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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 Republic wind energy project in Seneca and Sandusky Counties,
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

Comsearch Proprietary -1- December 7, 2018



Apex Clean Energy, Inc.
wind Power GeoPlanner™
Off-Air Television Report
Republic

To begin the analysis, Comsearch compiled all off-air television stations?® within 150 kilometers
of the project area of interest (AOI). TV stations at a distance of 150 kilometers or less are the
most likely to provide off-air coverage to the project area and neighboring communities. These
stations are listed in Tables 1 and 2, below, and a plot depicting their locations is provided in
Figure 2. There are a total of 217 database records for stations within approximately 150
kilometers of the limits of the project AOI (204 in the United States and 13 in Canada). Of these
stations, only 105 are currently licensed and operating, 41 of which are low-power stations or
translators. Translator stations are low-power stations that receive signals from 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.

Figure 2: Plot of Off-Air TV Stations within 150 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 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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Transmit : . Distance to
ID Call Sign Status  Service? Channel ERP3 (I‘N"’X'éug; L(oNr;\ngtgg)e .ll\_IS?l;?ns;
(kw)

(km)
1 WA41AP LIC X 41 10.0 41.455306 | -82.713500 25.66
2 WGGN-TV CP DT 3 10.0 41.075083 | -82.451111 37.80
3 WGGN-TV LIC DT 42 450.0 41.075083 | -82.451111 37.80
4 WEND-LD LIC LD 19 15.0 41.111417 | -83.647972 49.90
5 WEND-LD LIC LD 22 15.0 41111111 | -83.648333 49.94
6 WMFD-TV LIC DT 12 14.0 40.763889 | -82.617778 50.16
7 WOHZ-CD CP DC 20 9.2 40.763889 | -82.617778 50.16
8 WOHZ-CD LIC DC 41 15.0 40.763889 | -82.617778 50.16
9 WNWO-TV CP MOD DT 23 275.0 41.667500 | -83.356111 55.33
10 WNWO-TV LIC DT 49 105.0 41.667500 | -83.356111 55.33
11 WTOL LIC DT 11 16.9 41.672778 | -83.379722 56.73
12 WTOL APP DT 11 26.0 41.672778 | -83.379722 56.73
13 WGTE-TV LIC DT 29 49.5 41.657222 | -83.431944 57.39
14 WUPW CP MOD DT 26 65.0 41.656111 | -83.444722 57.85
15 WUPW LIC DT 46 110.0 41.656111 | -83.444722 57.85
16 WUPW CP DT 46 200.0 41.656111 | -83.444722 57.85
17 WCBZ-CD LIC DC 28 7.5 40.627556 | -83.129889 58.29
18 WXCB-CD CP MOD DC 25 15.0 40.612778 | -83.130000 59.88
19 WXCB-CD LIC DC 45 15.0 40.612778 | -83.130000 59.88
20 WTVG LIC DT 13 16.7 41.683333 | -83.413611 59.10
21 WTVG APP DT 13 20.1 41.683333 | -83.413611 59.10
22 WNWO-TV CP DT 23 120.0 41.683333 | -83.413611 59.10
23 W43CZz-D CP LD 18 15.0 40.709222 | -82.486278 61.02
24 W43Cz-D LIC LD 43 11.0 40.709222 | -82.486278 61.02
25 WMNT-CD CP MOD DC 36 15.0 41.653361 | -83.530611 61.80
26 WMNT-CD LIC DC 48 15.0 41.653639 | -83.530194 61.80
27 WDTJ-LD LIC LD 18 4.0 41.653361 | -83.547972 62.72
28 WDTJ-LP LIC X 68 6.6 41.653361 | -83.547972 62.72
29 WDMY-LP APP X 6 2.9 41.646861 | -83.604917 65.33
30 WDMY-LP CP LD 23 8.0 41.646861 | -83.604917 65.33
31 WDMY-LP LIC TX 38 8.2 41.646861 | -83.604917 65.33

2 Definitions of service and status codes:

DT - Digital television broadcast station

DX — Digital auxiliary (backup) facility

TX — Translator station

LD — Low power digital television broadcast station

DC - Class A digital television broadcast station

LIC — Licensed and operational station

CP — Construction permit granted

CP MOD - Madification of construction permit

APP — Application for construction permit, not yet operational

3 ERP = Transmit Effective Radiated Power
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Transmit : . Distance to
ID Call Sign Status  Service? Channel ERP3 (I‘N"’X'éug; L(oNr;\ngtgg)e .ll\_ljfll;?ns;
(kw)

