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Paulding Wind Farm IV LLC, a wholey owned 
subsidiary of EDP Renwables North America LLC 

(EDPR) 

Timber Road Complaint Resolution Plan 

PURPOSE: To ensure that the wind farm does not make living conditions 
materially worse for residents of the community, a transparent and 
effective complaint resolution plan will be implemented so that 
members of the community have a mechanism for seeking 
resolution for interferences or disturbances experienced that are a 
direct result of the wind farm. 

BACKGROUND: EDPR is committed to ensuring that an accessible process is in 
place for community members to voice concerns pertaining to the 
wind farm and for those concerns to be addressed as quickly and 
effectively as possible.  Maintaining detailed record of all 
complaints and the resolutions that follow is an important aspect of 
the complaint resolution plan. 

POLICY: The policy of EDPR is to take all reasonable actions necessary to 
rectify legitimate interference or disturbances that are a direct 
result of the wind farm.  Where reasonable actions are 
implemented and do not minimize the interference or disturbance, 
EDPR will compensate the impacted resident by entering into a 
participation agreement that will provide annual compensation for 
the life of the wind farm project.  

PROCEDURE: 1.) EDPR will offer to residents whose occupied residence is near a 
wind turbine a participation agreement prior to the wind farm 
being commercially operational.  This will be done in order to 
educate residents about the wind farm and to compensate them 
even though it is not anticipated that they will receive any 
negative effects, disturbance or interference as a direct result of 
the wind farm.  



 

   

2.) EDPR has established a toll free number , and EDPR will ensure 
that the phone number is provided to the county commissioners, 
township trustees, emergency responders and the schools and 
public libraries within the project area prior to Timber Road IV wind 
farms being commercially operational.  A resident with a complaint 
may either call the toll free number, at 1-866-263-5594 and leave a 
message 24 hours a day, or, go to the Operations and 
Maintenance Facility for the wind farm to register a complaint. 

  

3.)  EDPR will be responsible for keeping a log book which registers 
every complaint that is received.  The log book will contain all 
pertinent information about the person making the complaint, the 
issues surrounding the complaint and the date that it was received.  
The log book will also contain the resolution that was suggested 
and implemented and the date that the matter was resolved.  
EDPR personnel will forward complaints about interference or 
disturbance that are a direct result of the wind farm to the Ohio 
Power Siting Board within 48 hours of receiving the complaint and 
will generate a quarterly report outlining the nature of the 
resolution.  Quarterly reports will be sent to the Staff of the Ohio 
Power Siting Board on the following date of each year (April 15th, 
July 15th, October 15th and January 15th).  

4)  Residents who register a complaint with EDPR will receive 
correspondence from the company no later than 72 hours after 
registering the complaint.  The intent of the initial correspondence is 
to garner more information about the individual’s complaint.  
Within 45 days of the complaint being received EDPR will take all 
reasonable action to resolve the legitimate complaint about 
interference or disturbance that is a direct result of the wind farm 
facility.  If it is determined that the reasonable action taken by does 
not satisfactorily mitigate the interference or disturbance, EDPR will 
provide compensation to the resident in the form of a participation 
agreement in which annual compensation shall be provided to the 
resident. 
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1. Introduction 

Comsearch analyzed AM and FM radio broadcast stations whose service could potentially be 
affected by the Paulding Wind Farm IV Transmission Lines project in Paulding County, Ohio. 
 
 
2. Summary of Results 
 
AM Radio Analysis 
Comsearch found seven database records1 for AM stations within approximately 30 kilometers 
of the project transmission line, as shown in Table 1 and Figure 1.  These records represent 
station WERT, which broadcasts out Van Wert, Ohio, to the southeast of the project; station 
WJZI, out of Decatur, Indiana, to the southwest; and stations WFCV and WKJG, out of Fort 
Wayne, Indiana, to the west.  Stations WERT, WFCV, and WKCG are licensed separately for 
operations during daytime and nighttime or critical hours. 
 

ID Call Sign Status2 Frequency 
(kHz) 

Transmit 
ERP3

(kW)
Operation 

Time 
Latitude 
(NAD 27) 

Longitude 
(NAD 27) 

Required 
Separation 
Distance4

(km) 

Distance to 
Trans. Line 

(km) 

1 WERT LIC 1220 0.25 Daytime 40.871944 -84.554167 0.25 20.50 
2 WERT LIC 1220 0.029 Nighttime 40.871944 -84.554167 0.25 20.50 
3 WJZI LIC 1540 0.25 Daytime 40.820556 -84.920000 0.19 27.15 
4 WFCV LIC 1090 2.5 Daytime 41.083611 -85.075556 2.75 27.44 
5 WFCV LIC 1090 1.0 Critical Hrs. 41.083611 -85.075556 2.75 27.44 
6 WKJG LIC 1380 5.0 Daytime 41.004167 -85.099167 2.17 29.34 
7 WKJG LIC 1380 5.0 Nighttime 41.004167 -85.099167 2.17 29.34 

 
Table 1:  AM Radio Stations within 30 Kilometers of Transmission Line 

  

                                                           
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 Transmission Line 
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FM Radio Analysis 
Comsearch determined that there were twelve database records for FM stations within 30 
kilometers of the transmission line, as shown in Table 2 and Figure 2.  Only eleven of these 
stations are currently licensed and operating, six of which are low-power or translator stations 
that broadcast with limited range. 
 

ID Call Sign Status5 Service6 Frequency 
(MHz)

Transmit 
ERP7

(kW)
Latitude 
(NAD 27) 

Longitude 
(NAD 27) 

Distance to 
Trans. Line 

(km) 

1 WKSD LIC FM 99.7 3.0 41.058889 -84.591667 7.62 
2 WBYR LIC FM 98.9 50.0 40.953889 -84.885278 13.99 
3 WMYW-LP LIC FL 102.7 0.008 41.178611 -84.627222 14.91 
4 W282CF LIC FX 104.3 0.25 40.872222 -84.553611 20.50 
5 WHNH-LP LIC FL 101.3 0.1 41.070694 -85.018889 22.55 
6 W209AW LIC FX 89.7 0.08 41.072500 -85.038611 24.22 
7 WLDE LIC FM 101.7 6.0 41.076389 -85.045278 24.82 
8 WDBF-LP LIC FL 103.5 0.1 40.836667 -84.912500 25.30 
9 WJFX LIC FM 107.9 3.2 41.023889 -85.064167 26.27 

10 WDFM LIC FM 98.1 50.0 41.291111 -84.538056 29.29 
11 W291DF CP FX 106.1 0.25 40.801944 -84.943611 29.96 
12 WQSW-LP LIC FL 100.5 0.1 41.154361 -85.077194 29.65 

 
Table 2:  FM Radio Stations within 30 Kilometers of Transmission Line 

                                                           
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 Transmission Line 
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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 the transmission line towers.  The closest AM station to any point on the 
transmission line project is WERT at a distance of approximately 20.5 kilometers.  Since there 
were no AM 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 towers should not impact the coverage of local AM stations. 
 
