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1. Introduction

Microwave bands that may be affected by the installation of wind turbine facilities operate over a
wide frequency range (900 MHz A 23 GHz). Comsearch has developed and maintains
comprehensive technical databases containing information on licensed microwave networks
throughout the United States. These systems are the telecommunication backbone of the
country, providing long-distance and local telephone service, backhaul for cellular and personal
communication service, data interconnects for mainframe computers and the Internet, network
controls for utilities and railroads, and various video services. This report focuses on the
potential impact of wind turbines on licensed, proposed and applied non-federal government
microwave systems.

2. Project Overview

Project Information

Name: Hog Creek Wind Number of Turbines: TBD

County: Hardin Blade Diameter: 126 meters

State: Ohio Hub Height: 95 meters

Figure 1: Area of Interest
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3. Fresnel Zone Analysis

Methodology

Our obstruction analysis w*8 6-7.573-, ;814/ %538-*7+0B8 675671-9*7? 31+75>*=- database,
which contains all non-government licensed, proposed and applied paths from 0.9 - 23 GHz1.
First, we determined all microwave paths that intersect the area of interest2 and listed them in
Table 1. These paths and the area of interest that encompasses the planned turbine locations
are shown in Figure 2.

Figure 2: Microwave Paths that Intersect the Area of Interest

1
Please note that this analysis does not include unlicensed microwave paths or federal government paths that are

not registered with the FCC.

2
We use FCC-licensed coordinates to determine which paths intersect the area of interest. It is possible that as-built

coordinates may differ slightly from those on the FCC license.
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ID Status Callsign 1 Callsign 2 Band
Path Length

(km)
Licensee

1 Proposed 1288757 1252218 6.1 GHz 34.87 Fort Wayne Communications Group Co

2 Proposed 50783 WQUL809 11 GHz 34.82 Torellco LLC

3 Licensed WQFC690 WQFC687 6.7 GHz 38.31 American Electric Power Service Co

4 Licensed WQON256 WQON255 6.1 GHz 44.30 Ohio Networks

5 Licensed WQOV230 WQOV246 6.7 GHz 57.69 World Class Wireless, LLC

6 Licensed WQSA732 WQSA742 11 GHz 34.99 Argos Engineering, LLC

7 Licensed WQTB519 WQRX795 11 GHz 25.82 Sprint Spectrum L.P.

8 Licensed WQUU821 WQUL809 6.7 GHz 34.82 Torellco LLC

9 Licensed WQUU821 WQUL809 6.7 GHz 34.82 Torellco LLC

10 Licensed WQWN387 WQWN391 6.1 GHz 18.88 Verizon Wireless (VAW) LLC - Ohio

Table 1: Summary of Microwave Paths that Intersect the Area of Interest

(See enclosed mw_geopl.xlsx for more information and

GP_dict_matrix_description.xls for detailed field descriptions)

Next, we calculated a Fresnel Zone for each path based on the following formula:
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Where,
r = Fresnel Zone radius at a specific point in the microwave path, meters
n = Fresnel Zone number, 1
FGHz = Frequency of microwave system, GHz
d1 = Distance from antenna 1 to a specific point in the microwave path, kilometers
d2 = Distance from antenna 2 to a specific point in the microwave path, kilometers

The calculated Fresnel Zone shows the narrow area of signal swath and is calculated for each
microwave path in the project area. In general, this is the area where the planned wind turbines
should be avoided, if possible. A depiction of the individual Fresnel Zones is shown in Figure 3,
and is also included in the shapefiles3,4.

3
The ESRI® shapefiles enclosed are in NAD 83 UTM Zone 17 projected coordinate system.
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Figure 3: Fresnel Zones in the Area of Interest

4
Comsearch makes no warranty as to the accuracy of the data included in this report beyond the date of the report.

The data provided in this report is governed by Comse*7+0B8 ,*9* 21+-48- 4591.1+*9154 *4, */7--3-49 25+*9-, *9
http://www.comsearch.com/files/data_license.pdf.
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Discussion of Potential Obstructions

Total Microwave
Paths

Paths with Affected
Fresnel Zones

Total Turbines
Turbines intersecting

Fresnel Zones

10 N/A N/A N/A

For this project, turbine locations were not provided; thus we could not determine if any potential
obstructions exist between the planned wind turbines and the incumbent microwave paths. If
the latitude and longitude values for turbine locations are provided, Comsearch can identify
where a potential conflict might exist.

4. Conclusion

Our study identified 10 microwave paths intersecting the Hog Creek Wind project area. The
Fresnel Zones for these microwave paths were calculated and mapped. We recommend that all
turbines be sited in locations that will not obstruct the Fresnel Zones.

5. Contact

For questions or information regarding the Microwave Study, please contact:

Contact person: Denise Finney
Title: Account Manager
Company: Comsearch
Address: 19700 Janelia Farm Blvd., Ashburn, VA 20147
Telephone: 703-726-5650
Fax: 703-726-5595
Email: dfinney@comsearch.com
Web site: www.comsearch.com
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1. Introduction

Comsearch analyzed AM and FM radio broadcast stations whose service could potentially be
affected by the proposed Hog Creek Wind project in Hardin County, Ohio.

2. Summary of Results

AM Radio Analysis
Comsearch found six database records1 for AM stations within approximately 30 kilometers of
the project, as shown in Table 1 and Figure 1. These records represent station WFIN, which
broadcasts out of Findlay, Ohio, to the north of the project area of interest (AOI), and stations
WCIT and WIMA in Lima, Ohio, to the southwest. All of these stations are licensed separately
for daytime and nighttime operations, generally with a higher transmit power permitted during
daytime hours.

ID Call Sign Status
2 Frequency

(kHz)

Transmit
ERP

3

(kW)

Operation
Time

Latitude
(NAD 27)

Longitude
(NAD 27)

Required
Separation
Distance4

(km)

Distance to
Project AOI

(km)

1 WFIN LIC 1330 1.0 Daytime 41.008333 -83.635278 0.23 20.93

2 WFIN LIC 1330 0.079 Nighttime 41.008333 -83.635278 0.23 20.93

3 WCIT LIC 940 0.25 Daytime 40.722500 -84.084444 3.00 26.41

4 WCIT LIC 940 0.006 Nighttime 40.722500 -84.084444 3.00 26.41

5 WIMA LIC 1150 1.0 Daytime 40.679722 -84.109444 2.61 29.47

6 WIMA LIC 1150 1.0 Nighttime 40.679722 -84.109444 2.61 29.47

Table 1: AM Radio Stations within 30 Kilometers of Project Area

1
Comsearch makes no warranty as to the accuracy of the data included in this report beyond the date of the report.

The data presented in this report is derived from the AM/FM station’s FCC license and governed by Comsearch’s
data license notification and agreement located at http://www.comsearch.com/files/data_license.pdf.

2 LIC = Licensed and operational station; APP = Application for construction permit; CP=Construction permit granted;
CP MOD = Modification of construction permit.