(km)
32 W33BW LIC TX 33 30.0 40.747278 | -82.314889 67.07
33 WBGU-TV CP DT 22 137.0 41.136667 | -83.906667 70.80
34 WBGU-TV LIC DT 27 153.0 41.136667 | -83.906667 70.80
35 WPNM-LP CP LD 27 15.0 41.136667 | -83.906667 70.80
36 WIVX-LD LIC LD 51 1.1 40.633056 | -82.196111 83.14
37 WOCB-CD CP DC 22 15.0 40.313056 | -83.051111 91.80
38 WOCB-CD LIC DC 39 24 40.313056 | -83.051111 91.80
39 WOIO APP DT 10 20.0 41.379167 | -81.719722 95.45
40 WUAB LIC DT 28 200.0 41.379167 | -81.719722 95.45
41 WIW LIC DT 8 11.0 41.363333 | -81.715833 95.53
42 WIW CP DX 31 139.0 41.363333 | -81.715833 95.53
43 WRAP-LP CP MOD DC 32 15.0 41.363333 | -81.715833 95.53
44 WEWS-TV LIC DT 15 1000.0 | 41.373889 @ -81.717500 95.55
45 WEWS-TV LIC DX 15 850.9 41.373917 | -81.717333 95.56
46 WLFM-LP LIC X 6 3.0 41.382778 | -81.701667 97.00
47 WLFM-LP CP LD 6 3.0 41.382778 | -81.701667 97.00
48 WLFM-LP APP LD 20 15.0 41.382778 | -81.701667 97.00
49 WRAP-LP CP MOD LD 32 15.0 41.382778 | -81.701667 97.00
50 WQHS-DT LIC DT 34 525.0 41.382778 | -81.701667 97.00
51 WQHS-DT | CP MOD DT 36 780.0 41.382778 | -81.701667 97.00
52 WQHS-DT APP DT 36 780.0 41.382778 | -81.701667 97.00
53 WCDN-LD LIC LD 7 0.3 41.383889 | -81.695278 97.55
54 W16DO-D LIC DC 16 10.0 41.383889 | -81.695278 97.55
55 WBNX-TV CP DT 17 505.0 41.383889 | -81.695278 97.55
56 W16DO-D CP MOD DC 27 15.0 41.383889 | -81.695278 97.55
57 WBNX-TV LIC DT 30 1000.0 | 41.383889 @ -81.695278 97.55
58 WUAB CP DT 10 9.5 41.387500 | -81.695000 97.63
59 WOIO CP DT 10 9.5 41.387500 | -81.695000 97.63
60 WKYC LIC DT 17 868.0 41.386083 | -81.689083 98.10
61 WKYC LIC DX 17 930.0 41.386083 | -81.689083 98.10
62 WKYC CP MOD DT 19 1000.0 | 41.386083 @ -81.689083 98.10
63 WVIZ LIC DT 26 150.0 41.386083 | -81.689083 98.10
64 WVIZ CP MOD DT 35 280.0 41.386083 | -81.689083 98.10
65 WUEK-LD LIC LD 25 6.0 41.134806 | -81.705750 96.47
66 KONV-LD LIC LD 43 1.0 41.134806 | -81.705750 96.47
67 WLMB LIC DT 5 10.0 41.744722 | -84.018333 98.48
68 WRAP-LP CP LD 32 15.0 41501139 | -81.694278 100.41
69 WRAP-LP LIC TX 32 6.37 41.508361 | -81.694000 100.65
70 WQDI-LD LIC LD 21 0.25 41.487000 | -81.683639 100.84
71 WQDI-LD CP LD 21 5.0 41.487000 | -81.683639 100.84
72 KONV-LD CP LD 23 4.0 41.487000 | -81.683639 100.84
73 WUEK-LD CP LD 25 0.5 41.487000 | -81.683639 100.84
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Transmit : . Distance to
ID Call Sign Status  Service? Channel ERP3 (I‘N"’X'éug; L(oNr;\ngtgg)e .ll\_ljfll;?ns;
(kw)
(km)
74 WUEK-LD APP LD 25 7.0 41.487000 | -81.683639 100.84
75 WEKA-LD LIC LD 27 5.0 41.487000 | -81.683639 100.84
76 WLIO CP DT 8 40.0 40.775444 | -84.120611 100.91
77 WOHL-CD CP DC 15 11.5 40.775444 | -84.120611 100.91
78 WEKA-LD CP LD 26 5.0 41.280556 | -81.622500 102.60
79 WLIO LIC DT 8 27.5 40.747556 | -84.131750 103.26
80 WLIO CP DT 8 16.5 40.747556 | -84.131750 103.26
81 WLIO CP DT 8 14.8 40.747556 | -84.131750 103.26
82 WPNM-LP CP X 25 7.5 40.747556 | -84.131750 103.26
83 WPNM-LP CP X 25 7.5 40.747556 | -84.131750 103.26
84 WPNM-LP CP TX 25 7.5 40.747556 | -84.131750 103.26
85 WPNM-LP CP TX 25 7.5 40.747556 | -84.131750 103.26
86 WOHL-CD LIC DC 35 9.0 40.747556 | -84.131750 103.26
87 WAMS-LP CP X 38 5.3 40.747556 | -84.131750 103.26
88 WAMS-LP CP X 38 53 40.747556 | -84.131750 103.26
89 WAMS-LP CP TX 38 5.3 40.747556 | -84.131750 103.26
