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l. INTRODUCTION

This Consulting Engineering Repadescribes the results of a study and analysis to determine the
locations of federally licensed (FCC) microwave and NTUAS. Government) notified facilities
t hat could be adversely i mpacted as a resul

t

in/near Your State. This document describes impact zones and necessary mitigation procedures,

along with recommendatiorncerning wind turbine siting. All illustrations, calculations and

conclusions contained in this document are subject-&iterverificatior.

Frequently, wind turbines located on land parcels near RF facilities can cause more than one
mode of RF impag¢ and may require an iterative procedure to minimize adverse effects. This
procedure is necessary in order to ensure that disruption of RF facilities either does not occur or,
in the alternative, that mitigation procedures will be effective. For instaimm microwave
impact zones (blackout areas) are identified, it may be necessarystovey the precise
positions of nearby receive and transmit facilities to a higher degree of accuracy than is
contained in the FCCO0s daphaograpks. Imthe dase aftsome a n
facilities, mitigation may not be possible, but alternatives are frequently available in terms of

turbine relocation or elimination.

The purpose of this study is to facilitate the siting of turbines to avoid unaoleeptgpact to

FCC licensed RF facilities and, to the maximum extent possible, identify available alternatives to

individual licensees in intractable cases.

The wind turbines to be used have a hub height of 100 meters above ground and a blade diameter
of 90 meters. Thus, the total height will be 145 meters above ground level to the tip of one blade
at the 12:00 position. The turbine project comprises of turbines that will be sited on the property

containing the blackout area.

Using industry standard predures and FCC databases, a search was conducted to determine the
presence of existing microwave paths crossing the subject property, as well as NTIA facilities
within or adjacent to the identified area. A GIS database and map were then prepared showing

the results of this research. When established, the turbine layout plan should be prepared as an

! The databases used in creatingatiached tables and maps are generally accurate, but anomalies have been
known to occur. Where feasible, coordinates have been verified using mapping sources and satellite imagery.

Nevertheless, an esite verification survey is suggested as part of thediligpence process.
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overlay, showing microwave clearance, and the study should-tem.r&he instant report does
not include an analysis of nearby land mobilev@y) radio facilites, satellite earth stations, or
broadcast stations. The resulting maps are shown in Figures 1 through 4 attached.

The following analysis consists of three sections:

1. Microwave path analysis (Section II)
2. FAA, NTIA and Cellular analysis (Section IlI)
3. Condusions (Section V)

The database search revealed eight unique microwave paths that impact the turbine site. The
locations of the microwave paths are shown in the overview illustration of Figure 1. Auplose

view of the northern blackout area is shownFin gur e 1. 1. I n this <con
instant study, coupled with esite verification, represents due diligence with respect to these
services and facilities.

The attached maps were generated based upon the notified operating parameteFC&F the
licensed stations as contained in the FCC databases. Indtasidard analyses methods were
used.

The following analysis examines in detail the pertinent FCC licensed services in the area for
significant adverse impact. This analysis assumes thatexised services have been designed
and constructed according to FCC requirements and good engineering practice. If this is not the
case, the impacted facility must share responsibility with the wind turbine company for the costs
of any mitigation meases.

Each of the RF analyses is described separately in the sections that follow.

[I. ANALYSIS OF MICROWAVE LINKS

An extensive analysis was undertaken to determine the likely effect of the new wind turbine farm
upon the existing microwave paths, catisig of a Fresnel x/y axis study and-axis (height)
evaluation.The microwave path is overlaid on the USGS topographic base maps attached, and is
al so avail able as overlays for the Googl e Ear

Important Note Microwave path studies erbased upon third party and FCC databases that
normally exhibit a high degree of accuracy and reliability. Although Evans performs due
diligence to ensure that all existing RF facilities are represented, we cannot be responsible for
database errors thatay lead to incomplete results. Occasionally if and when these situations
occur, Evans would perform an engineering analysis at no additional cost to determine how the
additional facilites can be accommodated or, if wind turbine structures are alreddy bui
determine a method to-dBrect the offending beam path. Before the turbine layout is finalized, a

2 For instance, some microwave paths may have insufficient ground clearances as they are presently configured.
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land surveyor should visit the transmit and receive sites of the microwave paths that might be
affected, in order to confirm their locations throughuatsurvey, and to determine if antennas

for the path are actually at the sites and if so, if they appear to be in operation. This modified
information should then be forwarded to this consultant to confirm clearance. In the instant case,
coordinates wereechecked using USGS maps and satellite photos where available. According to
these sources, the coordinates have been specified within industry standards, and location
information appears to be substantially accurate.