3 ERP = Transmit Effective Radiated Power.

4 The required separation distance is based on the lesser of 10 wavelengths or 3 kilometers for directional antennas
and 1 wavelength for non-directional antennas.
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Figure 1: AM Radio Stations within 30 Kilometers of Project Area
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FM Radio Analysis
Comsearch determined that there were twenty database records for FM stations within a 30-
kilometer radius of the Hog Creek Wind project, as shown in Table 2 and Figure 2. Only
seventeen of these stations are currently licensed and operating, seven of which are low-power
or translator stations that broadcast with limited range.

ID Call Sign Status
5

Service
6 Frequency

(MHz)

Transmit
ERP

7

(kW)

Latitude
(NAD 27)

Longitude
(NAD 27)

Distance to
Project AOI

(km)

1 WONB LIC FM 94.9 3.0 40.766111 -83.837222 5.30

2 WKEN LIC FM 88.5 0.65 40.673611 -83.608889 9.62

3 WKXA-FM LIC FS 100.5 20.0 40.916611 -83.595903 11.73

4 WKXA-FM LIC FM 100.5 20.0 40.916667 -83.595833 11.74

5 W286AB LIC FX 105.1 0.05 40.642500 -83.585833 13.57

6 WKTN LIC FM 95.3 3.5 40.644722 -83.566389 14.12

7 WBWH-LP LIC FL 96.1 0.066 40.896944 -83.902778 13.77

8 W256CJ CP FX 99.1 0.002 40.999389 -83.615333 20.14

9 WBUK LIC FM 106.3 1.4 40.955833 -83.911667 18.98

10 W231AJ LIC FX 94.1 0.05 41.023056 -83.656389 22.51

11 W258CE CP FX 99.5 0.25 41.035556 -83.643056 23.91

12 WTKC LIC FM 89.7 0.2 41.053056 -83.653611 25.84

13 W254CD LIC FX 98.7 0.049 41.071667 -83.660833 27.91

14 WEGE LIC FM 104.9 3.0 40.722500 -84.084444 26.41

15 W219DS LIC FX 91.7 0.027 41.069444 -83.627222 27.75

16 W248BT LIC FX 97.5 0.038 41.069444 -83.627222 27.75

17 WIMT LIC FS 102.1 13.0 40.663889 -84.085278 28.09

18 WZRX-FM LIC FM 107.5 1.35 40.663889 -84.085278 28.09

19 WTTP-LP LIC FL 101.1 0.1 40.751111 -84.120278 29.21

20 WVLO CP MOD FM 99.3 3.0 40.719611 -84.113972 28.93

Table 2: FM Radio Stations within 30 Kilometers of Project Area

5
LIC = Licensed and operational station; APP = Application for construction permit; CP=Construction permit granted;

CP MOD = Modification of construction permit.

6
FM = FM broadcast station; FX = FM translator station; FL = Low-power FM station; FS = FM auxiliary (backup)

station; FB = FM booster station.

7 ERP = Transmit Effective Radiated Power.
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Figure 2: FM Radio Stations within 30 Kilometers of Project Area
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3. Impact Assessment

The exclusion distance for AM broadcast stations varies as a function of the antenna type and
broadcast frequency. For directional antennas, the exclusion distance is calculated by taking
the lesser of 10 wavelengths or 3 kilometers. For non-directional antennas, the exclusion
distance is simply equal to 1 wavelength. Potential problems with AM broadcast coverage are
only anticipated when AM broadcast stations are located within their respective exclusion
distance limit from wind turbine towers. The closest AM station to the Hog Creek Wind project,
WFIN, is slightly more than 20.9 kilometers from the limit of the project area. As there were no
stations found within 3 kilometers of the project, which is the maximum possible exclusion
distance based on a directional AM antenna broadcasting at 1000 KHz or less, the project
should not impact the coverage of local AM stations.

The coverage of FM stations is generally not susceptible to interference caused by wind
turbines, especially when large objects, such as wind turbines, are sited in the far field region of
the radiating FM antenna in order to avoid the risk of distorting the antenna’s radiation pattern.
The closest operational FM station to the Hog Creek Wind project, WONB, is more than 5.3
kilometers from the project. At this distance, there should be adequate separation to avoid
radiation pattern distortion.

4. Recommendations

Since no impact on the licensed and operational AM or FM broadcast stations was identified in
our analysis, no recommendations or mitigation techniques are required for this project.

5. Contact

For questions or information regarding the AM and FM Radio Report, please contact:

Contact person: Denise Finney
Title: Account Manager
Company: Comsearch
Address: 19700 Janelia Farm Blvd., Ashburn, VA 20147
Telephone: 703-726-5650 (office) / 703-726-5595 (fax)
Email: dfinney@comsearch.com
Web site: www.comsearch.com
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1. Introduction

An assessment of the emergency services in the Hog Creek Wind project area was performed
by Comsearch to identify potential impact from the planned turbines. We evaluated the
registered frequencies for the following types of first responder entities: police, fire, emergency
medical services, emergency management, hospitals, public works, transportation and other
state, county, and municipal agencies. We also identified all industrial and business land mobile
radio (LMR) systems and commercial E911 operators within the proposed wind energy facility
boundaries. This information is useful in the planning stages of the wind energy facility because
the data can be used in support of facility communications needs and to evaluate any potential
impact on the emergency services provided in that region. An overview of the project area,
which is located in Hardin County, Ohio, appears in Figure 1.

Figure 1: Area of Interest (AOI)
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2. Summary of Results

Our land mobile and emergency services incumbent data1 was derived from the FCC’s
Universal Licensing System (ULS) and the FCC’s Public Safety & Homeland Security bureau.
We identified both site-based licenses as well as regional area-wide licenses designated for
public safety use.

Site-Based Licenses

The site-based licenses were imported into GIS software and geographically mapped relative to
the wind energy project area of interest as defined by the customer. Each site on the map was
given an ID number and associated with site information in a data table. A depiction of the
fixed-site licenses in and around the project area appears in Figure 2.

Figure 2: Land Mobile & Emergency Service Sites in Area of Interest

1
Comsearch makes no warranty as to the accuracy of the data included in this report beyond the date of the report.

The data presented in this report is derived from the land mobile station’s FCC license and governed by Comsearch’s
data license notification and agreement located at http://www.comsearch.com/files/data_license.pdf
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Figure 2 identifies four site-based licenses in the Hog Creek Wind project area of interest.
Specific information about these sites is provided in Table 1.

ID Call Sign
Frequency

Band
(MHz)

Licensee
Antenna
Height

AGL (m)

Latitude
(NAD83)

Longitude
(NAD83)

Distance
to Center
of Project

(km)

1 WQNP432 450-470 Hardin Northern Schools 30.5 40.781000 -83.661000 4.35

2 WPKY337 150-174 Ohio, State of 5.0 40.780889 -83.660222 4.42

3 WQPQ348 150-174
Chicago Fort Wayne &
Eastern Railroad

4.1 40.776389 -83.764444 4.52

4 WNYJ593 150-174 CSX Transportation, Inc. 4.0 40.776167 -83.768833 4.88

Table 1: Land Mobile & Emergency Service Sites in Area of Interest

Area-Wide Licenses

The regional area-wide licenses are compiled from FCC data sources and identified for each
county in the wind project area. The Hog Creek Wind project is located in Hardin County, Ohio,
part of Public Safety Region #33, which contains all of the counties in the State of Ohio. The
regional public safety operation is overseen by the entity listed below.