90 WAMS-LP CP TX 38 5.3 40.747556 | -84.131750 103.26
91 WPNM-LP CP LD 45 15.0 40.747556 | -84.131750 103.26
92 WAMS-LP CP LD 47 15.0 40.747556 | -84.131750 103.26
93 WEAO CP MOD DT 24 191.0 41.082778 | -81.633611 103.37
94 WEAO LIC DT 50 250.0 41.082778 | -81.633611 103.37
95 WRLM CP DT 50 250.0 41.082778 | -81.633611 103.37
96 WTLW CP MOD DT 4 10.0 40.763056 | -84.183056 106.20
97 WOIW-LD CP LD 17 15.0 40.763056 | -84.183056 106.20
98 WTLW LIC DT 44 165.0 40.763056 | -84.183056 106.20
99 WVPX-TV CP DT 22 950.0 41.055556 | -81.593611 107.26
100 WDLI-TV LIC DT 49 900.0 41.055556 | -81.593611 107.26
101 WAKN-LP LIC TX 11 15 41.064639 | -81.582861 107.94
102 WVPX-TV LIC DT 23 1000.0 | 41.064639 @ -81.582861 107.94
103 WDLI-TV CP DT 23 1000.0 | 41.064639 @ -81.582861 107.94
104 WOIO LIC LD 24 11.0 41.064639 | -81.582861 107.94
105 WOSU-TV | CP MOD DT 16 1000.0 | 40.159167 @ -82.923056 108.64
106 WOSU-TV LIC DT 38 503.0 40.159167 | -82.923056 108.64
107 WRAP-LP LIC X 32 0.07 41.482528 | -81.585667 108.65
108 - CP TX 3 0.03 40.140556 | -83.141111 111.67
109 WCBZ-CD | CP MOD DC 18 15.0 40.114944 | -82.982028 113.51
110 WCBZ-CD LIC DC 28 15.0 40.114944 | -82.982028 113.51
111 WPNM-LP LIC TX 18 7.7 40.634194 | -84.208000 115.42
112 WOIW-LD LIC LD 23 3.0 40.634194 | -84.208000 115.42
113 WAMS-LP LIC TX 38 15.0 40.634194 | -84.208000 115.42
114 WOIW-LD CP LD 43 7.85 40.634194 | -84.208000 115.42
115 WLPC-CD CP MOD DC 28 4.0 42.331944 | -83.045000 118.98
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Transmit : . Distance to
ID Call Sign Status  Service? Channel ERP3 (I‘N"’X'éug; L(oNr;\ngtgg)e .ll\_ljfll;?ns;
(kw)
(km)
116 WLPC-CD LIC DC 40 2.34 42.331944 | -83.045000 118.98
117 - CP LD 4 0.005 42.340278 | -83.045278 119.91
118 WSFJ-TV LIC DT 24 1000.0 | 40.079000 @ -82.694861 119.67
119 WGCT-CD LIC DC 8 0.19 40.031111 | -82.974889 122.81
120 WNHO-LP LIC X 26 7.5 41.291389 | -84.537500 123.32
121 WNHO-LP CP LD 35 15.0 41.291389 | -84.537500 123.32
122 WCPX-LP CP LD 25 9.5 40.017222 | -83.019722 124.44
123 WCSN-LD CP LD 26 15.0 40.017222 | -83.019722 124.44
124 WCSN-LD LIC LD 33 15.0 40.017222 | -83.019722 124.44
125 WCPX-LP LIC X 48 150.0 40.017222 | -83.019722 124.44
126 WIVX-LD LIC LD 13 25 40.880611 | -81.427889 125.85
127 WRLM LIC DT 47 1000.0 | 41.109306 @ -81.336083 127.62
128 WHPS-CD CP DC 15 2.66 42.408083 | -83.091583 127.81
129 WHPS-CD LIC DC 33 4.0 42.408083 | -83.091583 127.81
130 WHPS-CD | CP MOD DC 15 15.0 42.406111 | -83.112222 127.81
131 WCMH-TV LIC DT 14 902.0 39.971111 | -83.027778 129.58
132 WDEM-CD LIC DC 17 1.05 39.971111 | -83.027778 129.58
133 W44DC-D CP LD 17 15.0 39.971111 | -83.027778 129.58
134 WCLL-CD LIC DC 19 15.0 39.971111 | -83.027778 129.58
135 WSFJ-TV CP DT 19 15.0 39.971111 | -83.027778 129.58
136 WBNS-TV LIC DT 21 1000.0 | 39.971111 @ -83.027778 129.58
137 W44DC-D LIC LD 44 15.0 39.971111 | -83.027778 129.58
138 WFHD-LP LIC X 27 15 42.278056 | -83.742222 130.32
139 WHNE-LD APP LD 3 3.0 42.447917 | -83.173083 133.16
140 WUDT-LD CP LD 8 3.0 42.447917 | -83.173083 133.16
141 WUDL-LD LIC LD 19 11.6 42.447917 | -83.173083 133.16
142 WHNE-LD LIC LD 20 15.0 42.447917 | -83.173083 133.16
143 WTVS CP DT 20 345.0 42.447917 | -83.173083 133.16
144 WWJ-TV CP DT 21 380.0 42.447917 | -83.173083 133.16