For this studyWorse Case Fresn@&ones(WCFZ) were calculated for each microwave path.

The midpoint of a microwave path is the location where the widest (or worst case) Fresnel zone
occurs. Possible geographic coordinate errors must be added to the Fresnel zone clearance
numberd. The mdiusR of the Worst Case Fresnel Zone, in meters, is calculated for each path
using the following formula:

did2 o
Rn
atr i/FGHzgd1+ d2—

Rn= First Fresnel Zone Radius, meters

n = The Number 1

Fenz = Frequency of Microwave Link in GHz

d; = Distance to Wid Turbine from Microwave Transmitter in km
d, = Distance to Wind Turbine from Microwave Receiver in km
d; + d, = Total Microwave Path Length in km

Note: For Worst Case Fresnel Zone calculation,Ad d;
The WCFZ is defined by the cylindrical areat@nary) with its axis as the direct line between
the microwave link endpoints and whose radiuR &s calculated above. This is the zone where

the siting of obstructions should be avoided.

As shown in Table 1 below, Evans Associates has identifietti®wave links that intersect, or
come close to, the project area:

# Many microwave and earth station facilities were built before accurate methods were available to establish exact
geograplg coordinates (such as GPS). It is not unusual for database errors of up to 4 or 5 seconds to occur, which
can effect the positioning of critical turbines located near Fresnel paths.
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Table 17 Microwave Links Crossing Turbine Area

1 WG---- 6197.24 | 346.961 | 32.11651| Utilities Company

2 WH---- 6755 348.6725| 31.31318 County

3 WN----- 6595 168.5607| 31.69075 County

4 WP----- 934.9875 | 348.7011| 84.1618 Electric, Inc.

5 WP----- 943.9875 | 168.5897| 83.75964 Electric, Inc.
County Bard of

6 WP------ 6875 348.7485| 31.02859 Supervisors
County Board of

7 WP----- 6975 348.7011| 30.81384 Supervisors

8 WP----- 5945.2 | 166.8371| 32.79021| Utilities Company

Table 27 Microwave Transmitter and Receiver Information

1 Peak 35.11333 113.8841 2369.5 SLP 35.86333| 114.0975| 1347.1 | 85.43242
2 Peak 35.08111 113.9044 2559.7 SLP 35.833 | 114.0969 | 1309.4 | 88.52125
3 SLP 35.8633 114.0969 1309.4 Peak | 35.08111] 113.9044 | 2559.7 | 88.52125
4 Peak 35.08111 113.9049 2514.6 SLP 35.8633 | 114.0969 1402 88.51231
5 SLP 35.8633 114.0969 1402 Peak | 35.08111| 113.9049| 2514.6 | 88.51231
6 Peak 35.0856 113.9053 2528.6 SLP 35.86339] 114.0964 | 1321.3 | 88.46362
7 Peak 35.08111 113.9049 2516.5 SLP 35.8633 | 114.0969 1402 88.51231
8 SLP 35.86333 114.0975 1347.1 Peak | 35.11333| 113.8841| 2369.5 | 85.43242

If turbine locations are added orsied, clarances must be maintained with due consideration
given to coordinate accuracy.