Paul M. Mayer
Chairperson
2022 Charmingfare Street
Columbus, OH 43228-9686
phone: 614-312-1199
email: region33.rpc@gmail.com

The chairperson for Region #33 is a representative for all public safety entities in the region and
is responsible for coordinating current and future public safety use in the wireless spectrum. In
the bands licensed by the FCC for area-wide first responders, which include 220 MHz, 700
MHz, 800 MHz and 4.9 GHz, as well as the traditional Part 90 public safety pool of frequencies,
twenty licenses were found for the State of Ohio and three for the County of Hardin (see Table
3). These area-wide licenses are designated for mobile use only.
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ID Licensee Area of Operation Frequency Band (MHz)

1
Ada-Liberty Joint Ambulance
Board

Countywide: Hardin 150-174, 450-470

2 American National Red Cross Statewide: Ohio 25-50, 150-174, 450-470

3 Athens, County of Statewide: Ohio 0-10

4 Barberton, City of Statewide: Ohio 800/900

5
Columbus Division of Support
Services

Statewide: Ohio 0-10, 800/900, 2450-2500

6 Delaware, County of Statewide: Ohio 0-10

7 Delaware County 911 Statewide: Ohio 800/900

8 Greene, County of Statewide: Ohio 450-470, 800/900

9 Guernsey, County of Statewide: Ohio 150-174

10 Hardin, County of Countywide: Hardin 150-174, 450-470

11 Liberty, Township of Countywide: Hardin 150-174, 450-470

12 Midwest K9 Search Unit Statewide: Ohio 150-174

13 National Ski Patrol System, Inc. Statewide: Ohio 150-174

14
Northern Indiana Search &
Rescue

Statewide: Ohio 150-174

15 Ohio, State of Statewide: Ohio
0-10, 25-50, 150-174, 421-430, 450-470,
769-775/799-805, 800/900, 4940-4990

16
Ohio Department of Natural
Resources

Statewide: Ohio 150-174, 4940-4990

17
Ohio Department of
Transportation

Statewide: Ohio 0-10

18
Ohio Organized Crime
Investigations Commission

Statewide: Ohio 2450-2500

19 Ohio State Highway Patrol Statewide: Ohio 25-50, 150-174, 450-470, 2450-2500

20 Parma Fire Department Statewide: Ohio 769-775/799-805, 800/900

21 Parma Heights, City of Statewide: Ohio 150-174, 800/900

22 Saint Marys, Township of Statewide: Ohio 800/900

23 Westlake, City of Statewide: Ohio 150-174, 450-470

Table 3: Regional Licenses
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E911 Operators

Wireless operators are granted area-wide licenses from the FCC to deploy their cellular
networks, which often include handsets with E911 capabilities. Since mobile phone market
boundaries differ from service to service, we disaggregated the carriers’ licensed areas down to
the county level. We have identified the type of service for each carrier in Hardin County in
Table 4.

Mobile Phone Carrier Service
2

AT&T AWS, Cellular, PCS, WCS, 700 MHz

Cavalier Wireless 700 MHz

DISH Network AWS, 700 MHz

Northstar Wireless AWS

Sprint PCS

T-Mobile AWS, PCS

Verizon AWS, Cellular, PCS, 700 MHz

Table 4: Mobile Phone Carriers in Area of Interest with E911 Service in Hardin County

2
AWS: Advanced Wireless Service at 1.7/2.1 GHz
CELL: Cellular Service at 800 MHz
PCS: Personal Communication Service at 1.9 GHz
WCS: Wireless Communications Service at 2.3 GHz
700 MHz: Lower 700 MHz Service
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3. Impact Assessment

The first responder, industrial/business land mobile sites, area-wide public safety, and
commercial E-911 communications as described in this report are typically unaffected by the
presence of wind turbines, and we would not generally anticipate any significant harmful effect
to these services in the Hog Creek Wind project area. Although these networks operate in
different frequency ranges and have various applications, including voice, video and data, there
is commonality among them with regard to the impact of wind turbines on their service. Each of
these networks is designed to operate reliably in a non-line-of-sight (NLOS) environment. Many
land mobile systems are designed with multiple base transmitter stations covering a large
geographic area with overlap between adjacent transmitter sites in order to provide handoff
between cells. Therefore, any signal blockage caused by the wind turbines does not materially
degrade the reception because the end user is likely receiving signals from multiple transmitter
locations. Additionally, the frequencies of operation for these services have characteristics that
allow the signal to propagate through wind turbines. As a result very little, if any, change in their
coverage should occur when the wind turbines are installed.

When planning the wind energy turbine locations in the area of interest, a conservative
approach would dictate not locating any turbines within 77.5 meters of land mobile fixed-base
stations to avoid any possible impact to the communications services provided by these
stations. This distance is based on FCC interference emissions from electrical devices in the
land mobile frequency bands. As long as the turbines are located more than 77.5 meters from
the land mobile stations, they will meet the setback distance criteria for FCC interference
emissions in the land mobile bands.

4. Recommendations

In the event that a public safety entity believes its coverage has been compromised by the
presence of the wind energy facility, it has many options to improve its signal coverage to the
area through optimization of a nearby base station or even adding a repeater site. Utility
towers, meteorological towers or even the turbine towers within the wind project area can serve
as the platform for a base station or repeater site.
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5. Contact

For questions or information regarding the Land Mobile & Emergency Services Report,
please contact:

Contact person: Denise Finney
Title: Account Manager
Company: Comsearch
Address: 19700 Janelia Farm Blvd., Ashburn, VA 20147
Telephone: 703-726-5650
Fax: 703-726-5595
Email: dfinney@comsearch.com
Web site: www.comsearch.com
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1. Introduction

Off-air television stations broadcast signals from terrestrially-based facilities directly to television
receivers. Comsearch identified those off-air stations whose service could potentially be
affected by the proposed Hog Creek Wind project in Hardin County, Ohio. Comsearch then
examined the coverage of the stations and the communities in the area that could potentially
have degraded television reception due to the location of the proposed wind turbines.

2. Summary of Results

The proposed wind energy project area and local communities are depicted in Figure 1, below.

Figure 1: Wind Farm Project Area and Local Communities
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To begin the analysis, Comsearch compiled all off-air television stations1 within 150 kilometers
of the center of the project area of interest (AOI). Appendix A contains a tabular summary of
these stations. A plot depicting their locations appears in Figure 2, below.

Figure 2: Plot of Off-Air TV Stations within 150 Kilometers of Project Area

TV stations at a distance of 75 kilometers or less are the most likely to provide off-air coverage
to the project area and neighboring communities. These stations are listed in Table 1, below,
and a plot depicting their locations is provided in Figure 3. There are a total of nineteen
database records for stations within approximately 75 kilometers of the limits of the project AOI.
Of these stations, only twelve are currently licensed and operating, nine of which are low-power
stations or translators. Translator stations are low-power stations that receive signals from

1
Comsearch makes no warranty as to the accuracy of the data included in this report beyond the date of the report.

The data presented in this report is derived from the TV station’s FCC license and governed by Comsearch’s data
license notification and agreement located at http://www.comsearch.com/files/data_license.pdf.
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distant broadcasters and retransmit the signal to a local audience. These stations serve local
audiences and have limited range, which is a function of their transmit power and the height of
their transmit antenna. The three remaining records in Table 1 represent stations WLIO, WTLV,
and WBGU-TV, which broadcast at full power.

