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3. Contact Us 
 

For questions or information regarding the Mobile Phone Carrier Report, contact:  

 

Contact person: Denise Finney 
Title:   Account Manager 
Company:  Comsearch 
Address:  19700 Janelia Farm Blvd., Ashburn, VA 20147 
Telephone:  703-726-5650 
Fax:   703-726-5595 
Email:   dfinney@comsearch.com 
Web site:  www.comsearch.com 
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1. Introduction 
 
The use of wind energy, one of the oldest forms of harnessing a natural energy source, is now 
one of the world’s fastest growing alternative energy sources. The United States is committed to 
the use of wind energy, and over the next several years billions of dollars will be spent on wind 
power projects. However, as new wind turbine generators are installed around the country, it is 
important to note that they may pose an interference threat to existing microwave systems and 
broadcast stations licensed to operate in the United States.  
 
Wind turbines can interfere with microwave paths by physically blocking the line-of-sight 
between two microwave transmitters. Additionally, wind turbines have the potential to cause 
blockage and reflections (“ghosting”) to television reception. Blockage is caused by the physical 
presence of the turbines between the television station and the reception points. Ghosting is 
caused by multipath interference that occurs when a broadcast signal reflects off of a large 
reflective object—in this case a wind turbine—and arrives at a television receiver delayed in 
time from the signal that arrives via direct path. 
 
Many states and other jurisdictions recognize the need for regulations addressing interference 
to radio signal transmissions from the wind turbine installations. Specifically, local planning 
authorities typically require project developers to ensure wind turbines will not cause 
interference. In some cases they require developers to notify the telecommunication operators 
in the area of the proposed wind turbine installation. Other factors prompting developers to 
undertake proactive investigation into potential interference include the need to prevent legal 
and regulatory problems and the desire to promote goodwill within the community—a good 
neighbor approach. 
 
Comsearch has developed and maintains comprehensive technical databases containing 
information on licensed microwave networks throughout the United States. Microwave bands 
that may be affected by the installation of wind turbine facilities 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 wind turbines on licensed non-federal government 
microwave systems.  Comsearch provides additional wind energy services, a description of 
which is available upon request. 
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2. Summary of Results  
 
An overall summary of results appears below. 
 
Project Information 

Name: Stony Creek Wind Energy Center 

County: Wyoming 

State: New York 

 

Number of 
Microwave Paths 

Analyzed 

Number of 
Turbines 

Number of 
Potential 

Obstructions 

2 59 0 

 
 
Methodology 
Our obstruction analysis was performed using Comsearch’s proprietary microwave database, 
which contains all non-government licensed paths from 0.9 - 23 GHz1.   First, we determined all 
microwave paths that intersect the area of interest2.  The area of interest was defined by the 
client and encompasses the planned turbine locations.  Next, for each microwave path that 
intersected the project area, we calculated a Worst Case Fresnel Zone (WCFZ).  The mid-point 
of a full microwave path is the location where the widest (or worst case) Fresnel zone occurs. 
Fresnel zones were calculated for each path using the following formula.   
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Where,  
   Rn =   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 
 
For worst case Fresnel zone calculations, d1 = d2

                                                           
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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4. Contact Us 
 

For questions or information regarding the Licensed Microwave Report, contact:  

 

Contact person: Denise Finney 
Title:   Account Manager 
Company:  Comsearch 
Address:  19700 Janelia Farm Blvd., Ashburn, VA 20147 
Telephone:  703-726-5650 
Fax:   703-726-5595 
Email:   dfinney@comsearch.com 
Web site:  www.comsearch.com
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Figure 2 FM Stations in the Vicinity of the Stony Creek Wind Farm



 
MEMORANDUM 

Date: 27 January 2010 
To:  Craig Murphy, Invenergy 
From: Les Polisky, Comsearch 
 
Subject:  Amateur Radio Operational Issues When Located in the Vicinity of Wind 
Energy Facilities  
 
Background: Comsearch was contracted by Invenergy to examine the issues of Amateur 
Radio Operations in the vicinity of wind energy facilities.  Amateur Radio Operators, 
also known as HAM operators, are serious hobbyists who operate private radio systems 
for long and short distance communications.   Communications can be conducted in local 
areas, coast-to-coast in the United States and around the world.  Frequency bands have 
been allocated for HAM operators in the range of 5-MHz (60-meter), 10-MHz (30-meter) 
30-MHz (10-meter) up to and including microwave frequencies.  HAM operators make 
their communication facilities available to government and charitable organizations 
during emergencies such as acts of terrorism, earthquakes, tornadoes and hurricanes to set 
up ad hoc networks in many cases during the critical times when no other 
communications are possible and later provide supplementary networks for the official 
networks that are re-established, but are operating at full capacity.   
 