The coverage of FM stations is generally not susceptible to interference caused by large 
objects, such as transmission line towers, especially when they are sited in the far field region of 
the radiating FM antenna, which mitigates the risk of distorting the antenna’s radiation pattern.  
However, within the antenna’s near field region, radiation pattern distortion can become a factor.  
Signal attenuation is also possible but can be difficult to quantify without precise field 
measurements.  The closest FM station to the transmission line project, WKSD, is more than 
7.6 kilometers away.  At this distance, there should be adequate separation to avoid radiation 
pattern distortion. 
 
Electromagnetic interference (EMI) from a transmission line is caused by an induction field, 
which is created by the 60 Hz electrical power carried on the transmission line conductors and 
the harmonics of the 60 Hz fundamental waveform.  Interference can also result from arcing that 
occurs at high-voltage interconnect points on the transmission line.  In either case, the 
interfering signal is amplitude-modulated (AM), and the propagation of the interference occurs 
over very short distances.  These distances are generally around 500 feet or less, and the 
frequency of the electromagnetic interference does not normally extend above 50 MHz. 
 
Accordingly, the only reception devices that could be affected by EMI would be AM radios, 
which operate between 0.5 and 1.6 MHz.  The degree of degradation to AM reception would be 
a function of the separation distance of the AM radio from the transmission line and the strength 
of the received signal.  Generally speaking, however, this degradation would be no different 
than what occurs when a car radio passes under or near existing high voltage transmission lines 
that interconnect utility companies and their sub stations throughout the state.

 
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. 
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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 
Fax:   703-726-5595 
Email:   dmeyer@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 Paulding Wind Farm IV Transmission Lines project in Paulding 
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 
transmission line. 
 
 
2. Summary of Results 
 
The proposed transmission line project area and local communities are depicted in Figure 1, 
below. 
                         

 
 

Figure 1:  Transmission Line 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 transmission line.  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 Table 1, below, and a plot depicting their locations is provided in Figure 2.  There are a 
total of 116 database records for stations within approximately 150 kilometers of the 
transmission line. Of these stations, only sixty-eight are currently licensed and operating, 
twenty-nine 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 Transmission Line 

                                                           
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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ID Call Sign Status Service2 Channel 
Transmit 

ERP3

(kW)
Latitude 
(NAD 83) 

Longitude 
(NAD 83) 

Distance to 
Center of 

Project (km)
1 W16DM-D CP LD 16 0.5 40.872806 -84.588000 21.49 
2 W29EL-D CP LD 29 0.5 40.872806 -84.588000 21.49 
3 W42EP-D CP LD 42 0.5 40.872806 -84.588000 21.49 
4 W49EM-D CP LD 49 0.5 40.872806 -84.588000 21.49 
5 WCUH-LD CP MOD LD 16 5.0 40.977250 -84.966056 22.03 
6 WCUH-LD LIC LD 16 5.0 40.977250 -84.966056 22.03 
7 W41DS-D CP MOD LD 41 6.0 40.977250 -84.966056 22.03 
8 W41DS-D LIC LD 41 6.0 40.977250 -84.966056 22.03 
9 W04DU-D CP LD 4 3.0 40.977222 -84.966111 22.04 

10 W43DI-D CP MOD LD 43 10.0 40.977222 -84.966111 22.04 
11 W43DI-D LIC LD 43 6.0 40.977222 -84.966111 22.04 
12 WODP-LD CP MOD LD 49 7.0 40.977222 -84.966111 22.04 
13 WODP-LD LIC LD 49 6.0 40.977222 -84.966111 22.04 
14 NEW CP LD 35 3.0 41.071222 -85.040972 27.42 
15 W14DS-D CP LD 14 15.0 41.023944 -85.064111 29.20 
16 WCUH-LD CP LD 16 15.0 41.023944 -85.064111 29.20 
17 W19DT-D CP LD 19 15.0 41.023944 -85.064111 29.20 
18 WDGM-LD CP MOD LD 20 15.0 41.023944 -85.064111 29.20 
19 W21DJ-D CP LD 21 15.0 41.023944 -85.064111 29.20 
20 W33DC-D CP LD 33 15.0 41.023944 -85.064111 29.20 
21 W41DS-D CP LD 41 15.0 41.023944 -85.064111 29.20 
22 W43DI-D CP LD 43 15.0 41.023944 -85.064111 29.20 
23 WODP-LD CP LD 49 5.0 41.023944 -85.064111 29.20 
24 W51EQ-D CP LD 51 12.5 41.023944 -85.064111 29.20 
25 WDGM-LD CP MOD LD 20 6.0 41.023917 -85.064111 29.20 
26 WDFM-LP LIC TX 26 7.5 41.291389 -84.537500 31.78 
27 WFWC-CD CP DC 16 0.876 41.099139 -85.145000 36.54 
28 WFWC-CD LIC DC 45 1.62 41.099139 -85.145000 36.54 
29 WANE-TV LIC DT 31 1000.0 41.093889 -85.180000 39.34 
30 WISE-TV LIC DT 18 320.0 41.102222 -85.184722 39.88 
31 WPTA LIC DT 24 335.0 41.102222 -85.184722 39.88 

                                                           
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 
CA – Class A analog television broadcast station 
DC – Class A digital television broadcast 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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ID Call Sign Status Service2 Channel 
Transmit 

ERP3

(kW)
Latitude 
(NAD 83) 

Longitude 
(NAD 83) 