145 WUDT-LD LIC LD 23 15.0 42.447917 | -83.173083 133.16
146 WMYD CP MOD DT 31 935.0 42.447917 | -83.173083 133.16
147 WUDL-LD CP LD 35 10.0 42.447917 | -83.173083 133.16
148 WHNE-LD CP LD 20 15.0 42.448056 | -83.173056 133.17
149 WMYD LIC DT 21 500.0 42.448056 | -83.173056 133.17
150 WUDT-LD CP LD 23 15.0 42.448056 | -83.173056 133.17
151 WTVS LIC DT 43 600.0 42.448056 | -83.173056 133.17
152 WWJ-TV LIC DT 44 425.0 42.448056 | -83.173056 133.17
153 W16DM-D CP LD 16 0.5 40.872806 | -84.588000 133.22
154 W29EL-D CP LD 29 0.5 40.872806 | -84.588000 133.22
155 W42EP-D CP LD 42 0.5 40.872806 | -84.588000 133.22
156 WA49EM-D CP LD 49 0.5 40.872806 | -84.588000 133.22
157 W23BZ-D CP LD 15 15.0 39.937222 | -83.021111 133.32
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Transmit : . Distance to
ID Call Sign Status  Service? Channel ERP3 (I‘N"’X'éug; L(oNr;\ngtgg)e .ll\_ljfll;?ns;
(kw)
(km)
158 WWHO CP MOD DT 23 885.0 39.937222 | -83.021111 133.32
159 WDEM-CD | CP MOD DC 24 15.0 39.937222 | -83.021111 133.32
160 WTTE CP MOD DT 27 1000.0 | 39.937222 @ -83.021111 133.32
161 WSYX CP DT 28 677.0 39.937222 | -83.021111 133.32
162 WTTE LIC DT 36 1000.0 | 39.937222 @ -83.021111 133.32
163 WSYX LIC DT 48 1000.0 | 39.937222 @ -83.021111 133.32
164 W27DG-D LIC LD 27 2.0 40.587972 | -81.487556 134.44
165 W29EG-D CP LD 29 1.39 39.921667 | -82.937778 134.97
166 WJIBK LIC DX 7 15.0 42.460556 | -83.213889 135.14
167 WJIBK LIC DT 7 27.2 42.460556 | -83.213889 135.14
168 - CP LD 26 0.1 42.066944 | -84.240833 135.67
169 - CP LD 26 0.1 42.066944 | -84.240833 135.67
170 WXYZ-TV CP MOD DT 25 765.0 42.470556 | -83.250278 136.83
171 WXYZ-TV LIC DT 41 1000.0 | 42.470556 @ -83.250278 136.83
172 WXYZ-TV LIC DX 41 670.0 42.470556 | -83.250278 136.83
173 W29EG-D LIC LD 29 15.0 39.952278 | -82.506806 137.13
174 WDIV-TV CP DT 32 720.0 42.482778 | -83.205278 137.43
175 WDIV-TV LIC DT 45 872.0 42.482778 | -83.205278 137.43
176 WDIV-TV LIC DX 45 973.0 42.482778 | -83.205278 137.43
177 W23BZ-D LIC LD 23 15.0 39.891944 | -83.045556 138.43
178 WKBD-TV LIC DT 14 180.0 42.483611 | -83.312222 139.40
179 WKBD-TV CP DT 14 385.0 42.483611 | -83.312222 139.40
180 | WDWO-CD LIC DC 18 14.0 42.483611 | -83.312222 139.40
181 | WDWO-CD CP DC 22 15.0 42.483611 | -83.312222 139.40
182 WPXD-TV | CP MOD DT 24 370.0 42.483611 | -83.312222 139.40
183 WKBD-TV | CP MOD DT 34 285.0 42.483611 | -83.312222 139.40
184 WPXD-TV LIC DT 50 345.0 42.483611 | -83.312222 139.40
185 WPXD-TV LIC DX 50 49.5 42.483611 | -83.312222 139.40
186 WRAP-LP APP LD 32 15.0 41.262806 | -81.163417 141.03
187 WAMS-LP CP LD 29 15.0 40.388667 | -84.357333 142.03
188 WGCT-CD CP DC 8 1.45 39.863333 | -82.799167 142.12
189 W32DS-D CP LD 25 6.8 40.552917 | -84.517250 142.34
190 W32DS-D LIC LD 32 6.8 40.552917 | -84.517250 142.34
191 WIVM-LD LIC LD 11 25 40.898611 | -81.210000 142.83
192 W27DG-D LIC LD 27 2.0 40.898611 | -81.210000 142.83
193 WIVM-LD LIC LD 39 15.0 40.898611 | -81.210000 142.83
194 WADL CP DT 27 605.0 42.554167 | -82.887500 143.12
195 WADL LIC DT 39 1000.0 | 42.554167 @ -82.887500 143.12
196 WINM LIC DT 12 16.5 41.454167 | -84.802778 147.45
197 WIVN-LD CP LD 5 3.0 40.358833 | -81.500417 147.58
198 WIVD-LD APP LD 14 15.0 40.358833 | -81.500417 147.58
199 WIVD-LD LIC LD 22 6.0 40.358833 | -81.500417 147.58
Comsearch Proprietary -7 - December 7, 2018