Frequencies Used: The choice of frequency band used by the HAM operators is a 
function of where they are trying to communicate with.  The lower frequency bands are 
normally used for intercontinental and other long range communications.  In recent years 
satellite channels have been made available to HAM operators so the microwave 
frequencies used in satellite communications are also used for intercontinental and long 
range communications.  HAM operators use VHF (50 – 225- MHz), UHF (225 – 1000- 
MHz) and Microwave (> 1000 MHz) for short range communications.  VHF and UHF 
are normally used with repeaters.  Microwave communications are point-to-point links 
and depending on the number of links in the network can be made over a substantial 
distance. 
 
Analysis Factors: There are two ways that the wind turbines associated with a wind 
energy facility can affect the operation of a HAM operator’s communication system.  The 
first is by producing electromagnetic interference which can reduce the sensitivity of the 
HAM receivers.  The electromagnetic noise produced by a wind turbine is a function of 
frequency.  Table 1 show the FCC stipulated maximum allowable electromagnetic 
emission as a function of frequency that a wind turbine can produce at a distance of 3-
meters.  Part 15 of the FCC Regulations cover the emissions from unintentional radiating 
devices, which is what a wind turbine is.  The field strength limits for the emissions from 
unintentional radiators is given in Paragraph 15.109 of Part 15 of the FCC Regulations. 
The second is that the wind turbines can create a physical blockage of the HAM operators 

   19700 Janelia Farms Blvd 
  Ashburn, VA  20147 
703-726-5500 



transmit and receive antenna.   The blockage can reduce the signal that is transmitted or 
received.  Blockage is a function of the signal frequency and the location of the wind 
turbine with respect to the HAM operator’s antenna.  

 
Table 1 Radiated Emission Limits at 3 Meters 

 
 Frequency of Emission (MHz)  Field Strength (microVolts/meter) 
  30 – 88       100 
  88 – 216       150 
            216 – 960       200 
    > 960        500 
 
Configuration of HAM Equipment: HAM operators must pass a FCC test in order to 
obtain an Amateur License.  However, once they are licensed they may configure their 
equipment any way they care to.  They can operate at any frequency within the bands 
allotted to them with the one requirement they must stay within the emission guidelines 
established by the FCC.  This applies to occupied bandwidth and levels of spurious and 
harmonic emissions.  Usually, their configuration will meet their particular interest and 
skills.   If it is long range communications beyond the U. S. borders the HAM operator 
will configure his equipment to operate in the HF (5-, 10- or 30-MHz) and/or satellite 
frequency bands.  If it is local or intermediate range communications the equipment the 
HAM operator will use will be VHF, UHF or microwave.  In some cases a single HAM 
operator could conduct operations in all bands.  His antennas may be mounted on a tower 
on his property or on the roof top of his home or other structure on his property.  If he has 
a satellite antenna it may be mounted on the ground or on a structure.  The only 
requirement for the satellite antenna is that it has a clear and unobstructed view of the 
domestic satellite arc.   
 
It is because of the variability in HAM equipment configuration and the many frequency 
bands of operation that an analysis of any specified operation must be tailored for that 
HAM operator’s equipment configuration and frequency bands of operation with respect 
to the location of the wind turbine dimensions and installation plan.    Therefore, since all 
of the information for the wind turbine facility is known, in order to determine the impact 
on HAM operations, all of the details with regard to the HAM equipment configuration 
and bands of operation must be obtained by the developer so that an effective analysis of 
the HAM operations can be made and the recommendations for mitigation, if necessary, 
can be obtained.   
 
Sample Analysis:  The following is a sample analysis for a HAM operator who operates 
a 30-MHz Long Range system, VHF (148-MHz), UHF (432-MHz) and microwave 
(5136-MHz) short range systems and a satellite system (6516-MHz). 
All of the antennas except for the satellite antenna are located on 75-foot tower, which is 
located 1200-feet from the nearest wind turbine, which has a hub height of 80-meters and 
rotor diameter 100-meters.  All of the repeater and microwave antennas are on a tower 5-
miles from the HAM tower and at an azimuth of 90º from the HAM tower.  The turbine 
tower is at azimuth of 180º from the HAM tower.  The satellite antenna is on the ground 



at a distance of 1000-feet from the turbine tower pointing at an azimuth of 120º at an 
elevation angle of 10º.   
 
Electromagnetic Interference Analysis:  The first step in the analysis is to determine 
the electromagnetic noise coupled to the various HAM receivers.  To do this we use the 
data in Table 1 and use the following formula to determine the noise level at the HAM 
receivers: 
 
    F = F3*3/D  
Where  
F = Field Strength at HAM equipment antenna terminals, volts/meter 
F3 = Maximum Field Strength Emission from wind turbine at 3 meters, volts/meter 
D = Distance between wind turbine and HAM antennas on tower, 1200 feet or 365.9 m   
       Distance between wind turbine and Satellite antenna, 1000 feet or 304.9 m 
 
    P = (F2)(Λ2)*G/4*Π*377   
 
P = Power received from the wind turbine emission, watts 
Λ = Wavelength of emission. Meters 
G = Gain of antenna in the direction of the wind turbine, number 
Π = 3.14 
 