Distance to 
Center of 

Project (km)
32 WISE-TV CP DT 34 456.0 41.102222 -85.184722 39.88 
33 WEIJ-LD LIC LD 38 15.0 41.103611 -85.191111 40.44 
34 WFWA LIC DT 40 152.8 41.103611 -85.191111 40.44 
35 WFFT-TV LIC DT 36 1000.0 41.109278 -85.195056 40.88 
36 W07CL LIC TX 7 0.032 41.333639 -85.052167 43.07 
37 W26DH-D LIC LD 26 6.0 41.333611 -85.052222 43.07 
38 WINM LIC DT 12 16.5 41.454167 -84.802778 46.59 
39 WTLW CP MOD DT 4 10.0 40.763056 -84.183056 54.51 
40 WTLW LIC DT 44 165.0 40.763056 -84.183056 54.51 
41 W32DS-D LIC LD 32 6.8 40.552917 -84.517250 56.63 
42 WOHL-CD APP DC 15 15.0 40.775278 -84.121083 58.19 
43 WLIO LIC DT 8 27.5 40.747556 -84.131750 59.06 
44 WLIO CP DT 8 16.5 40.747556 -84.131750 59.06 
45 WLQP-LP CP TX 25 7.5 40.747556 -84.131750 59.06 
46 WLQP-LP CP TX 25 7.5 40.747556 -84.131750 59.06 
47 WOHL-CD LIC DC 35 9.0 40.747556 -84.131750 59.06 
48 WLMO-LP CP TX 38 5.3 40.747556 -84.131750 59.06 
49 WLMO-LP CP TX 38 5.3 40.747556 -84.131750 59.06 
50 WLQP-LP CP LD 45 15.0 40.747556 -84.131750 59.06 
51 WLMO-LP CP LD 47 15.0 40.747556 -84.131750 59.06 
52 WLQP-LP LIC TX 18 7.7 40.634194 -84.208000 62.24 
53 W23DE-D LIC LD 23 3.0 40.634194 -84.208000 62.24 
54 WLMO-LP LIC TX 38 15.0 40.634194 -84.208000 62.24 
55 W23DE-D CP LD 43 7.85 40.634194 -84.208000 62.24 
56 WBGU-TV CP DT 22 137.0 41.136667 -83.906667 68.97 
57 WBGU-TV LIC DT 27 153.0 41.136667 -83.906667 68.97 
58 WSOT-LD LIC LD 27 10.0 40.655028 -85.623028 87.50 
59 WFND-LD LIC LD 22 15.0 41.111111 -83.648333 90.20 
60 WIWU-CD CP MOD DC 28 9.0 40.615528 -85.646472 91.43 
61 WIWU-CD LIC DC 51 1.45 40.615528 -85.646472 91.43 
62 WLMB LIC DT 5 10.0 41.744722 -84.018333 97.73 
63 WDMY-LP CP LD 23 8.0 41.646861 -83.604917 114.97 
64 WDMY-LP LIC TX 38 8.2 41.646861 -83.604917 114.97 
65 WCZA-LD LIC LD 15 6.0 40.421667 -85.824167 115.97 
66 WDTJ-LD LIC LD 18 4.0 41.653361 -83.547972 119.27 
67 WDTJ-LP LIC TX 68 6.6 41.653361 -83.547972 119.27 
68 WMNT-CD LIC DC 48 15.0 41.653639 -83.530194 120.52 
69 WIPB CP DT 19 228.0 40.093611 -85.392222 119.59 
70 WIPB LIC DT 23 250.0 40.093611 -85.392222 119.59 
71 - CP LD 26 0.1 42.066944 -84.240833 120.83 
72 - CP LD 26 0.1 42.066944 -84.240833 120.83 
73 WUPW LIC DT 46 110.0 41.656111 -83.444722 126.63 
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ID Call Sign Status Service2 Channel 
Transmit 

ERP3

(kW)
Latitude 
(NAD 83) 

Longitude 
(NAD 83) 

Distance to 
Center of 

Project (km)
74 WUPW CP DT 46 200.0 41.656111 -83.444722 126.63 
75 WGTE-TV LIC DT 29 49.5 41.657222 -83.431944 127.59 
76 WTVG LIC DT 13 16.7 41.683333 -83.413611 130.44 
77 WJGP-LD LIC LD 26 15.0 42.128833 -85.339472 131.62 
78 WTOL LIC DT 11 16.9 41.672778 -83.379722 132.20 
79 WNWO-TV LIC DT 49 105.0 41.667500 -83.356111 133.57 
80 WEID-LD LIC LD 16 15.0 41.678306 -86.060778 132.92 
81 WHME-TV LIC DT 48 300.0 41.595278 -86.160556 135.68 
82 WCWW-LD LIC LD 25 14.9 41.615250 -86.185167 138.51 
83 WBND-LD LIC LD 34 15.0 41.615250 -86.185167 138.51 
84 WMYS-LD LIC LD 39 15.0 41.615250 -86.185167 138.51 
85 WNIT CP DT 31 78.3 41.613667 -86.188889 138.71 
86 WNIT LIC DT 35 85.0 41.613667 -86.188889 138.71 
87 WSJV LIC DX 28 150.0 41.616111 -86.193889 139.20 
88 WSJV LIC DT 28 311.0 41.616111 -86.193889 139.20 
89 WSJV CP DT 30 324.0 41.616111 -86.193889 139.20 
90 WNDU-TV LIC DT 42 631.0 41.605333 -86.212500 140.06 
91 WNDU-TV LIC DT 42 800.0 41.605556 -86.212778 140.09 
92 WSBT-TV LIC DT 22 266.0 41.616667 -86.216944 140.95 
93 WSBT-TV LIC DX 22 261.0 41.616667 -86.216944 140.95 
94 WLWD-LD LIC TX 20 8.7 39.962222 -83.863611 139.83 
95 WCBZ-CD LIC DC 28 7.5 40.627556 -83.129889 141.51 
96 WXCB-CD CP MOD DC 25 15.0 40.612778 -83.130000 142.06 
97 WXCB-CD LIC DC 45 15.0 40.612778 -83.130000 142.06 
98 WNDY-TV LIC DT 32 1000.0 40.148917 -85.935222 142.86 
99 WUEA-LD LIC LD 23 6.0 41.358333 -86.367778 142.89 
100 WXMI LIC LD 17 15.0 42.288722 -85.153278 143.40 
101 WOBC-CD LIC DC 14 0.277 42.287972 -85.165083 143.57 
102 WOBC-CD CP DC 16 0.296 42.287972 -85.165083 143.57 
103 WHIO-TV CP DT 33 854.0 39.733889 -84.248056 150.37 
104 WHIO-TV LIC DT 41 1000.0 39.733889 -84.248056 150.37 
105 WHIO-TV LIC DX 41 1000.0 39.733889 -84.248056 150.37 
106 WHIO-TV LIC DT 41 1000.0 39.733889 -84.248056 150.37 
107 WLWD-LD LIC LD 20 5.0 39.724611 -84.254889 151.21 
108 WBDT LIC DT 26 770.0 39.724611 -84.254889 151.21 
109 WRGT-TV LIC DT 30 498.0 39.724611 -84.254889 151.21 
110 WKEF APP DT 18 525.0 39.724444 -84.255000 151.23 
111 WRCX-LP LIC TX 40 34.0 39.724444 -84.255000 151.23 
112 WRCX-LP CP LD 40 0.32 39.724444 -84.255000 151.23 
113 W22DE LIC TX 22 54.0 39.720556 -84.261111 151.51 
114 WPTD LIC DT 16 163.0 39.721111 -84.250000 151.69 
115 WPTD CP DT 35 250.0 39.721111 -84.250000 151.69 
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ID Call Sign Status Service2 Channel 
Transmit 

ERP3

(kW)
Latitude 
(NAD 83) 

Longitude 
(NAD 83) 

Distance to 
Center of 

Project (km)
116 WDTN LIC DT 50 1000.0 39.718611 -84.256111 151.83 

 

Table 1:  Off-Air TV Stations within 150 Kilometers of Transmission Line 

3. Impact Assessment 
 
Typically, transmission lines do not create reception problems for television signals. This 
includes transmission lines carrying high voltages such as those planned for the Paulding Wind 
Farm IV Transmission Lines project.  However, if the transmission lines are not well maintained, 
corona and arcing may occur at the insulators or conductor connectors, creating broad band 
noise. The broad band noise could cause interference to television receivers in residences near 
the transmission line project, particularly those residents whose homes are within approximately 
500 feet of the transmission line.  This distance is based on a worst-case scenario, which 
requires the presence of foul weather and takes into account the variable characteristics of the 
transmission line. 
 