Apex Clean Energy, Inc.
wind Power GeoPlanner™
Off-Air Television Report

Republic
: Distance to
ID Call Sign Status Service? Channel Trggsl;?lt (I‘N"’X'éug; L(oNr;\ngtgg)e .ll\_ljfl;?ns;
(kW) (km)
200 WIVN-LD LIC LD 29 7.4 40.358833 | -81.500417 147.58
201 WIVN-LD CP LD 29 15.0 40.358833 | -81.500417 147.58
202 W32ED-D CP MOD LD 32 15.0 40.352194 | -81.474056 149.81
203 W32ED-D CP MOD LD 32 6.0 40.352194 | -81.474056 149.81
204 W48DY-D CP MOD LD 48 10.0 40.352194 | -81.474056 149.81
Table 1. Off-Air TV Stations within 150 Kilometers of Project Area (United States)
ID Call Sign Status Class* Channel g&a; ?ka\llt) (I;\le:i'lt)ug??) L(oNr;\ngtgg)e TDllfl:a_&zlanrgztto
urbine (km)
C1 CFTV-DT AU LP 30 0.584 42.093889 -82.730000 93.16
C2 CFTV-DT AU LP 34 0.584 42.093889 -82.730000 93.16
C3 CFTV-DT TO LP 34 0.545 42.094444 -82.729722 93.22
Cc4 CllI-DT-22 AU R 33 36.0 42.061389 | -82.484722 95.11
C5 CllI-DT-22 OoP R 22 49.0 42.061389 | -82.484722 95.11
C6 CICO-DT-32 OoP R 32 19.0 42.153333 -82.953056 98.66
C7 CBET-DT OoP R 9 26.0 42.153333 | -82.953056 98.66
C8 | CICO-DT-32 AU R 19 14.2 42.153333 | -82.953056 98.66
C9 CHWI-DT OoP R 16 3.4 42.141667 -82.446667 104.56
C10 | CHWI-DT-60 OoP R 26 0.2 42.316111 | -83.040000 117.19
Cl1 @ CHWI-DT-60 AU R 17 0.161 42.316111 -83.040000 117.19
C12 | CICO-DT-59 AU R 28 2.25 42.449444 -82.083611 147.81
C13 | CICO-DT-59 OoP R 33 2.5 42.449444 -82.083611 147.81

Table 2: Off-Air TV Stations within 150 Kilometers of Project Area (Canada)

4 Definitions of class and status codes:
R — Regular VHF Television Broadcast Station

LP — Low-power Television Broadcast Station

OP — Licensed and operational station
TO — Temporary operation
AU — Authorized; not yet operational
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3. Impact Assessment

Based on a contour analysis of the licensed stations within 150 kilometers of the Republic wind
energy project, it was determined that thirteen of the full-power digital stations, identified below
in Tables 3 and 4, along with Class A digital station WOHZ-CD, may have their reception
disrupted in and around the 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.