Figure 3: Plot of Off-Air TV Stations within 75 Kilometers of Project Area
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ID Call Sign Status Service2 Channel
Transmit

ERP3

(kW)

Latitude
(NAD 27)

Longitude
(NAD 27)

Distance to
Center of

Project (km)

1 WLIO LIC DT 8 27.5 40.747500 -84.131806 35.67

2 WLQP-LP CP LD 45 15.0 40.747500 -84.131806 35.67

3 WLMO-LP CP LD 47 15.0 40.747500 -84.131806 35.67

4 WOHL-CD LIC DC 35 9.0 40.747500 -84.131944 35.68

5 WFND-LD LIC LD 22 15.0 41.111111 -83.648333 36.59

6 WTLW LIC DT 44 165.0 40.763056 -84.183056 39.82

7 WBGU-TV LIC DT 27 153.0 41.136667 -83.906667 42.32

8 WLQP-LP LIC TX 18 7.7 40.634167 -84.208056 45.13

9 W23DE-D LIC LD 23 3.0 40.634167 -84.208056 45.13

10 WLMO-LP LIC TX 38 15.0 40.634167 -84.208056 45.13

11 W23DE-D CP LD 43 7.85 40.634167 -84.208056 45.13

12 WMNO-CD LIC DC 28 7.5 40.627500 -83.130000 52.24

13 WXCB-CD LIC DC 45 15.0 40.612778 -83.130000 52.81

14 W32DS-D LIC LD 32 6.8 40.552861 -84.517306 72.80

15 W16DM-D CP LD 16 0.5 40.872778 -84.588056 74.51

16 W29EL-D CP LD 29 0.5 40.872778 -84.588056 74.51

17 W42EP-D CP LD 42 0.5 40.872778 -84.588056 74.51

18 W49EM-D CP LD 49 0.5 40.872778 -84.588056 74.51

19 WOCB-CD LIC DC 39 2.4 40.313056 -83.051111 76.72

Table 1: Off-Air TV Stations within 75 Kilometers of Project Area

3. Impact Assessment

The three licensed full-power digital stations, WLIO, WTLV, and WBGU-TV, may have their
reception disrupted in and around the Hog Creek Wind project. The areas primarily affected
would include TV service locations within 10 kilometers of the wind energy project that have
clear line-of-sight (LOS) to a proposed wind turbine but not to the respective station. After the
wind turbines are installed, communities and homes in these locations may have degraded
reception of these stations. This is due to multipath interference caused by signal scattering as
TV signals are reflected by the rotating wind turbine blades and mast.

2
Definitions of service and status codes:

DT – Digital television broadcast station
LD – Low power digital television broadcast station
TX – Translator station
LIC – Licensed and operational station
CP – Construction permit granted
CP MOD – Modification of construction permit
APP – Application for construction permit, not yet operational

3
ERP = Transmit Effective Radiated Power
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The service contours of Class A station WOHL-CD and low-power stations WFND-LD and
W23DE-D also overlap with the Hog Creek Wind project area. Disruption of these stations
would occur under similar LOS conditions as above.

However, based on the low number of full-power TV channels available in the immediate vicinity
of the project area, it is unlikely that off-air television stations are the primary mode of television
service for the local communities. TV cable service, where available, and direct broadcast
satellite service (DBS) are more likely the dominant modes of service delivery.

4. Recommendations

While TV signals are reflected by wind turbines, which can cause multipath interference to the
TV receiver, modern digital TV receivers have undergone significant improvements to mitigate
the effects of signal scattering. When used in combination with a directional antenna, it
becomes even less likely that signal scattering from wind farms will cause interference to digital
TV reception.

Nevertheless, signal scattering could still impact certain areas currently served by the TV
stations mentioned above, especially those that would have line-of-sight to at least one wind
turbine but not to a respective station antenna. In the unlikely event that interference is
observed in any of the TV service areas, it is recommended that a high-gain directional antenna
be used, preferably outdoors, and oriented towards the signal origin in order to mitigate the
interference.

Both cable service and direct broadcast satellite service will be unaffected by the presence of
the wind turbine facility and may be offered to those residents who can show that their off-air TV
reception has been disrupted by the presence of the wind turbines after they are installed.

5. Contact

For questions or information regarding the Off-Air TV Analysis, please contact:

Contact person: Denise Finney
Title: Account Manager
Company: Comsearch
Address: 19700 Janelia Farm Blvd., Ashburn, VA 20147
Telephone: 703-726-5650
Fax: 703-726-5595
Email: dfinney@comsearch.com
Web site: www.comsearch.com
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Appendix A

ID Call Sign Status Service4 Channel
Transmit

ERP5

(kW)

Latitude
(NAD 27)

Longitude
(NAD 27)

Distance to
Center of

Project (km)

1 WLIO LIC DT 8 27.5 40.747500 -84.131806 35.67

2 WLQP-LP CP LD 45 15.0 40.747500 -84.131806 35.67

3 WLMO-LP CP LD 47 15.0 40.747500 -84.131806 35.67

4 WOHL-CD LIC DC 35 9.0 40.747500 -84.131944 35.68

5 WFND-LD LIC LD 22 15.0 41.111111 -83.648333 36.59

6 WTLW LIC DT 44 165.0 40.763056 -84.183056 39.82

7 WBGU-TV LIC DT 27 153.0 41.136667 -83.906667 42.32

8 WLQP-LP LIC TX 18 7.7 40.634167 -84.208056 45.13

9 W23DE-D LIC LD 23 3.0 40.634167 -84.208056 45.13

10 WLMO-LP LIC TX 38 15.0 40.634167 -84.208056 45.13

11 W23DE-D CP LD 43 7.85 40.634167 -84.208056 45.13

12 WMNO-CD LIC DC 28 7.5 40.627500 -83.130000 52.24

13 WXCB-CD LIC DC 45 15.0 40.612778 -83.130000 52.81

14 W32DS-D LIC LD 32 6.8 40.552861 -84.517306 72.80

15 W16DM-D CP LD 16 0.5 40.872778 -84.588056 74.51

16 W29EL-D CP LD 29 0.5 40.872778 -84.588056 74.51

17 W42EP-D CP LD 42 0.5 40.872778 -84.588056 74.51

18 W49EM-D CP LD 49 0.5 40.872778 -84.588056 74.51

19 WOCB-CD LIC DC 39 2.4 40.313056 -83.051111 76.72

20 - CP TX 3 0.03 40.140472 -83.141194 86.45

21 WDFM-LP LIC TX 26 7.5 41.291389 -84.537500 89.30

22 WLWD-LP LIC TX 20 8.7 39.962222 -83.863611 92.29

23 WMFD-TV LIC DT 12 14.0 40.763889 -82.617778 92.44

24 WOHZ-CD LIC DC 41 15.0 40.763889 -82.617778 92.44

25 W38DH CP LD 23 8.0 41.646944 -83.605000 96.12

26 W38DH LIC TX 38 8.2 41.646944 -83.605000 96.12

27 WOSU-TV LIC DT 38 503.0 40.159167 -82.923056 96.51

4
Definitions of service and status codes :

TV – Analog television broadcast station
DT – Digital television broadcast station
DS – Digital special temporary authority (STA)
LP – Low power analog television broadcast station
LD – Low power digital television broadcast station
CA – Class A analog television broadcast station
DC – Class A digital television broadcast station
DX – Digital auxiliary (backup) facility
TX – Translator station
LIC – Licensed and operational station
CP – Construction permit granted
CP MOD – Modification of construction permit
APP – Application for construction permit, not yet operational
STA – Special transmit authorization, usually granted by FCC for temporary operation

