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1. Introduction 

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed installation of 
AT&T antenna arrays to be mounted on an extension of the existing monopole tower located at 190-200 Colt Highway in 
Farmington, CT. The coordinates of the tower are 41° 42' 13.14" N, 72° 49' 54.28" W. 

AT&T is proposing the following: 

1) Install nine (9) multi-band antennas (three per sector) to support its commercial LTE network and the FirstNet 
National Public Safety Broadband Network (“NPSBN”). 

2) Install fifteen (15) Remote Radio Units (five per sector). 
3) Install four (4) Surge Suppressors. 
4) Install 6’-8” x 6’-8” equipment cabinet within 10’ x 15’ lease area. 

 
This report considers the planned antenna configuration for AT&T1 to derive the resulting % MPE of its proposed installation.  

 
Figure 1: View of CT5206 

 
Site Address 190-200 Colt Highway, Farmington, CT 
Latitude 41° 42' 13.14" N
Longitude 72° 49' 54.28" W
Site Elevation AMSL 711’
AT&T Antenna Centerline AGL 221’
Cellular License Information KNKA239
PCS License Information WPSL626, WQXQ394, WPTF536, KNLG442 
LTE License Information WPWV366, WQJU451
AWS License Information WQVN685
WCS License Information KNLB312, KNLB204, WPQL636, KNLB297 
Name of Individual Conducting Survey Marc Salas
Date and Time of Survey 8/6/2020; 11:00AM – 12:30PM

Table 1: Site Specific Data 

                                                 
1 As referenced to AT&T’s Radio Frequency Design Sheet updated 11/14/2019. 
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2. FCC Guidelines for Evaluating RF Radiation Exposure Limits 

In 1985, the FCC established rules to regulate radio frequency (RF) exposure from FCC licensed antenna facilities. In 1996, 
the FCC updated these rules, which were further amended in August 1997 by OET Bulletin 65 Edition 97-01. These new 
rules include Maximum Permissible Exposure (MPE) limits for transmitters operating between 300 kHz and 100 GHz. The 
FCC MPE limits are based upon those recommended by the National Council on Radiation Protection and Measurements 
(NCRP), developed by the Institute of Electrical and Electronics Engineers, Inc., (IEEE) and adopted by the American 
National Standards Institute (ANSI). 

The FCC general population/uncontrolled limits set the maximum exposure to which most people may be subjected. 
General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which 
persons that are exposed as a consequence of their employment may not be fully aware of the potential for exposure or 
cannot exercise control over their exposure. 

Public exposure to radio frequencies is regulated and enforced in units of milliwatts per square centimeter (mW/cm2). The 
general population exposure limits for the various frequency ranges are defined in the attached “FCC Limits for Maximum 
Permissible Exposure (MPE)” in Attachment B of this report. 

Higher exposure limits are permitted under the occupational/controlled exposure category, but only for persons who are 
exposed as a consequence of their employment and who have been made fully aware of the potential for exposure, and they 
must be able to exercise control over their exposure. General population/uncontrolled limits are five times more stringent 
than the levels that are acceptable for occupational, or radio frequency trained individuals. Attachment B contains excerpts 
from OET Bulletin 65 and defines the Maximum Exposure Limit. 

Finally, it should be noted that the MPE limits adopted by the FCC for both general population/uncontrolled exposure and 
for occupational/controlled exposure incorporate a substantial margin of safety and have been established to be well below 
levels generally accepted as having the potential to cause adverse health effects. 
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3. Measurement Procedure 

Frequencies from 300 KHz to 50 GHz were measured using the Narda Probe EA 5091, E-Field, shaped, FCC probe in 
conjunction with the NBM550 survey meter.  The EA 5091 probe is “shaped” such that in a mixed signal environment (i.e.: 
more than one frequency band is used in a particular location), it accurately measures the percent of MPE.  