Transmit

ID Call Sign Status  Service® Channel ERP®

(kw)
3 WGGN-TV LIC DT 42 450.0
6 WMED-TV LIC DT 12 14.0
8 WOHZ-CD LIC DC 41 15.0
10 WNWO-TV LIC DT 49 105.0
11 WTOL LIC DT 11 16.9
13 WGTE-TV LIC DT 29 49.5
15 WUPW LIC DT 46 110.0
20 WTVG LIC DT 13 16.7
34 WBGU-TV LIC DT 27 153.0
41 WJIW LIC DT 8 11.0
44 WEWS-TV LIC DT 15 1000.0
60 WKYC LIC DT 17 868.0

Latitude Longitude D';g:ggtto
(NAD 83) (NAD83) 1 bine (km)
41.075083 -82.451111 37.80
40.763889 | -82.617778 50.16
40.763889 -82.617778 50.16
41.667500 -83.356111 55.33
41.672778 -83.379722 56.73
41.657222 -83.431944 57.39
41.656111 -83.444722 57.85
41.683333 -83.413611 59.10
41.136667 -83.906667 70.80
41.363333 | -81.715833 95.53
41.373889 -81.717500 95.55
41.386083 | -81.689083 98.10

Table 3: Licensed Off-Air TV Stations Subject to Degradation (United States)

. 2 Transmit
ID Call Sign Status Class’ Channel ERP (kW)
C6 | CICO-DT-32 OP R 32 19.0
C7 CBET-DT OP R 9 26.0

Latitude Longitude Di;g:g:tto
(NAD 83) (NAD83) o e (km)
42.153333 | -82.953056 98.66
42.153333 | -82.953056 98.66

Table 4. Licensed Off-Air TV Stations Subject to Degradation (Canada)

5> Definitions of service and status codes:

DT - Digital television broadcast station

DC - Class A digital television broadcast station
LIC — Licensed and operational station

6 ERP = Transmit Effective Radiated Power
7 Definitions of class and status codes:

R — Regular VHF Television Broadcast Station
OP — Licensed and operational station
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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 station
mentioned above, especially those that would have line-of-sight to at least one wind turbine but
not to the 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: David Meyer

Title: Senior Manager

Company: Comsearch

Address: 19700 Janelia Farm Blvd., Ashburn, VA 20147
Telephone: 703-726-5656

Fax: 703-726-5595

Email; dmeyer@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 Republic wind energy project in Seneca and Sandusky Counties,
Ohio.

2. Summary of Results

AM Radio Analysis

Comsearch found four database records' for AM stations within approximately 30 kilometers of
the project, as shown in Table 1 and Figure 1. These records represent station WLKR, which
broadcasts from Norwalk, Ohio, to the east of the project area; station WTTF, out of Tiffin, Ohio,
to the west; and station WLEC, out of Sandusky, Ohio, to the northeast. Station WTTF is

licensed separately for daytime and nighttime operations, with a higher transmit power permitted
during daytime hours.

Required Distance to

Transmit . . . .
ID  Call Sign Status? Frequency ERP? Ope.ratlon Latitude Longitude Se.paratlozl Neargst
(kHz) (kW) Time (NAD 27) (NAD 27) Distance Turbine
(km) (km)
1 WLKR LIC 1510 0.5 Daytime 41.279167 | -82.656389 1.99 16.30
2 WTTF LIC 1600 0.5 Daytime 41.125556 | -83.231944 1.88 16.69
3 WTTF LIC 1600 0.019 Nighttime 41.125556 | -83.231944 1.88 16.69
4 WLEC LIC 1450 1.0 Unlimited 41.441111 | -82.687222 0.21 25.34

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

' 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

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.

Comsearch Proprietary

December 7, 2018




Apex Clean Energy, Inc.
Wind Power GeoPlanner™
AM and FM Radio Report
Republic

Figure 1: AM Radio Stations within 30 Kilometers of Project Area
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FM Radio Analysis

Comsearch determined that there were twenty-six database records for FM stations within 30
kilometers of the Republic wind energy project, as shown in Table 2 and Figure 2. Only twenty-
three of these stations are currently licensed and operating, seven of which are low-power or
translator stations that broadcast with limited range.