Table 2 Electromagnetic Interference Levels Coupled to HAM Equipment 
 

System Wavelength Gain F Power RX Power RX 
  meters # Volts/meter Watts dBm 
HF 10 1 0.00000082 1.27X10(-13) -99.0 
VHF 2.03 1 0.00000122 1.29X10(-15) -118.9 
UHF 0.69 1 0.00000164 2.70X10(-16) -125.7 
Microwave 3.3X10(-3) 0.1 0.00000410 3.86X10(-21) -174.1 
Satellite 2.6X10(-3) 0.1 0.00000490 3.42X10(-21) -174.7 

 
The results of the electromagnetic interference calculations are compared to the 
sensitivity of the HAM receivers.   Normally the worst results anticipated are at the lower 
frequencies.  The HF level is the highest level calculated but it is expected that the 
sensitivity of the receiver is approximately -90 dBm, which is appreciably higher than the 
calculated level. All the other calculated levels are very much below the estimated 
sensitivities of the systems in the other bands.  
 
From the sample conditions described, a worse case separation distance can be calculated 
for the HF System using the same formulas and limiting the interference signal from the 
wind turbines to 3 dB below the sensitivity of the HF receiver.   From the calculation the 
separation distance should be at least 183 meters or 600 feet to insure that no 
electromagnetic interference will occur to the HAM HF receiver, which is the most 
susceptible to interference from the wind turbines..   

 



Obstruction Interference: The other degradation of concern is that the wind turbine 
facility may cause degradation by physical blockage to the HAM radio antenna systems 
and prevent communications.  This can cause a problem for each of the HAM radio 
systems.  In the 10-meter band of operation and for communication distances of greater 
than 100 miles, transmission depends chiefly on sky waves reflected from the ionosphere.  
This is a region high above the earth’s surface.  The antenna system if operating properly 
will be directed toward the ionosphere at an angle high enough for effective transmission 
and receipt of signals.  Even at an antenna elevation angle as low as 10-degrees, the 
proposed wind turbine at a 130 meter or 426 foot height would only have to be separated 
from the antenna by 24016 feet to allow unblocked clearance to the ionosphere for the 
antenna.  Typical 10-meter band antennas operating with contacts over 1000 km distant 
operate with propagation angles of 25-degrees or greater.  For clearance to exist for a 10-
meter band antenna at a 25-degree propagation angle, the separation distance to a 426-
foot wind turbine is 913 feet.  In the sample conditions the path of the 10-meter system 
will not be obstructed. 
 
Physical clearance must be checked for the HAM VHF and UHF communication 
systems.  The parameters for the systems, antenna gain, transmit power, height of 
antennas; receiver sensitivity for both the HAM equipment and the repeaters that are used 
in the network must be obtained so that an analysis can be performed.  With this 
information the communication paths are analyzed and if the wind turbines are going to 
affect the operation the affects can be quantified.  With the quantification of the affects a 
determination can be made if mitigation is necessary.  In the sample problem the wind 
turbines are far removed from the communication path to the VHF and UHF repeaters so 
no obstruction issues will occur. 
 
Physical clearance for the HAM microwave system must be confirmed by determining 
the point-to-point link and plotting it on a map versus the location of the wind turbines.  
The frequency of the microwave system must be known so that the Fresnel Zone of the 
path can also be plotted.  The parameters for the microwave system must be known in 
order to do this analysis.  They are frequency; transmit power, receiver sensitivity, and 
antenna, gain, size and height.  In the sample analysis the wind turbine is far removed 
from the point-to-point microwave link so no obstruction issues will occur. 
 
The HAM satellite earth station system is at a distance of 1000 feet from the wind turbine 
and it is pointing in an azimuth of 120º at an elevation of 10º toward a satellite in the 
domestic geo-stationary orbit.  In this position its communication path will be 
unobstructed by the wind turbine. 
    
Based on the conditions described in the sample analysis no electromagnetic or 
obstruction interference is predicted.  Had it been predicted than mitigation methods 
would nave been described which may have involved the HAM equipment and/or its 
operations or the planned locations of the wind turbines to overcome the interference 
predicted. 
 



Data Required for HAM Operation Analysis with Respect to Wind Turbine 
Facilities: As illustrated in the sample analysis in this memorandum a complete 
description of the HAM operators equipment and operations is necessary for the analysis. 
The frequency bands of operation should be defined and then the equipment used for 
each band described.   The equipment description should include, frequency, transmit 
power, receiver sensitivity and antenna type.  For the antenna, gain, physical size, height 
above ground should be defined.  If it is operated with a remote receive site it’s pointing 
azimuth and elevation should be defined.  For the remote site, including satellites, its 
frequency, transmit power and sensitivity should be defined.  When there is a tower 
located at the HAM operator’s location its coordinates should be listed.  If the antennas 
are not located on a tower the coordinates for each antenna should be listed separately.  
Where possible a block diagram of the HAM equipment should be obtained and each 
component listed in the block diagram should be identified as to manufacturer and model 
number.  The block diagram should describe each system in use by the HAM operator.  
The HAM operator should also give his license number and the date the license was 
obtained.  
 
 
  
 