From FCC OET Bulletin No. 65 - Edition 97-01 – “A useful characteristic of broadband probes used in multiple-frequency RF 
environments is a frequency-dependent response that corresponds to the variation in MPE limits with frequency. Broadband 
probes having such a "shaped" response permit direct assessment of compliance at sites where RF fields result from antennas 
transmitting over a wide range of frequencies. Such probes can express the composite RF field as a percentage of the 
applicable MPEs”. 

Probe Description - As suggested in FCC OET Bulletin No. 65 - Edition 97-01, the response of the measurement instrument 
should be essentially isotropic, (i.e., independent of orientation or rotation angle of the probe).  For this reason, the Narda EA 
5091 probe was used for these measurements.  

Sampling Description - At each measurement location, a spatially averaged measurement is collected over the height of an 
average human body.  The NBM550 survey meter performs a time average measurement while the user slowly moves the 
probe over a distance range of 20 cm to 200 cm (about 6 feet) above ground level.  The results recorded at each measurement 
location include average values over the spatial distance. 

Instrumentation Information - A summary of specifications for the equipment used is provided in the table below. 

 

Manufacturer
Probe
Calibration Date
Calibration Interval
Meter
Calibration Date
Calibration Interval

Frequency Range Field Measured Standard
Measurement 

Range

300 KHz-50 GHz Electric Field
U.S. FCC 1997 

Occupational/Controlled
0.5 – 600 % of 

Standard

24 Months

Probe Specifications

Narda Microwave
EA 5091, Serial# 01116
May 2020
24 Months
NBM550, Serial# E-1069
May 2020

 
Table 2: Instrumentation Information 

 

Instrument Measurement Uncertainty - The total measurement uncertainty of the NARDA measurement probe and meter is 
no greater than ±2 dB.  The factors which contribute to this include the probe’s frequency response deviation, calibration 
uncertainty, ellipse ratio, and isotropic response.  Every effort is taken to reduce the overall uncertainty during measurement 
collection including pointing the probe directly at the likely highest source of emissions. 
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4. RF Exposure Calculation Methods 

The power density calculation results were generated using the following formula as outlined in FCC bulletin OET 65, and 
Connecticut Siting Council recommendations: 
 

 

 Loss BeamOff ity Power Dens
2












R

EIRP

   
 

   Where: 
  EIRP = Effective Isotropic Radiated Power 

  R = Radial Distance =  22 VH   
  H = Horizontal Distance from antenna 
  V = Vertical Distance from bottom of antenna 
  Off Beam Loss is determined by the selected antenna patterns 

 

These calculations assume that the antennas are operating at 100 percent capacity and power, and that all antenna channels are 
transmitting simultaneously. Obstructions (trees, buildings, etc.) that would normally attenuate the signal are not taken into 
account. The calculations assume even terrain in the area of study and do not consider actual terrain elevations which could 
attenuate the signal. As a result, the predicted signal levels reported below are much higher than the actual signal levels will be 
from the final installations. 
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5. Calculation Results 

Table 3 below outlines the power density information for the site.  The proposed AT&T antennas are directional in nature; 
therefore, the majority of the RF power is focused out towards the horizon.  As a result, there will be less RF power directed 
below the antennas relative to the horizon, and consequently lower power density levels around the base of the tower.  
Please refer to Attachment C for the vertical pattern of the proposed AT&T antennas.  The calculated results for AT&T in 
Table 3 include a nominal 10 dB off-beam pattern loss to account for the lower relative gain below the antennas. 

 
 

Carrier 
Antenna 
Height    
(Feet) 

Operating 
Frequency 

(MHz) 

Number 
of 

Trans. 

ERP Per 
Transmitter 

(Watts) 

Power 
Density 

(mw/cm2) 
Limit % MPE 

AT&T 221 722 1 1730 0.0013 0.4813 0.28% 
AT&T 221 739 1 3156 0.0025 0.4927 0.50% 
AT&T 221 763 1 3541 0.0028 0.5087 0.54% 
AT&T 221 885 1 3883 0.0030 0.5900 0.51% 
AT&T 221 1900 1 5877 0.0046 1.0000 0.46% 
AT&T 221 2100 1 9665 0.0075 1.0000 0.75% 
AT&T 221 2300 1 6153 0.0048 1.0000 0.48% 

   Total   3.52% 
 

Table 3: Carrier Information2 3 4  
 

  

                                                 
2 Please note that % MPE values listed are rounded to two decimal points and the total % MPE listed is a summation of each unrounded 
contribution. Therefore, summing each rounded value may not identically match the total value reflected in the table. 