Based on a contour analysis of the licensed stations within 100 kilometers of the transmission 
line, it was determined that ten of the full-power digital stations, identified below in Table 2, have 
service contours that overlap with the transmission line project area and thus fall within the 
range of potential impact as described above. 
 

ID Call Sign Status Service4 Channel 
Transmit 

ERP5

(kW)
Latitude 
(NAD 27) 

Longitude 
(NAD 27) 

Distance to 
Center of 

Project (km) 
29 WANE-TV LIC DT 31 1000.0 41.093889 -85.180000 39.34 
30 WISE-TV LIC DT 18 320.0 41.102222 -85.184722 39.88 
31 WPTA LIC DT 24 335.0 41.102222 -85.184722 39.88 
33 WEIJ-LD LIC LD 38 15.0 41.103611 -85.191111 40.44 
34 WFWA LIC DT 40 152.8 41.103611 -85.191111 40.44 
35 WFFT-TV LIC DT 36 1000.0 41.109278 -85.195056 40.88 
38 WINM LIC DT 12 16.5 41.454167 -84.802778 46.59 
40 WTLW LIC DT 44 165.0 40.763056 -84.183056 54.51 
43 WLIO LIC DT 8 27.5 40.747556 -84.131750 59.06 
57 WBGU-TV LIC DT 27 153.0 41.136667 -83.906667 68.97 

 

Table 2:  Licensed Off-Air TV Stations Subject to Degradation 

                                                           
4 Definitions of service and status codes: 
DT – Digital television broadcast station 
LIC – Licensed and operational station 
 
5 ERP = Transmit Effective Radiated Power 
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4. Recommendations
 
In order to prevent interference to television broadcast reception in the homes near the 
transmission line, there should be an effective quality control maintenance program in effect for 
the useful life period of the transmission line’s operation.  In the unlikely event that interference 
is observed in any of the TV service areas, a high-gain directional antenna may be employed, 
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 transmission line and may be offered to those residents who can show that their off-air TV 
reception has been disrupted by the presence of the transmission line after it is 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 



Attorneys for Paulding Wind Farm IV LLC
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1. Introduction 
 
Comsearch has developed and maintains comprehensive technical databases containing 
information on licensed microwave networks throughout the United States operate over a wide 
frequency range (900 MHz – 23 GHz). 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 transmission line on licensed, proposed and applied non-federal 
government microwave systems. 
  
 

2. Project Overview  
 
Project Information 
Name:  Paulding Wind Farm IV LLC - Transmission Line 
Number of Structures: 19 
County: Paulding 
State: Ohio 

 
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 GHz1.   
First, we determined all microwave paths that intersect the area of interest2 and listed them in 
Table 1.  These paths and the transmission line support structures are shown in Figure 2. The 
IDs correspond to the path IDs from the March and August 2018 Microwave reports performed 
for the same project.   
 

 
 

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 

16 Licensed WQON426 WQON427 6.7 GHz 51.69 Fort Wayne Communications Group Company 
25 Licensed WQRY696 WQRX772 11 GHz 18.18 Sprintcom, Inc 
28 Licensed WQSD967 WQSD966 6.1 GHz 49.79 Torellco LLC 
41 Licensed WQWF483 WQWF484 4 GHz 84.41 Waterleaf International LLC 

 
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) 

  
Verification of Coordinate Accuracy 
It is possible that as-built coordinates may differ from those on the FCC license. We verified 
these locations using aerial photography.  All of the towers were found to be slightly off and 
were moved to their locations based on the aerial photos3.  
 
Next, we calculated a Fresnel Zone for each path based on the following formula:     
 

21

2117.3
dd

dd
F

nr
GHz

 

 
 
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 
 
In general, this is the area where the planned structures should be avoided, if possible.  A 
depiction of the Fresnel Zones for each microwave path listed can be found in Figure 3, and is 
also included in the enclosed shapefiles4,5.  
                                                           
3 See enclosed mw_geopl.shp and mw_geopl_fcc.shp for details.  
 
4 The ESRI® shapefiles enclosed are in NAD 83 UTM Zone 18 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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Discussion of Potential Two Dimensional Obstructions 
 

Total Microwave 
Paths 

Paths with Affected 
Fresnel Zones 

Total Support  
Structures 

Support Structures 
intersecting the 
Fresnel Zones 

4 0 19 0 

Table 2:  Fresnel Zone Analysis Result 
 
Transmission lines generally do not affect the operation of microwave paths, as their attenuation 
loss is considered insignificant.  Transmission support structures are considered to cause higher 
signal attenuation losses with more significant reflective and scattering properties and therefore 
were the primary focus of this study.  

 
 
 

 

4. Conclusion 
 
Our study identified four microwave paths intersecting the Paulding Wind Farm IV Transmission 
Line Project area. The Fresnel Zone for these microwave paths were calculated and mapped 
with respect to the position of the transmission line support structures provided.  Nineteen 
support structures were considered in the analysis. Of those support structures, none were 
found to intersect the Fresnel Zones of the four microwave paths 
 
 
 

5. Contact 
 
For questions or information regarding the Microwave Study, 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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ACRONYMS AND ABBREVIATIONS 

AC alternating current 
ACSR aluminum conductor steel reinforced 
BPA Bonneville Power Administration 
CadnaA Computer-Aided Noise Abatement Program 
CAFE Corona and Field Effects  
dBA  A-weighted decibel 
EPRI Electric Power Research Institute 
FHWA Federal Highway Administration 
Hz  Hertz 
ISO  International Organization for Standardization 
kV kilovolt 
Leq equivalent sound level 
MW megawatt 
NSA noise sensitive area 
OPSB Ohio Power Siting Board 
Project  Timber Road IV Wind Farm 
RCNM Roadway Construction Noise Model 
ROW right-of-way 
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1.0 INTRODUCTION 

EDP Renewables North America LLC currently owns and operates the Timber Road II Wind Farm in 
Paulding County, Ohio, and is proposing to construct a new phase referred to as the Timber Road IV Wind 
Farm (Project). The Project will consist of a combination of wind turbine generators, collection substation, 
and transmission line. The Project is anticipated to have a power output capacity of approximately 79.5 
megawatts (MW). The current study addresses potential noise impacts at noise sensitive areas (NSAs; i.e., 
residences) associated with construction and operation of the Project transmission line.  