Mitigation of microwave path encroachment can involve one or more of the following
possibilities:

1. Configuring the turbines to avoid the blackout zone (recommended).

2. Shifting the microwave path to by moving one endpoint to another location.

3. Increasing the height of the microwave tower above the turbines.

4. Increasing microwave transmitter power, receiver sensitivity, or type of antenna.

In this particular case, configuringethiurbines to avoid the microwave path WCFZ is the most
practical alternative. The distance from the microwave path centerline must be at |€ak&irthe

the path in question, plus the radius of the blade. Final siting of the turbines should be done in
coadination with a land surveyor.
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Figure 1, attached, shows the pertinent microwave paths with respect to the property boundaries.

[II. ANALYSIS OF FIXED RADIO FACILITIES

3.1 Cell Towers

The FCC does not license all cell towers individually, but alldvesdarriers to install them as
needed within their service areas. The following cell towers were found in our database search:

Table 37 Cell Towersnear the Wind Project Area

ID Latitude Longitude Ht. (m) | Location | Company
1 (35356 4114156 ] 594 City Systems
2 1354306 41143206 4 216 City Systems
33516 4114056 4 219 City Systems
4 13565106 41140506 4 244 City Cellular LP
53576 51140606 1 213 City Cellular LP
6 {36016 1114040614 107 City Systems
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These sites are outside of the turbine area (see Figure 1). A space of ¥ mile from these facilities
should be maintained. Clearance to weather radar and DoD radar is shown in Figures 2, 3 and 4.

3.2 Land Mobile

Table 417 Land Mobile Facility Locations and Information

WQ----- 17025 |354106 51141006 ¢ 6 County Public Works Flood Control Distrig
WQ----- 170.25 35386 114106 6 County Public Works Flood @htrol District
WQ----- 171.1 354806 4 11406 5 3 County Public Works Flood Control Distrig

Evaluation of FCC Land Mobile fixed services was not requested by the client for this study.
However, it has come to the attentibiat thredLMR sitesimpinge upon the property boundary

area. These sites are assigned to the County Public Works Flood Control District, representing a
SCADA system. This application can be high liability if interference is caused; Evans is
therefore tabulating them (sEmyure 1).

3.3 NTIA
The National Technological Information Agency has been contacted with respect to possible
interference to governmenperated radio facilities caused by the proposed wind farm. A

response is expected within approximately two months, wbherethis study will be updated
and the results communicated to the client.

3.4 Airports
The following airport facilities are within 25 nautical miles of the turbine site:

Table 47 Public Airports Information

Distance
ID Name City, State Latitude Longitude (NM) Azimuth
U-- City City, State 36A 016/ 114°20'05.70" 19.39 326.88°
1-- Landmark City, State 35° 59' 2536" 113°48'59.13" 20.52 45.25°
L-- Public Figure City, State 36° 05' 35.60" | 114° 02'48.20" 20.87 9.35°

Interference to ILS or other navigational or communication systems is not expected.
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3.5 Radar and Military

Figures 2, 3 and 4 show impactedto longrange radar and military considerations. These
exhibits are selexplanatory. Turbine sites, when known, should be submitted to DoD as soon as
practical.

VI. CONCLUSIONS

The following conclusions have been reached as a result of the analysitsalean with respect
to the Dolan Springs wind project:

1. Eight microwave paths create blackout areas in which turbine siting should be avoided.

2. It is strongly recommended that the microwave paths crossing the turbine area-be field
verified by land survewhen the turbines are staked. This study should then be updated.

3. LMR radio using SCADA applications impact the property boundary and should be
investigated for impact.

4. Based upon reasonable assumptions, there are no serious instances of impacttpotential
studied facilities.

Respectfully Submitted,

Gl

Ralph E. Evans I
Principal Communications Consultant

5/24/2011

ATTACHED FIGURES :

Figure 1---- Microwave Overview

Figure 1.1-- Microwave Path Detail: Blackout Area
Figure 2---- Military Operaticns Screening

Figure 2.1-- Military Operations Screening Report
Figure 3---- DoD Radar Screening: Blackout Area
Figure 4---- Wx Radar: Blackout Area
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Figure 17 Microwave Paths in Project Areai Path Overview
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Figure 1.17 Microwave Path Detail: Blackout Area
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Figure 271 Military Operations Screening
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