Military radar systems remain as described in the original Application.   

 

(5) Roads and Bridges 

State and local roads, traffic, and transportation issues in the vicinity of the Facility remains as described in 

the original Application.  The Applicant will adhere to its commitment as filed on December 13, 2013, in 

Case No. 13-1177-EL-BGN to obtain transportation permits and coordinate a traffic plan.   

 

(6) Decommissioning 

Decommissioning remains as committed to in the December 13, 2013 filing, and as modified by the 

Certificate granted March 17, 2014 (see Condition 16) in Case No. 13-1177-EL-BGN.   
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(F) AGRICULTURAL DISTRICT IMPACT   

 

(1) Agricultural Land Map 

Figure 08-3 has been updated for this Amendment with the revised layout, and depicts agricultural land and 

agricultural district land within the Project Area.   

 

(2) Potential Impacts and Proposed Mitigation 

Significant impacts to agricultural land have been avoided through careful Facility design, which 

deliberatively sited Facility components along field edges/hedgerows to the extent practicable.  Each wind 

turbine location (along with the locations for associated infrastructure) was individually inspected during field 

efforts by the Applicant and/or its consultants.   

 

(a) Evaluation of Impact from Construction, Operation, and Maintenance of the Proposed Facility on 

Agricultural Practices  

Table 08-07 quantifies impacts to agricultural land uses, based on the typical area of vegetation 

clearing column presented in Table 03-2.   

 

Table 08-07.  Impacts to Agricultural Land 

Agricultural Land1 Total Disturbance 
(acres) 

Temporary 
Disturbance (acres) 

Permanent Loss 

(acres) 
Cultivated Lands 1,248.0 1,070.5 177.5 
Farmsteads 2.0 1.5 0.5 
Pasturelands 12.5 10.0 2.5 
TOTAL2 1,262.5 1,082.0 185.0 

1Agricultural land use types were obtained from ODNR Land Use/Land Cover shapefiles for Logan and Hardin Counties, and verified/updated 
using 2011 NAIP aerial imagery.   
2Impact acreages presented here differ by 7.0 acres from impacts presented elsewhere in the document (e.g., in Tables 08-4 and 08-6).  This 
is because 5.5 acres of temporary impact and 1.5 acres of permanent impact will occur in forestland and scrub-shrub land uses.  Since these 
are not agricultural land uses, these impacts are not included herein.   

 

Construction and operation of the Facility as proposed in this Amendment will not result in any impacts 

to confined feeding operations, managed woodlots, orchards, nurseries, or agriculturally related 

structures.  Impacts to field operations, irrigation, and field drainage systems are as described in the 

original Application.   

 

(b) Proposed Mitigation Procedures 

Mitigation measures to protect and restore agricultural soils remain as described in the original 

Application.   
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(3) Impact on the Viability of Agricultural Land 

The impact of Facility construction and operation/maintenance is quantified above in Table 08-7, which 

addresses impacts to the following agricultural land uses:  

 

• Croplands, 

• Farmstead, and 

• Pasturelands. 

 

The Facility as proposed in this Amendment will not physically impact any agriculturally related structures, 

and aside from temporary disturbance during construction activities, is largely compatible with farming 

practices.  Furthermore, the Facility as proposed in this Amendment will not result in a change in land use, 

and will promote the long-term economic viability of the affected farms by supplementing the income of 

participating farmers.  The presence of wind turbines will help preserve agricultural land and avoid 

conversion of that land to other developmental land uses, such as seasonal or permanent high-density 

residences.   
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