The transmission line is rated at 138 kilovolts (kV) and will have a right-of-way of 150 feet (45.7 meters). 
For the purposes of permitting, two transmission line routes were analyzed, the preferred and alternate 
routes. Both routes extend from the collection substation to the interconnect.   The length of the preferred 
route is approximately 2.9 miles (4.7 kilometers) whereas the length of the alternate route is approximately 
3.8 miles (6.1 kilometers).  

This technical report provides an overview of the mechanisms of corona sound generation, describes 
applicable requirements prescribed by the Ohio Power Siting Board (OPSB), presents the acoustic modeling 
methodologies and results. An assessment of construction noise is also provided.  

1.1 Transmission Line Corona Noise 

Transmission line noise (also called corona noise) is caused by the partial electrical breakdown of the 
insulating properties of air around the electrical conductors and overhead power lines. Audible noise 
generated by corona on transmission lines is composed of two major components. The higher frequencies 
of the broadband component distinguish it from more common outdoor environmental noise. The random 
phase relationship of the pressure waves generated by each corona source along a transmission line results 
in a characteristic sound commonly described as crackling, frying, or hissing. The second component is a 
lower-frequency sound that is superimposed over the broadband noise. The corona discharges produce 
positive and negative ions that, under the influence of the alternating electric field around alternating current 
(AC) conductors, are alternately attracted to and repelled from the conductors. This motion establishes a 
sound-pressure wave having a frequency twice that of the voltage, i.e., 120 hertz (Hz) for a 60-Hz system. 
Higher harmonics (e.g., 240 Hz) may also be present, but they are generally of lower significance (EPRI 
2005). The relative magnitude of hum and broadband noise may be different depending on weather 
conditions at the line.  According to EPRI when the line is wet such as during rainy weather conditions, 
typically the broadband component dominates; however, under icing conditions the lower frequency 
components may be more prevalent.  

Figure 1-1 provides a representative frequency spectrum of AC transmission-line audible noise in rain, 
according to the Electric Power Research Institute (EPRI). The figure presents the 120 Hz hum and less 
significant 240 Hz frequency content. In this plot, the noise levels at frequencies below 100 Hz are likely 
influenced by ambient noise at the test site. The broadband noise extends in frequency above 10 kHz; 
however, the rolloff of the broadband noise above 10 kHz is related to the frequency response of the 
microphone and from the increasing effect of the air absorption  of sound energy with frequency (EPRI, 
2005).  The higher frequency components tend to drop off much more rapidly with increased distance due 
to atmospheric absorption, so the  lower frequency 120 and 240 Hz energy content tend to dominate.  These 
frequencies are used as indicator markers to determine if corona noise is present. 
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Figure 1-1. Typical Frequency Spectrum of AC Transmission-line Audible Noise in Rain 

Audible noise from the Project transmission line would be expected to have a similar frequency spectrum 
to that indicated in Figure 1-1 when the line is wet.  Corona noise levels during precipitation may vary over 
a wide range. During the initial stages, when the conductors are not thoroughly wet, there may be a 
considerable fluctuation in the noise level as the precipitation intensity varies. When the conductors are 
thoroughly wet, the noise fluctuations will often be less significant, since even as the intensity of 
precipitation diminishes the conductors will still be saturated, which can result in corona discharge. Audible 
noise may also be present when water droplets remain on conductors after precipitation has stopped or 
under a light mist or heavy fog, although these conditions result in highly variable corona noise levels 
dependent in part on the duration of the event. Audible noise before, during and after a rain event is shown 
in Figure 1-2, as presented by EPRI. The bars on the x-axis show rate of rain.  High-humidity conditions 
may also result in elevated sound levels on the line, similar to those found under sustained fog conditions, 
see Figure 1-3, also by EPRI. In this example, fog dissipates as the sun rises in the early morning hours 
causing the corona noise to dissipate rapidly. 
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Figure 1-2. EPRI Audible Noise Before, During, and After a Rain Event

Figure 1-3. EPRI Audible Noise under Sustained Fog 
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2.0  NOISE REGULATIONS AND GUIDELINES 

The OPSB Rule §Chapter 4906-5 Certificate Applications for Electric Transmission Facilities and Gas 
Pipelines defines certification requirements for noise that must be adequately addressed during both Project 
construction and operation, which were recently revised. There are no noise requirements at the county or 
local levels.   

The following information is required as part of the Project application:  

4906-5-07(A)(4)  The applicant shall provide an estimate of the effect of noise generation due to the 
construction, operation, and maintenance of the transmission line or pipeline and associated facilities. The 
applicant shall describe any equipment and procedures designed to mitigate noise emissions during site 
clearing, construction, operation, and maintenance of the facility to minimize noise impact, including limits 
on the time of day at which construction activities may occur. The applicant shall estimate the nature of any 
intermittent, recurring, or particularly annoying sounds from the following sources: 

(a) Blasting activities. 

(b) Operation of earth moving and excavating equipment. 

(c) Driving of piles, rock breaking or hammering, and horizontal directional drilling. 

(d) Erection of structures. 

(e) Truck traffic. 

(f) Installation of equipment. 

The OPSB does not prescribe numerical decibel limits within the rules in Chapter 4906-5 Certificate 
Applications for Electric Transmission Facilities and Gas Pipelines but for noise associated with windfarms 
Section §4906-4-09(F) providex further assessment guidelines: 

4906-4-09(F)(1): General construction activities shall be limited to the hours of seven a.m. to seven 
p.m., or until dusk when sunset occurs after seven p.m. Impact pile driving, hoe ram, and blasting 
operations, if required, shall be limited to the hours between ten a.m. to five p.m., Monday through 
Friday. Construction activities that do not involve noise increases above ambient levels at sensitive 
receptors are permitted outside of daylight hours when necessary. Sensitive receptor, for purposes 
of this rule, refers to any occupied building. The applicant shall notify property owners or affected 
tenants within the meaning of paragraph (B)(2) of rule 4906-3-03 of the Administrative Code of 
upcoming construction activities including potential for nighttime construction activities.  