Frequency Ll Latitude Longitude Di:ltea:::::tto
ID Call Sign Status®  Service® (MHz) I(Elfvs; (NAD 27) (NAD 27) Turbine
(km)
1 WOHF LIC FM 92.1 5.8 41.238611 @ -82.837778 1.15
2 WMJK LIC FM 100.9 3.0 41.249167 @ -82.913056 1.38
3 WYOR CP FM 88.5 20.0 41.248778 | -82.912833 1.41
4 WYOR LIC FM 88.5 0.1 41.108889 | -83.003056 4.55
5 WHVT LIC FM 90.5 2.7 41.295833 | -82.973889 6.54
6 WHEI LIC FM 88.9 0.1 41.116389 | -83.167500 13.38
7 W227BJ LIC FX 93.3 0.25 41.112944 | -83.180611 14.38
8 WSJG-LP LIC FL 103.3 0.1 41.108306 @ -83.175444 14.49
9 WHRQ LIC FM 88.1 0.38 41.377167 @ -82.814528 14.60
10 | WLKR-FM LIC FM 95.3 3.3 41.280278 @ -82.657500 16.24
11 W225DG CP FX 92.9 0.24 41.280278 | -82.657222 16.26
12 W206BX LIC FX 89.1 0.055 41.366111 | -83.088889 16.49
13 | WFRO-FM LIC FM 99.1 11.5 41.366111 | -83.088889 16.49
14 | WCKY-FM LIC FM 103.7 50.0 41.138889 | -83.245833 16.92
15 WGGN LIC FM 97.7 0.64 41.396667 @ -82.791944 17.24
16 W218BL LIC FX 91.5 0.055 41.035278 @ -82.708889 20.97
17 WVMS LIC FM 89.5 5.5 41.441389 @ -82.805556 21.28
18 WSHB LIC FM 90.9 0.45 41.048028 @ -82.681278 21.82
19 W228EN CP FX 93.5 0.25 41.330917 @ -82.599139 22.70
20 WCPZ LIC FM 102.7 50.0 41.330917 @ -82.599139 22.70
21 WLBJ-LP LIC FL 104.1 0.075 41.180500 @ -83.339750 22.99
22 W202AW LIC FX 88.3 0.12 41.399444 | -82.651944 23.48
23 WCPZ LIC FS 102.7 12.0 41.441111 | -82.687222 25.34
24 WXMW LIC FM 89.3 0.39 40.914722 | -83.125556 28.19
25 WXML LIC FM 90.1 15.0 40.914722 | -83.125556 28.19
26 W289CP LIC FX 105.7 0.25 41.157778 | -83.413611 29.56

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 Republic wind energy
project, WLKR, is approximately than 16.3 kilometers from the nearest turbine location. 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 Republic wind energy project, WOHF, is more than 1.1
kilometers from the nearest turbine. 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: David Meyer

Title: Senior Manager

Company: Comsearch

Address: 19700 Janelia Farm Blvd., Ashburn, VA 20147
Telephone: 703-726-5656 (office) / 703-726-5595 (fax)
Email: dmeyer@comsearch.com

Web site: www.comsearch.com
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ot
f W%‘y, UNITED STATES DEPARTMENT OF COMMERCE
. + | National Telecommunications and
f Information Administration

Washington D.C. 20230

Snares 0F

JAN 79 2018

Mr. Frank O’Brien
COMSEARCH

19700 Janelia Farm Blvd.
Ashburn, VA 20147

Re: Republic Project, Rev. 2: Seneca & Sandusky Counties, OH

Dear Mr. O’'Brien:

In response to your request on November 21, 2017, the National Telecommunications and
Information Administration provided to the federal agencies represented in the
Interdepartment Radio Advisory Committee (IRAC) the plans for the Republic Wind Farm,
Revision 2, located in Seneca and Sandusky Counties, Ohio.

After a 45 day period of review, no agencies had issues with turbine placement in this area.

While the IRAC agencies did not identify any concerns regarding radio frequency blockage,
this does not eliminate the need for the wind energy facilities to meet any other
requirements specified by law related to these agencies. For example, this review by the
IRAC does not eliminate any need that may exist to coordinate with the Federal Aviation
Administration concerning flight obstruction.

Thank you for the opportunity to review these proposals.
S° erely,
Peter A. Tenhula

Deputy Associate Administrator
Office of Spectrum Management
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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 — 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: Republic Number of Turbines: 50
County: Seneca and Sandusky Blade Diameter: 150 meters
State: Ohio Hub Height: 105 meters

Figure 1: Area of Interest
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3. Two-Dimensional Fresnel Zone Analysis

Methodology

Our obstruction analysis was performed using Comsearch’s proprietary microwave database,
which contains all non-government licensed, proposed and applied paths from 0.9 - 23 GHz.
First, we determined all microwave paths that intersect the area of interest? 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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14-16
17-19
20,21
22
23
24
25
26
27,28
29
30
31,32
33
34
35
36
37
38
39
40
41

Status

Proposed
Proposed
Licensed
Proposed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed
Proposed
Proposed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed
Licensed

Callsign 1

ASR12344
REPUBLIC
WAA857
WESTLODI
WHS702
WPOQ484
WPUG349
WPZQ250
WQKL533
WQNK803
WQPB810
WQPB813
WQPH316
WQPH317
WQQX778
WQQX871
WQQX871
WQQX871
WQTZ737
WQVS476
WQVWA473
WQWF986
WQXU839
WQYB310
WQYD931
WQYD931
WQYT575
WRBM895
WRBM897
WRBT653
WRBY379

Callsign 2

ASR12014
WQQX871
WAA858
WQQX778
RXONLY
RXONLY
WPUM945
RXONLY
WQKL535
WQKL535
WQPB813
WQPBS814
WQPH317
WQPH316
REPUBLIC
WESTLODI
WQQX870
WQXU839
WQTQ663
WQKL535
WPOQ355
WQWF971
WQQX778
WQYD931
WQUY965
WQYC633
WQYT658
WRBM897
WRBM896
WQXH607
WRBM897