5
ERP = Transmit Effective Radiated Power
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ID Call Sign Status Service4 Channel
Transmit

ERP5

(kW)

Latitude
(NAD 27)

Longitude
(NAD 27)

Distance to
Center of

Project (km)

28 WDTJ-LD LIC LD 18 4.0 41.653333 -83.548056 97.38

29 WDTJ-LP LIC TX 68 6.6 41.653333 -83.548056 97.38

30 WMNT-CD LIC DC 48 15.0 41.653583 -83.530250 97.63

31 WUPW LIC DT 46 110.0 41.656111 -83.444722 99.28

32 WUPW CP DT 46 200.0 41.656111 -83.444722 99.28

33 WGTE-TV LIC DT 29 49.5 41.657222 -83.431944 99.65

34 WNWO-TV LIC DT 49 105.0 41.667500 -83.356111 102.43

35 WTOL LIC DT 11 16.9 41.672778 -83.379722 102.43

36 WTVG LIC DT 13 16.7 41.683333 -83.413611 102.83

37 WCPX-LP CP LD 25 9.5 40.017222 -83.019722 103.59

38 WCSN-LD LIC LD 33 15.0 40.017222 -83.019722 103.59

39 WCPX-LP LIC TX 48 150.0 40.017222 -83.019722 103.59

40 W43CZ-D LIC LD 43 11.0 40.709167 -82.486389 103.89

41 WGCT-CD LIC DC 8 0.19 40.031111 -82.974889 104.55

42 WCMH-TV LIC DT 14 902.0 39.971111 -83.027778 107.48

43 WDEM-CD LIC DC 17 1.05 39.971111 -83.027778 107.48

44 WCLL-CD LIC DC 19 15.0 39.971111 -83.027778 107.48

45 WBNS-TV LIC DT 21 1000.0 39.971111 -83.027778 107.48

46 W44DC-D LIC LD 44 15.0 39.971111 -83.027778 107.48

47 W16CU-D LIC LD 16 5.0 40.977194 -84.966083 107.81

48 W41DS-D LIC LD 41 6.0 40.977194 -84.966083 107.81

49 NEW APP LD 4 3.0 40.977222 -84.966111 107.81

50 W16CU-D CP MOD LD 16 5.0 40.977222 -84.966111 107.81

51 WEDX-LD CP MOD LD 29 2.5 40.977222 -84.966111 107.81

52 W41DS-D CP MOD LD 41 6.0 40.977222 -84.966111 107.81

53 W43DI-D CP MOD LD 43 10.0 40.977222 -84.966111 107.81

54 WODP-LD CP MOD LD 49 7.0 40.977222 -84.966111 107.81

55 WEDX-LD CP MOD LD 29 6.0 40.977167 -84.966139 107.81

56 W43DI-D LIC LD 43 6.0 40.977167 -84.966139 107.81

57 WODP-LD LIC LD 49 6.0 40.977167 -84.966139 107.81

58 WLMB LIC DT 5 10.0 41.744722 -84.018333 109.60

59 WTTE LIC DT 36 1000.0 39.937222 -83.021111 110.97

60 WWHO APP DT 46 1000.0 39.937222 -83.021111 110.97

61 WSYX LIC DT 48 1000.0 39.937222 -83.021111 110.97

62 WGGN-TV LIC DT 42 450.0 41.075000 -82.451389 110.97

63 W41AP LIC TX 41 10.0 41.455278 -82.713611 112.13

64 W23BZ-D LIC LD 23 15.0 39.891944 -83.045556 114.23

65 WSFJ-TV LIC DT 24 1000.0 40.078889 -82.695000 116.64

66 W16CU-D CP LD 16 15.0 41.023889 -85.064139 116.95

67 W20DG-D CP MOD LD 20 15.0 41.023889 -85.064139 116.95

68 W41DS-D CP LD 41 15.0 41.023889 -85.064139 116.95

69 W43DI-D CP LD 43 15.0 41.023889 -85.064139 116.95
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ID Call Sign Status Service4 Channel
Transmit

ERP5

(kW)

Latitude
(NAD 27)

Longitude
(NAD 27)

Distance to
Center of

Project (km)