4906-4-09(F)(2): The facility shall be operated so that the facility noise contribution does not result 
in noise levels at any non-participating sensitive receptor within one mile of the project boundary 
that exceed the project area ambient nighttime average sound level (Leq) by five A-weighted 
decibels (dBA). During daytime operation only (seven a.m. to ten p.m.), the facility may operate at 
the greater of: the project area ambient nighttime Leq plus five dBA; or the validly measured ambient 
Leq plus five dBA at the location of the sensitive receptor. After measured ambient Leq plus five 
dBA at the location of the sensitive receptor. After commencement of commercial operation, the 
applicant shall conduct further review of the impact and possible mitigation of all project-related 
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noise complaints through its complaint resolution process. Non-participating, as used in this 
context, refers to a property for which the owner has not signed a waiver or otherwise agreed to be 
subject to a higher noise level.  
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3.0 ACOUSTIC MODELING METHODOLOGY 

The acoustic assessment of the Project transmission line involved two separate analytical methods. The 
Bonneville Power Administration (BPA) Corona and Field Effects (CAFE) program Version 3 was used to 
determine anticipated corona noise levels generated along the transmission line conductors. DataKustik’s 
Computer-Aided Noise Abatement (CadnaA) was then used to model how sound propagates from the 
transmission line to the NSAs.  

3.1 Modeling Input Parameter Assumptions 

As mentioned previously, two transmission lines routes were analyzed, the preferred route that is 2.9 miles 
(4.7 kilometers) in length and the alternative route that is 3.8 miles (6.1 kilometers) in length. The proposed 
conductor for the 138-kV transmission line structures is 765 KCM aluminum conductor steel reinforced 
(ACSR) “Drake” conductor for the phase wires. Figure 3-1 shows the typical transmission line structure 
planned for the Project.  

Figure 3-1. Typical 138-kV Transmission Line Type 

Representative broadband and octave band center frequencies were derived using the BPA CAFE program 
and from standardized engineering technical guidelines based on measurements from similar equipment 
types and line types operating after the burn-in period. It is expected that the transmission line installed will 
exhibit sound source characteristics similar to the sound data used in the acoustic modeling analysis; 
however, it is possible that the final values may vary. Table 3-1 further summarizes setup parameters used 
in the acoustic modeling analysis.  
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Table 3-1. Operational Acoustic Modeling Parameters 

Model Input Parameter Value 
138-kV Transmission Line Source 

Characteristics 
See Figure 4-1 for audible noise level results using the Bonneville 
Power Administration (BPA) Corona and Field Effects (CAFE) 

program.  
Engineering Design Site plan dated September 20, 2015 
Terrain Parameters U.S. Geological Survey digital elevation data 
Site elevation range 735 feet (224 meters) to 748 feet (228 meters) above mean sea level 

Transmission Line Source Heights 60 feet (18.3 meters) 
Receiver Characteristics 5 feet (1.52 meters) above ground level 

Temperature 50oF (10oC) 
Relative Humidity For Computer-Aided Noise Abatement (CadnaA), >90% 

Meteorological Factors CadnaA assumes moderate downwind propagation. The CAFE 
program assumes a wind speed of 0.5 mile per hour. 

For CAFE, rain rate is assumed to be 1 inch/hour 
Ground Absorption Ground absorption coefficient of 0.5, representing a semi-reflective 

surface. 
Standards ISO 9613-2, Acoustics – Attenuation of sound during propagation 

outdoors. 
Search radius 8,000 meters (26,246 feet) 

Noise Modeling Software BPA CAFE program 
DataKustik CadnaA v 2018 MR1 

3.2 Corona and Field Effects Program  

To support engineering design and permitting efforts for the Project, audible noise calculations were 
performed for the preferred and alternative transmission lines. Corona source noise levels were calculated 
using methodologies described in the BPA CAFE 3 program. Developed by the U.S. Department of Energy 
and the BPA, CAFE algorithms have been validated and used by engineers and scientists for many years to 
calculate the expected levels of audible noise produced by transmission lines. The inputs to the model 
include line voltage, load flow (current), altitude, meteorological conditions that would result in the 
conductors being wet, the physical dimensions of the line, conductor diameter, spacing, and height of the 
conductors and receivers above ground level. The BPA method of calculating audible noise from 
transmission lines is based on long-term statistical data collected from operating and test transmission lines. 
This method calculates the foul weather L50 noise level during rainy conditions of 1 inch per hour. Long-
term measurements show that L50 audible noise levels occur at this rain rate (EPRI 2005). The BPA CAFE 
modeling for this line assumes astandard rain rate of 1” per hour which was used for this modeling.. Results 
during fair weather conditions are also estimated. Received sound levels generated by the Project at the 
edge of the right-of-way (ROW) during fair weather conditions will be substantially lower than during foul 
weather conditions. 

3.3 CadnaA 

DataKustik GmbH’s CadnaA, a computer-aided noise abatement program (DataKustik v 2018 MR1) was 
used for the acoustic modeling analysis. CadnaA is a comprehensive three-dimensional acoustic software 
model that conforms to the ISO 9613-2 standard (ISO 1996). The engineering methods specified in this 
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standard consist of full octave band algorithms that incorporate geometric spreading due to wave 
divergence, reflection from surfaces, atmospheric absorption, screening by topography and obstacles, 
ground effects, source directivity, heights of both sources and receptors, seasonal foliage effects, and 
meteorological conditions.  

CadnaA allows for three basic types of sound sources to be introduced into the model: point, line, and area 
sources. Point sources can be used for small sources such as fans or for larger sources with proportioned 
dimensions that are located away from the relevant receptors. Line sources are used for linear sources such 
as transmission lines. Area sources can be vertical such as transformers or noise-radiating façades. The 
Project was represented as a continuous line source. The lateral attenuation from a line source of noise such 
as a transmission line is governed by the laws of acoustics and is due to the divergence of the sound pressure 
waves with increased distance from the source. The acoustic model calculations assumed corona is 
uniformly distributed along the conductor with the resulting pressure wave propagating in a cylindrical 
fashion.  

Molecular absorption of energy as the sound waves propagate through the air results in additional 
attenuation. Atmospheric absorption is a function of frequency, temperature, and relative humidity. The 
absorption effect increases with frequency. At distances farther from the transmission line the frequency 
spectrum will shift towards the lower end of the spectrum as greater attenuation of the high frequency sound 
component will occur. Sound propagation calculations applied meteorological conditions consistent with 
weather conditions that typically result in greater noise production (i.e., high humidity conditions which 
includes all precipitation events) as identified in the Project Order. CadnaA does not allow for use of a rain 
rate as an assumption. Accordingly, attenuation rates due to air absorption were predicted using 90 percent 
or greater relative humidity.  