Band

6.1 GHz
11 GHz
6.1 GHz
11 GHz
950 MHz
950 MHz
6.1 GHz
950 MHz
11 GHz
11 GHz
6.1 GHz
6.1 GHz
6.7 GHz
6.7 GHz
11 GHz
11 GHz
11 GHz
11 GHz
6.1 GHz
11 GHz
11 GHz
6.1 GHz
11 GHz
11 GHz
11 GHz
11 GHz
6.1 GHz
18 GHz
11 GHz
11 GHz
18 GHz

Path
Length
(km)
57.40
34.17
21.79
31.36
8.13
28.49
40.50
25.36
12.92
13.73
36.08
35.01
56.99
56.99
39.48
40.97
47.04
48.42
42.15
10.61
4.96
42.15
24.00
10.43
17.56
11.19
11.66
10.31
16.98
17.32
6.68

Licensee

Wireless Internetwork LLC
Wireless Internetwork LLC

Norfolk Southern Railway

Wireless Internetwork LLC

BAS Broadcasting, Inc.

BAS Broadcasting, Inc.

W.A.T.C.H. TV Company Inc.

BAS Broadcasting, Inc.

Bascom Long Distance, Inc.
Bascom Long Distance, Inc.
Kryptick Technologies

Kryptick Technologies

High Voltage Communications LLC (CFN)
High Voltage Communications LLC (CFN)
Wireless Internetwork LLC
Wireless Internetwork LLC
Wireless Internetwork LLC
Wireless Internetwork LLC

World Class Wireless, LLC

Bascom Long Distance, Inc.

New Cingular Wireless PCS LLC - Ohio
AQ2AT LLC

Wireless Internetwork LLC

Blhc, LLC

Blhc, LLC

Blhc, LLC

Verizon Wireless (VAW) LLC - Ohio
Amplex Electric, Inc.

Amplex Electric, Inc.

Sprintcom, Inc

Amplex Electric, Inc.

Table 1: Summary of Microwave Paths that Intersect the Area of Interest
(See enclosed mw_geopl.xIsx for more information and
GP_dict_matrix_description.xIs for detailed field descriptions)
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Verification of Coordinate Accuracy

It is possible that as-built coordinates may differ from those on the FCC license. For this project,
9 paths cross within close proximity of the proposed turbines and the tower locations for these
paths will have a critical impact on the result. Therefore, we verified these locations using aerial
photography. Some of the towers were found to be slightly off and were moved to their
locations based on the aerial photos?®.

Next, we calculated a Fresnel Zone for each path based on the following formula:

r=17.3 | [ 412
Feh:\ di+d2

Where,
r = Fresnel Zone radius at a specific point in the microwave path, meters
n = Fresnel Zone number, 1
FeHz = Frequency of microwave system, GHz
d: = 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

In general, this is the area where the planned wind turbines should be avoided, if possible. A
depiction of the Fresnel Zones for each microwave path listed can be found in Figures 3 through
8, and is also included in the enclosed shapefiles*®.

3 See enclosed mw_geopl.shp and mw_geopl_fcc.shp for details.

4 The ESRI® shapefiles enclosed are in NAD 83 UTM Zone 17 projected coordinate system.

5 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 Comsearch’s data license notification and agreement located at
http://www.comsearch.com/files/data_license.pdf.
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Figure 3: Fresnel Zones in the Area of Interest
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Figure 4: Fresnel Zones in the Area of Interest
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Figure 5: Fresnel Zones in the Area of Interest
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Figure 6: Fresnel Zones in the Area of Interest
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Figure 7: Fresnel Zones in the Area of Interest
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Figure 8: Fresnel Zones in the Area of Interest
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4. Conclusion

Total Microwave
Paths

41

Paths with Affected
Fresnel Zones

0

Total Turbines

50

Turbines intersecting
the Fresnel Zones

Table 2: Fresnel Zone Analysis Result

Our study identified forty-one microwave paths intersecting the Republic Wind Project area of
interest. The Fresnel Zones for these microwave paths were calculated and mapped in order to
assess the potential impact from the turbines. A total of fifty turbines were considered in the
analysis, each with a blade diameter of 150 meters and a hub height of 105 meters. Of those
turbines, none were found to have potential obstruction with the microwave systems in the area.

5. Contact

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

Contact person:
Title:

Company:
Address:
Telephone:
Fax:

Email:

Web site:

Comsearch Proprietary

David Meyer
Senior Manager
Comsearch

19700 Janelia Farm Blvd., Ashburn, VA 20147

703-726-5656
703-726-5595

dmeyer@comsearch.com

WWW.comsearch.com
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