70 WODP-LD CP LD 49 5.0 41.023889 -85.064139 116.95

71 W14DS-D CP LD 14 15.0 41.023889 -85.064167 116.95

72 W19DT-D CP LD 19 15.0 41.023889 -85.064167 116.95

73 W20DG-D CP MOD LD 20 6.0 41.023889 -85.064167 116.95

74 W21DJ-D CP LD 21 15.0 41.023889 -85.064167 116.95

75 W33DC-D CP LD 33 15.0 41.023889 -85.064167 116.95

76 NEW APP LD 35 15.0 41.023889 -85.064167 116.95

77 W51EQ-D CP LD 51 12.5 41.023889 -85.064167 116.95

78 WINM LIC DT 12 16.5 41.454167 -84.802778 117.92

79 W33BW LIC TX 33 30.0 40.747222 -82.315000 118.06

80 W22DV-D CP MOD LD 22 10.0 40.746306 -85.173250 123.43

81 WHIO-TV LIC DT 41 1000.0 39.733889 -84.248056 125.32

82 WLWD-LP CP LD 20 5.0 39.724444 -84.255000 126.52

83 WBDT LIC DT 26 770.0 39.724444 -84.255000 126.52

84 WRGT-TV LIC DT 30 498.0 39.724444 -84.255000 126.52

85 WRCX-LP LIC TX 40 34.0 39.724444 -84.255000 126.52

86 WRCX-LP CP LD 40 0.32 39.724444 -84.255000 126.52

87 WKEF LIC DT 51 515.0 39.724444 -84.255000 126.52

88 WKEF APP DT 18 525.0 39.724361 -84.255056 126.53

89 WRCX-LP APP LD 40 15.0 39.724361 -84.255056 126.53

90 WPTD LIC DT 16 163.0 39.721111 -84.250000 126.71

91 W22DE LIC TX 22 54.0 39.720833 -84.260833 127.07

92 WDTN LIC DT 50 1000.0 39.718611 -84.256111 127.15

93 WFWC-CD LIC DC 45 1.62 41.099083 -85.145028 125.58

94 WWRD-LP LIC TX 32 13.0 39.680000 -84.082222 126.70

95 WWRD-LP CP LD 42 15.0 39.680000 -84.082222 126.70

96 W07CL LIC TX 7 0.032 41.333611 -85.052222 128.04

97 W26DH-D LIC LD 26 6.0 41.333611 -85.052222 128.04

98 WANE-TV LIC DT 31 1000.0 41.093889 -85.180000 128.27

99 WISE-TV LIC DT 18 320.0 41.102194 -85.184694 128.89

100 WPTA LIC DT 24 335.0 41.102194 -85.184694 128.89

101 WEIJ-LD LIC LD 38 15.0 41.103611 -85.191111 129.45

102 WFWA LIC DT 40 152.8 41.103611 -85.191111 129.45

103 WFFT-TV LIC DT 36 1000.0 41.109167 -85.195000 129.93

104 WIVX-LD LIC LD 51 1.1 40.632994 -82.196231 129.23

105 W29EG-D CP LD 29 15.0 39.952222 -82.506944 137.98

106 WWHO LIC DT 46 1000.0 39.588889 -83.112222 142.33

Table A: Off-Air TV Stations within 150 Kilometers of Project Area



Date: May 17, 2016

Type of Notification: New

Project: Hog Creek Wind

County: Hardin

State: Ohio

Project Sponsor: Hog Creek Wind Project, LLC1 '0*/. )2&0-,/ %fobrien@comsearch.com>

Turbine Description:

Number of Turbines: N/A
Turbine Hub Height AGL (meters): 95
Turbine Blade Diameter (meters): 126
Maximum Blade Tip Height AGL (meters): 158

Turbine Locations: N/A

Wind Farm Boundary Points:

Identifier Latitude Longitude
Pt1 40:49:08.870 083:39:07.022

Pt2 40:49:08.870 083:46:31.364

Pt3 40:45:16.554 083:46:31.364

Pt4 40:45:16.554 083:39:07.022

Maps:
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rk|kr$ ,GMR-$}otj$ z{xhotky2$Gz$ znk$ zosk$ul$ znoy$gtgr�yoy0$ otjo|oj{gr$}otj$ z{xhotk$ ruigzouty$ngj$tuz$hkkt$

vxu|ojkj2$Znoy$gtgr�yoy$gyykyykj$nkomnz$iutyzxgotzy$u|kxr�otm$gt$gvvxu~osgzkr�$6?$yw{gxk$sork$yz{j�$gxkg$

zu$goj$ot$ojktzol�otm$uvzosgr$}otj$z{xhotk$ruigzouty2$

Znk$ LGG$ xkw{oxky$ zngz$ grr$ yzx{iz{xky$ k~ikkjotm$ 644$ lkkz$ GMR$ hk$ y{hsozzkj$ zu$ znk$ LGG$ yu$ zngz$ gt$
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zngz$ vxuvuykj$ yzx{iz{xky$ ju$ tuz$ ng|k$ gt$ kllkiz$ ut$ znk$ yglkz�$ ul$ gox$ tg|omgzout$ gtj$ znk$ klloioktz$
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iutyzx{izout$vkxsozy2$Oz$ynu{rj$hk$tuzkj$zngz$znk$LGG$ngy$tu$iutzxur$u|kx$rgtj${yk$ot$znk$[tozkj$Yzgzky$

gtj$igttuz$ktluxik$znk$lotjotmy$ul$ozy$yz{joky2$

Nkomnz$iutyzxgotzy$u|kxr�otm$znk$Num$Ixkkq$}otj$vxupkiz$xgtmk$lxus$50944$zu$50?8?$lkkz$ghu|k$skgt$ykg$

rk|kr$,GSYR-$gtj$gxk$gyyuiogzkj$}ozn$otyzx{sktz$gvvxugin$vxuikj{xky$gtj$sotos{s$|kizuxotm$grzoz{jk$

ykizuxy2$ Vxuvuykj$}otj$ z{xhotky$ zngz$ k~ikkj$ znkyk$ y{xlgiky$}u{rj$ xkw{oxk$ gt$ otixkgyk$ zu$ otyzx{sktz$

gvvxugin$vxuikj{xk$sotos{s$grzoz{jky$gtj$sotos{s$|kizuxotm$grzoz{jky2$Ol$znk$LGG$jkzkxsotky$utk$ux$

znk$ y{s$ul$ znkyk$ osvgizy$ zu$ iutyzoz{zk$ g$ y{hyzgtzogr$ gj|kxyk$kllkiz0$ oz$ iu{rj$hk${ykj$gy$ znk$hgyoy$ lux$

jkzkxsotgzouty$ul$ng�gxj2$[YMY$krk|gzout$jgzg$ otjoigzky$ zngz$ znkyk$y{xlgiky$ynu{rj$tuz$ rosoz$8??$ luuz$

GMR$ }otj$ z{xhotky$ }oznot$ znk$ jklotkj$ yz{j�$ gxkg2$ Nu}k|kx0$ [YMY$ krk|gzout$ jgzg$ otjoigzky$ zngz$

otyzx{sktz$ gvvxugin$ vxuikj{xk$ uhyzgirk$ irkgxgtik$ y{xlgiky$ iu{rj$ rosoz$ ;9=$ luuz$ GMR$ }otj$ z{xhotky$

grutm$znk$tuxznkxt$kjmk$gtj$yu{znkgyzkxt$w{gjxgtz$ul$znk$yz{j�$gxkg2$

Gz$ ;9=$ lkkz$GMR0$}otj$ z{xhotky$ ruigzkj$ ot$ znk$tuxznkxt$ngrl$ ul$ znk$Num$ Ixkkq$}otj$vxupkiz$}u{rj$hk$

}oznot$ xgjgx$ rotk$ ul$ yomnz$ ul$ g$ xgjgx$ y{x|korrgtik$ y�yzks2$ Osvgiz$ ut$ xgjgx$ y�yzksy$ igt$ xky{rz$ ot$ znk$

oyy{gtik$ul$jkzkxsotgzouty$ul$ng�gxj$xkmgxjrkyy$ul$znk$rgiq$ul$osvgiz$ut$znk$uznkx$y{xlgiky$jkyixohkj$ot$

znoy$xkvuxz2$

Znoy$gtgr�yoy$joj$tuz$iutyojkx$krkizxusgmtkzoi$otzkxlkxktik$ut$iuss{toigzouty$ux$tg|omgzout$y�yzksy2

Igvozur$ Goxyvgik$ gvvroky$ LGG$ jklotkj$ x{rky$ gtj$ xkm{rgzouty$ gvvroighrk$ zu$ uhyzgirk$ k|gr{gzout0$ otyzx{sktz$ vxuikj{xky$
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Voruzy$uvkxgzotm$j{xotm$vkxoujy$ul$xkj{ikj$|oyohoroz�$gtj$ru}$iru{j$ikorotmy$xkr�$ut$zkxxkyzxogr$gtj$ygzkrrozk$

hgykj$ tg|omgzoutgr$ gojy$ ,TG\GOJY-$ ot$ uxjkx$ zu$ tg|omgzk$ lxus$ utk$ vuotz$ zu$ gtuznkx$ gtj$ zu$ ruigzk$

x{t}g�y2$Znk$LGG$v{hroynky$otyzx{sktz$gvvxugin$vxuikj{xky$zngz$vxu|ojk$iu{xyk$m{ojgtik$zu$ut1hugxj$

g|outoiy$ zngz$ goj$ znk$ voruz$ ot$ ruigzotm$ znk$ x{t}g�2$ Igvozur$ Goxyvgik$ gyykyykj$ g$ zuzgr$ ul$ 64$ v{hroynkj$

otyzx{sktz$gvvxugin$vxuikj{xky$gz$yk|kt$goxvuxzy$ot$vxu~osoz�$zu$znk$Num$Ixkkq$}otj$vxupkiz2$