The effects of wind gradients on outdoor sound propagation can cause variations in the sound level of a 
distant facility. Similar effects are caused by temperature changes in the atmosphere and resulting variation 
in the sound speed profile. The sound level variations caused by wind and temperature gradients are most 
pronounced for large separation distances. Calculations were completed for meteorological conditions 
corresponding to moderate downwind propagation (i.e. moderate downward refraction). This condition 
results in efficient outdoor sound propagation between a source and receptor and is consistent with the ISO 
9613-2 standard (ISO 1996). Lower sound levels are expected in other directions dependent on wind 
velocities, speed, direction, and gustiness. 
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4.0 PROJECT OPERATING NOISE LEVELS 

Operational received sound levels (dBA) were calculated assuming for the transmission line using the BPA 
CAFE program and CadnaA and results of those analyses are presented in the following subsections.  

4.1 Results 

The BPA CAFE program calculated the expected audible noise levels in both foul and fair weather at the 
edges of the ROW. The audible noise level in fair weather at the edges of the ROW are negligible. In foul 
weather the audible noise levels are approximately 17.5 dBA increasing to an approximate maximum of 
22.4 dBA directly beneath the line (Figure 4-1). As expected, audible noise levels associated with the 
proposed transmission line are very low, which is due to the low voltage of the line and the low elevation 
of the site. Audible noise levels would increase with increasing voltage and altitude.  

Figure 4-1. Audible Noise Profile at Midspan for proposed 138-kV Transmission Line Tower 

The source characteristics from the BPA CAFE program for foul weather conditions were input into 
CadnaA and received sound levels were predicted at NSAs, inclusive of a 3 dBA engineering safety factor. 
Fair weather conditions were not modeled using since transmission line sound source levels were 
sufficiently low so that no impacts were expected. Maximum received sound levels at NSAs when modeling 
both the gen-tie and alternative transmission line routes under foul weather conditions were below 25 dBA. 
Sound contour plots displaying Project operational sound levels in color-coded isopleths are provided for 
the gen-tie and alternative transmission lines in Figures 4-2 and 4-3, respectively.  
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Figure 4-2. Timber Road IV Wind Farm Proposed Gen-Tie Transmission Line Route Operation, 
Foul Weather 
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Figure 4-3. Timber Road IV Wind Farm Proposed Alternate Transmission Line Route 
Operation, Foul Weather 
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5.0 PROJECT CONSTRUCTION NOISE LEVELS 

Transmission line construction will generate periodically audible noise levels. Additional noise sources 
may include commuting workers and trucks moving material to and from the work sites. The construction 
equipment that will be used is similar to that used during typical public-works projects and tree service 
operations (e.g., road resurfacing, storm-sewer installation, natural gas line installation, tree removal, etc.). 
Transmission line construction will occur sequentially, moving along the length of the Project route, or in 
other areas such as near access roads, structure sites, conductor pulling sites, and staging and maintenance 
areas. Overhead line construction is typically completed in the following stages, but various construction 
activities may overlap, with multiple construction crews operating simultaneously: 

1. Site access and preparation: Preparing the right-of-way would require the removal of trees from 
the ROW and may also require selective clearing of tall trees near the ROW. 

2. Installation of structure foundations: The next step in the construction process is drilling 
foundations for the new transmission structures.  This involves drilling large holes, which are then 
typically filled with concrete for the steel structure foundation. 

3. Erecting of support structures: Once the foundation is cured, transmission structure installation 
can begin.  The new steel poles often come in sections that are assembled on or near the foundation.  
Cranes and/or bucket trucks are used to lift the poles and set them into position on the foundations. 

4. Stringing of conductors: With the new steel structures in place, the next step is to install the 
conductor wire.  The wire-stringing operation requires equipment at each end of the section being 
strung.  Wire is pulled between these "pulling sites" through stringing blocks (pulleys) at each 
structure.  These pulling sites are set up at various intervals along the right-of-way, typically one 
to three miles apart. 

Noise levels from overhead transmission line construction were evaluated using a screening-level analysis 
approach. The calculation methodology requires the input of the number and type of construction equipment 
by phase as well as typical noise levels associated with each piece of equipment.  Construction sound source 
level data were obtained from the Federal Highway Administration’s (FHWA) Roadway Construction 
Noise Model (RCNM).  These data were used to determine the composite sound levels at distances of 50 
feet and 1,000 feet.  Table 5-1 summarizes results for the four conceptual construction phases. 

Construction sound would attenuate with increased distance from the ROW.  Other factors, such as 
vegetation, terrain, and obstacles such as buildings would also act to further limit the impact of construction 
noise levels, but were not considered in the analysis.  Actual received sound levels would fluctuate, 
depending on the construction activity, equipment type, and separation distances between source and 
receiver.  The variation in power and usage imposes additional complexity in characterizing construction 
noise levels and the analysis conservatively assumes all phased construction equipment operating 
simultaneously.  As a general construction practice, functional mufflers would be maintained on all 
equipment to maintain noise levels as low as reasonably achievable. 

Received sound levels at NSAs from construction will depend on the type of equipment used, the mode of 
equipment operation, the length of time the equipment is in use, the amount of equipment used 
simultaneously, and the distance between the sound source and NSA. All of these factors are expected to 
vary regularly throughout the construction period making the calculation of a specific received sound-level 
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value at each NSA location difficult. Work in the proximity of any single general location will likely last 
no more than a few days to one week as construction activities move along the corridor; therefore, no single 
receptor will be exposed to significant noise levels for an extended period. 

Table 5-1.  Summary of Transmission Line Construction Noise at Specified Reference Distances 

Phase 
No. 

Construction 
Phase 

Example 
Construction 
Equipment 

Equipment  
Noise Level at 
15 m (50 ft.), 

dBA 

Composite 
Noise Level at  

15 m (50 ft), dBA 

Composite Leq
Noise Level at 
1000 feet, dBA 

1 
Site Access 

and 
Preparation 

Bulldozer 
Grader 

Roller – Compactor 
Loader 

Water Truck 
Dump Truck

85 
85 
85 
80 
84 
84

88 53 

2 
Installation of 

Structure 
Foundations 

Bulldozer 
Loader 

Backhoe-Loader 
Forklift 

Mobile Crane 
Auger Rig 
Drill Rig 

Compressor 
Pump 

Portable Mixer 
Jackhammer 

Cement Mixer Truck 
Dump Truck 
Slurry Truck 

Specialty Truck 
Water Truck

85 
80 
80 
80 
85 
85 
85 
80 
77 
82 
85 
85 
84 
78 
84 
84

90 56 

3 
Erecting of 

Support 
Structures 

Forklift 
Mobile Crane 
Compressor 

Flatbed Truck 
Flatbed Truck 
Water Truck

80 
85 
80 
84 
84 
84

86 52 

4 Stringing of 
Conductors 

Tracked Dozer 
Backhoe-Loader 

Compressor 
Line Puller 

Mixed Trucks 
Specialty Truck 
Specialty Truck 

Water Truck

85 
80 
80 
81 
84 
84 
84 
84

88 54 

Source:  Equipment Noise Levels from FHWA 2006 Construction Noise Handbook 
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6.0 CONCLUSIONS