Znk$Lotjrg�$Goxvuxz$,LJ_-$\UX$Gvvxugin$zu$X{t}g�$4=$,Lom{xk$;-$u|kxroky$znk$yz{j�$gxkg2$Znk$vxuikj{xk$

z{xt$ iusvrkzout$ grzoz{jk$ oy$ 60944$ lkkz$ GSYRA$ znk$ gyyuiogzkj$ uhyzgirk$ irkgxgtik$ y{xlgik$ oy$ 50944$ lkkz$

GSYR$gtj$oy$znk$ru}kyz$y{xlgik$u|kxr�otm$znk$tuxzn}kyzkxt$iuxtkx$ul$znk$Num$Ixkkq$}otj$vxupkiz2$

Znk$Lotjrg�$Goxvuxz$XTG\$,MVY-$Gvvxugin$zu$X{t}g�$5>$gtj$XTG\$,MVY-$Gvvxugin$zu$X{t}g�$7;$,Lom{xk$

=-$u|kxrok$znk$yz{j�$gxkg2$Znk$sotos{s$grzoz{jk$v{hroynkj$lux$znk$ykmsktzy$u|kxr�otm$znk$yz{j�$gxkg$oy$

60;44$ lkkz$GSYR2$Znk$gyyuiogzkj$uhyzgirk$irkgxgtik$y{xlgiky$gxk$50;44$ lkkz$GSYR$gtj$gxk$ znk$ ru}kyz$

y{xlgiky$u|kxr�otm$znk$sgpuxoz�$ul$znk$yz{j�$Num$Ixkkq$}otj$vxupkiz2$

Znk$Rosg$Grrkt$Iu{tz�$Goxvuxz$ ,GUN-$ ORY$ux$Ruigro�kx$Gvvxugin$ zu$X{t}g�$6>$u|kxroky$ znk$yz{j�$gxkg2$

Znk$sotos{s$grzoz{jky$v{hroynkj$ lux$ znk$ykmsktzy$u|kxr�otm$ znk$yz{j�$gxkg$gxk$60644$gtj$60=44$ lkkz$

GSYR2$ Znk$ gyyuiogzkj$ uhyzgirk$ irkgxgtik$ y{xlgiky$ gxk$ 50=44$ lkkz$ GSYR$ gtj$ gxk$ znk$ ru}kyz$ y{xlgiky$

u|kxr�otm$znk$}kyzkxt$kjmk$ul$znk$Num$Ixkkq$}otj$vxupkiz2$

Vxuvuykj$}otj$z{xhotky$zngz$k~ikkj$znkyk$y{xlgiky$}u{rj$xkw{oxk$gt$otixkgyk$zu$ otyzx{sktz$gvvxugin$

vxuikj{xk$ sotos{s$ grzoz{jky2$ Ol$ znk$ LGG$ jkzkxsotky$ znoy$ osvgiz$ zu$ iutyzoz{zk$ g$ y{hyzgtzogr$ gj|kxyk$

kllkiz$ oz$ iu{rj$ hk$ {ykj$ gy$ znk$ hgyoy$ lux$ jkzkxsotgzouty$ ul$ ng�gxj2$[YMY$ krk|gzout$ jgzg$ otjoigzky$ zngz$

znkyk$ y{xlgiky$ ynu{rj$ tuz$ rosoz$ 8??$ luuz$ GMR$ }otj$ z{xhotky$ }oznot$ znk$ jklotkj$ yz{j�$ gxkg2$ Nu}k|kx0$
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$
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Yotik$ znk$ LGG$ juky$ tuz$ vxuzkiz$ lux$ sorozgx�$ goxyvgik$ ux$ zxgototm$ xu{zky0$ osvgiz$ ut$ znkox$ uvkxgzouty$

igttuz$xky{rz$ot$g$jkzkxsotgzout$ul$ng�gxj2$Nu}k|kx0$znk$LGG$}orr$tuzol�$znk$sorozgx�$ul$vxuvuykj$}otj$

z{xhotky$ ruigzkj$ }oznot$ znkyk$ ykmsktzy$ ul$ goxyvgik2$ Ol$ znk$ vrgttkj$ jk|kruvsktz$ gxkg$ oy$ ruigzkj$ ut$

lkjkxgr$ rgtj0$ osvgiz$ut$sorozgx�$goxyvgik$ux$ zxgototm$ xu{zky$sg�$ xky{rz$ ot$ znk$jktogr$ul$vkxsozy$h�$ znk$

H{xkg{$ul$Rgtj$Sgtgmksktz2$

Sorozgx�$ goxyvgik$ gtj$ zxgototm$ xu{zky$ ju$ tuz$ u|kxrok$ znk$ yz{j�$ gxkg2$ Znkxkluxk0$ vxu~osoz�$ zu$ znkyk$

ykmsktzy$ul$goxyvgik$ynu{rj$tuz$xky{rz$ot$sorozgx�$uhpkizouty$zu$vxuvuykj$}otj$jk|kruvsktz2$
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ir{zzkx$ xky{rzotm$ ot$ lgryk$ xgjgx$ xkz{xty$ gtj$ g$ jkixkgyk$ ot$ xgjgx$ yktyozo|oz�2$ Ol$ znk$ LGG$jkzkxsotky$ zngz$

znkyk$xgjgx$kllkizy$}u{rj$osvgiz$gox$zxglloi$iutzxur$uvkxgzouty0$znk$LGG$sg�$iutj{iz$gjjozoutgr$gtgr�yoy$

gtj$ iut|ktk$ g$ Yglkz�$ Xoyq$ Sgtgmksktz$ Vgtkr$ ,YXSV-$ zu$ ojktzol�$ vuzktzogr$ yglkz�$ ng�gxjy$ gtj$ znk$

gyyuiogzkj$xoyqy$ zu$ znk$Tgzoutgr$Goxyvgik$Y�yzks2$Znk$gjjozoutgr$gtgr�yoy$gtj$YXSV$sg�$gjj${v$ zu$yo~$
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Igvozur$Goxyvgik$gyykyykj$znk$lurru}otm$xgjgx$y{x|korrgtik$y�yzksy@$

Zurkju$Goxvuxz$Y{x|korrgtik$Xgjgx$Sujkr1?$,GYX1?-$

Jg�zut$GYX1?$

Iur{sh{y$GYX1?$

Sgtylokrj$GYX1>$

Rutjut$Iussut$Gox$Xu{zk$Y{x|korrgtik$Xgjgx$,IGXYX-$

Znk$vxkrosotgx�$XRuY$gtgr�yoy$xky{rzy$ otjoigzk$zngz$8??$luuz$GMR$}otj$z{xhotky$}u{rj$tuz$hk$|oyohrk$zu$

gt�$xgjgx$y�yzksy2$Nu}k|kx0$;9=$luuz$GMR$}otj$z{xhotky$ruigzkj$ot$znk$tuxznkxt$ngrl$ul$znk$Num$Ixkkq$

}otj$vxupkiz$}u{rj$hk$|oyohrk$zu$znk$Zurkju$GYX1?$,uxgtmk0$Lom{xk$54-2$

Gy$g$xky{rz$ul$znkyk$lotjotmy0$Igvozur$Goxyvgik$xkiussktjy$zngz$g$Xgjgx$Kllkizy$gtj$Sozomgzout$Yz{j�$hk$

iutj{izkj$lux$znk$Zurkju$GYX1?2$Znoy$yz{j�$}u{rj$vxu|ojk0$h{z$oy$tuz$rosozkj$zu0$g$jkzgorkj$XRuY$gtgr�yoy0$

ojktzoloigzout$ul$vuzktzogr$xgjgx$kllkizy0$gtj$}u{rj$iutyojkx$vuyyohrk$zkintoigr$sozomgzout$uvzouty2$
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Gz$8??$lkkz$GMR0$vxuvuykj$}otj$z{xhotky$ot$znk$tuxzn}kyzkxt$iuxtkx$ul$znk$yz{j�$gxkg$}u{rj$k~ikkj$znk$

Hr{llzut$Goxvuxz$58$ILX$Vgxz$==25=,g-,6-$osgmotgx�$y{xlgik$,Lom{xk$6-$gtj$hk$ojktzolokj$gy$uhyzx{izouty2$Gz$

;9=$lkkz$GMR0$vxuvuykj$}otj$z{xhotky$}u{rj$k~ikkj$58$ILX$Vgxz$==25=,g-,5-$1$g$nkomnz$ul$8??$lkkz$GMR$

gz$ znk$ yozk$ ul$ znk$ uhpkiz$ 1$ gtj$ }u{rj$ g{zusgzoigrr�$ hk$ ojktzolokj$ gy$ uhyzx{izouty$ xkmgxjrkyy$ ul$ znkox$

ruigzout2$Nu}k|kx0$nkomnzy$ot$k~ikyy$ul$znkyk$y{xlgiky$gxk$lkgyohrk$vxu|ojkj$vxuvuykj$}otj$z{xhotky$ju$

tuz$k~ikkj$LGG$uhyzgirk$irkgxgtik$y{xlgiky2$

Uhyzgirk$irkgxgtik$y{xlgiky$u|kxr�otm$znk$Num$Ixkkq$}otj$vxupkiz$xgtmk$lxus$50944$zu$50?8?$lkkz$GSYR$

,Lom{xk$55-$gtj$gxk$gyyuiogzkj$}ozn$Lotjrg�$Goxvuxz$ ,Lom{xk$;$*$Lom{xk$=-$gtj$Rosg$Grrkt$Iu{tz�$Goxvuxz$

otyzx{sktz$ gvvxugin$ vxuikj{xky$ gy$ }krr$ gy$ Iur{sh{y$ ,ISN-$ ZXGIUT$ sotos{s$ |kizuxotm$ grzoz{jk$

ykizuxy$,Lom{xk$?-2$

Vxuvuykj$}otj$z{xhotky$zngz$k~ikkj$znkyk$y{xlgiky$}u{rj$xkw{oxk$gt$otixkgyk$zu$ otyzx{sktz$gvvxugin$

vxuikj{xk$sotos{s$grzoz{jky$ gtj3ux$sotos{s$ |kizuxotm$ grzoz{jky2$ Ol$ znk$ LGG$jkzkxsotky$utk$ux$ znk$

y{s$ ul$ znkyk$ osvgizy$ zu$ iutyzoz{zk$ g$ y{hyzgtzogr$ gj|kxyk$ kllkiz$ oz$ iu{rj$ hk$ {ykj$ gy$ znk$ hgyoy$ lux$

jkzkxsotgzouty$ul$ng�gxj2$[YMY$krk|gzout$jgzg$ otjoigzky$ zngz$ znkyk$y{xlgiky$ynu{rj$tuz$ rosoz$8??$ luuz$

GMR$}otj$ z{xhotky$}oznot$ znk$jklotkj$ yz{j�$ gxkg$ ,Lom{xk$ 56-2$Nu}k|kx0$[YMY$krk|gzout$jgzg$ otjoigzky$

zngz$ Lotjrg�$ Goxvuxz$ otyzx{sktz$ gvvxugin$ vxuikj{xk$ uhyzgirk$ irkgxgtik$ y{xlgiky$ iu{rj$ rosoz$ ;9=$ luuz$

GMR$}otj$z{xhotky$grutm$znk$tuxznkxt$kjmk$gtj$yu{znkgyzkxt$w{gjxgtz$ul$znk$yz{j�$gxkg$,Lom{xk$56-2

Gz$;9=$ lkkz$GMR0$}otj$ z{xhotky$ ruigzkj$ ot$ znk$tuxznkxt$ngrl$ ,Lom{xk$54-$ul$ znk$Num$Ixkkq$}otj$vxupkiz$
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lgryk$xgjgx$xkz{xty$gtj$g$jkixkgyk$ot$xgjgx$yktyozo|oz�$iu{rj$osvgiz$gox$zxglloi$iutzxur$uvkxgzouty2$Znk$LGG$

sg�$ iutj{iz$ gjjozoutgr$ gtgr�yoy$ gtj$ iut|ktk$ g$ Yglkz�$ Xoyq$ Sgtgmksktz$ Vgtkr$ ,YXSV-$ zu$ ojktzol�$
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xky{rz$ot$znk$oyy{gtik$ul$jkzkxsotgzouty$ul$ng�gxj2$

Znk$GMR$Irkgxgtik$Sgv$,Lom{xk$56-$ oy$hgykj$ut$[YMY$Tgzoutgr$Krk|gzout$Jgzgykz$,TKJ-$537$Gxi$Ykiutj$

jgzg$}noin$ngy$g$|kxzoigr$gii{xgi�$ul$mktkxgrr�$/31$=$skzkxy2$Znkxkluxk0$znk$GMR$Irkgxgtik$Sgv$ynu{rj$

utr�$ hk$ {ykj$ lux$ mktkxgr$ vrgttotm$ v{xvuyky$ gtj$ tuz$ k~giz$ }otj$ z{xhotk$ yozotm2$ Ot$ uxjkx$ zu$ g|uoj$ znk$

roqkronuuj$ ul$ g$ jkzkxsotgzout$ ul$ ng�gxj0$ vxuvuykj$ }otj$ z{xhotk$ nkomnzy$ s{yz$ gjnkxk$ zu$ znk$ nkomnz$

iutyzxgotzy$jkvoizkj$ot$znk$Iusvuyozk$Sgv$,Lom{xk$55-2$

Ol$�u{$ng|k$gt�$w{kyzouty$xkmgxjotm$znk$lotjotmy$ul$znoy$yz{j�0$vrkgyk$iutzgiz$Xoiq$Iurky$ux$Zos$Iutturr�$gz$
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JOINT EXHIBIT 11
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