Operational sound levels of the Timber Road IV Wind Farm 138-kV transmission line were modeled and 
potential for adverse noise impacts were analyzed at nearby NSAs. Both the preferred gen-tie line and 
alternative transmission routes were analyzed using the same inputs and methodologies. Results showed 
that the highest predicted received sound levels at NSAs were below 25 dBA, which is well below the 
OPSB noise criterion which states the facility may operate at the project area ambient nighttime Leq plus 
five dBA as well as other well-recognized noise guidelines established by the U.S. Environmental 
Protection Agency or World Health Organization. This acoustic assessment demonstrates that for the both 
the primary gen-tie and alternative transmission lines routes would result  in very low level noise. 
Furthermore, due to the low 138-kV voltage of the Project transmission line, noise at NSAs are expected 
to be minimal and will not result in any cumulative noise impacts with furture wind turbine operation.  
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memorandum

To: EDP Renewables EDR Project No: 17031 
From: Andrew Roblee, Grant Johnson 
Date: August 28, 2018 
Reference: Paulding Wind Farm IV – Paulding County, Ohio 

Cultural Resources Transmission Line Memo 

Purpose of the Memorandum 

Paulding Wind Farm IV LLC (the Applicant), a Delaware limited liability company (a wholly-owned subsidiary of EDP 
Renewables North America LLC, a Delaware limited liability company), is proposing to construct a 2.9-mile 138 kilovolt 
(kV) transmission line in association with the Paulding Wind Farm IV in Paulding County, Ohio (OPSB Case No. 18-
91-EL-BGN).  This memo summarizes the previously identified cultural resources located within 1,000 feet of a
proposed transmission line in accordance with the requirements of Chapter 4906-5-07(E) of the Ohio Administrative 
Code and is based on the results of a Cultural Resources Records Review undertaken by the Applicant in association 
with Paulding Wind Farm IV. 

Project Description 

The proposed transmission line consists of a new 138 kV transmission line, which will be used to deliver 75.9 MW of 
power generated by Paulding Wind Farm IV to the regional power grid.  The transmission route will travel west along 
Township Road (TR) 52 from the collection substation, which is located at the intersection of TR 52 and TR 59, ending 
at the existing Paulding Wind Farm III Transmission Line.  This route is hereafter referred to as the “Preferred 
Transmission Route” or simply the “Preferred Route.” An alternate route has been identified for the transmission line 
that travels west along TR 52 from the collection substation, then turns south State Route (SR) 49 and continues in a 
southwestern direction before tying into the existing Paulding Wind Farm III transmission line (hereafter referred to as 
the Alternate Route) (see Figure 1). 
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Methodology 
 
Per the requirements of Ohio Administrative Code Chapter 4906-5-07(E), the Applicant has identified cultural resources 
within 1,000 feet of each route alternative. This review was done using the online Geographic Information Systems 
(GIS) mapping system of the Ohio Historic Preservation Office (OHPO). 
 
Previously Identified Cultural Resources 
 
A summary of cultural resources within 1,000 feet of each route alternative identified using the OHPO GIS is provided 
below.  The locations of resources located within 1,000 of each route alternative are indicated on Figure 1. 
 
National Register of Historic Places (NRHP) 
No resources listed on the NRHP are located within the 1,000-foot Study Area. 
 
NRHP Determination of Eligibility (DOE) properties 
No resources previously determined eligible for listing on the NRHP are located within the 1,000-foot Study Area. 
 
National Historic Landmarks (NHL) 
No designated National Historic Landmarks are located within the 1,000-foot Study Area.  
 
Ohio Historic Inventory (OHI) 
Five resources listed on the OHI are located within the 1,000-foot Study Area: 
 

 W. D. Price Farmstead, a farmstead consisting of a two-story vernacular residence and six associated 
agricultural buildings located at 4560 Township Road 52. OHPO records indicate that this property has been 
demolished and consequently not eligible for listing in the S/NRHP(Rutter, 2011a).  

 William Rodenhaver Farmstead, a vacant gable roof barn with a small associated shed located on the 4000 
block of Township Road 52. OHPO records indicate that the extant buildings are in an advanced state of 
deterioration and are therefore determined not to be eligible for listing in the S/NRHP (Rutter, 2011b). 

 George Armstrong Farmstead, a two-story residence with an attached garage located at 4987 Township Road 
52. OHPO records indicate that this residence has been extensively renovated and modernized and is 
therefore not eligible for listing in the S/NRHP (Rutter, 2011c). 
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 C. Christman Farmstead, a one-and-one-half-story vernacular residence with gambrel roof barn located at 
4624 County Road 55. OPHO records indicate that the residence has been extensively renovated and 
modernized and is therefore not eligible for listing in the S/NRHP (Rutter, 2011d). 

 Karschner-Maloy Farmstead, a gable roof corn crib and gable roof chicken coop located on the 3000 block of 
State Route 49.  OHPO indicates that the primary buildings associated with the farmstead are no longer 
extant, and therefore the property is determined not to be eligible for listing in the S/NRHP (Rutter, 2011e). 

 
Historic Bridge Inventory  
No historic bridges as listed on the Ohio Historic Bridge Inventory are located within the Study Area. 
 
Ohio Archaeological Inventory (OAI) 
One resource listed in the OAI is located within the 1,000-foot Study Area: 
 

 Site number PA0263, a non-aboriginal historic archaeological site located on the north side of Township Road 
52, west of Township Road 49. OHPO records indicate that the site did not have the potential to yield important 
information and was determined not to be eligible for listing in the S/NRHP (JFNew, 2010). 

 
Ohio Genealogical Society (OGS) files 
No OGS Cemeteries are located within the 1,000-foot Study Area. 
 
Conclusion 
 
Per the requirements of Ohio Administrative Code Chapter 4906-5-07(E), the Applicant identified cultural resources 
within 1,000 feet of each transmission line route alternative.  Per 4906-5-07(E), the impact of the proposed transmission 
line on resources eligible for listing in the S/NRHP must be evaluated.  Based on a review of OHPO records, none of 
the cultural resources identified in this memo are eligible for listing in the S/NRHP. Therefore, there will be no impact 
to cultural resources as the result of the proposed transmission line for the Paulding Wind Farm IV. 
 
 
Attachments:  
 
Figure 1: Previously Identified Cultural Resources Within 1,000 Feet of the Proposed Transmission Line 
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