3 In the case where antenna models are not uniform across all 3 sectors for the same frequency band, the antenna model with the highest gain 
was used for the calculations to present a worse-case scenario. 
4 Antenna height listed for AT&T is in reference to the ProTerra Design Group, LLC. Lease Exhibit dated December 12, 2019 (Rev. 6). 
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6. Survey Results 
Results and a description of each survey location are detailed in the table and photos below.  Measurements were performed on 
August 6, 2020, between the hours of 11:00 AM and 12:30 PM.  The calculated % MPE contribution from the proposed AT&T 
installation at each survey point are shown and then added to the existing, measured % MPE values in the “Composite % 
MPE” column.  All % MPE values are in reference to the FCC Uncontrolled/General Population exposure limit. 

Measurement 
Point

Latitude Longitude
Dist. From 

Tower
Measured 
% MPE

Calculated
% MPE

Composite 
% MPE

1  41°42'12.29"N  72°49'54.14"W 87 4.45% 0.33% 4.78%

2  41°42'13.10"N  72°49'54.24"W 5 2.03% 0.03% 2.06%

3  41°42'12.90"N  72°49'55.15"W 71 1.53% 0.17% 1.70%

4  41°42'12.57"N  72°49'55.60"W 115 1.90% 0.32% 2.22%

5  41°42'11.54"N  72°49'55.82"W 200 4.49% 0.59% 5.07%
6  41°42'9.85"N  72°49'55.75"W 352 3.29% 1.19% 4.48%

7  41°42'9.06"N  72°49'54.46"W 415 2.97% 1.05% 4.01%

8  41°42'10.55"N  72°49'55.09"W 270 1.78% 1.16% 2.94%

9  41°42'11.63"N  72°49'54.67"W 157 1.91% 0.76% 2.67%

10  41°42'12.40"N  72°49'54.89"W 89 3.13% 0.36% 3.49%

11  41°42'9.45"N  72°49'53.26"W 383 0.82% 0.96% 1.79%

12  41°42'8.31"N  72°49'52.59"W 507 1.18% 0.95% 2.13%

13  41°42'6.71"N  72°49'52.81"W 662 0.27% 2.64% 2.92%
14  41°42'10.06"N  72°49'50.23"W 438 0.88% 0.56% 1.45%

15  41°42'17.40"N  72°49'46.32"W 742 1.05% 0.27% 1.32%

16  41°42'24.52"N  72°49'43.29"W 1424 0.83% 0.56% 1.39%  

Table 4: Measured & Calculated Results 

 

Figure 2: Aerial View of Tower & Measurement Locations (Near) 
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Figure 3: Aerial View of Tower & Measurement Locations (Far) 
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7. Survey Locations 
The photos below detail the location of each measurement location. 

 

Figure 4: Measurement Location 1 (Compound Access Gate) 
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‘  

Figure 5: Measurement Location 2 (Base of Tower) 
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Figure 6: Measurement Location 3 (Northwest Edge of Compound) 
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Figure 7: Measurement Location 4 (West Edge of Compound) 

  



 
 

 
 

CT2907 12 August 26, 2020 

 

Figure 8: Measurement Location 5 (South of Building) 
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Figure 9: Measurement Location 6 (Southwest Gate) 
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Figure 10: Measurement Location 7 (Southeast Gate) 
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Figure 11: Measurement Location 8 (Near Dishes) 
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Figure 12: Measurement Location 9 (East of Building) 
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Figure 13: Measurement Location 10 (Near Proposed Lease Area) 
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Figure 14: Measurement Location 11 (Access Road near South Compound Gate) 
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Figure 15: Measurement Location 12 (Access Road Fork) 
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Figure 16: Measurement Location 13 (WVIT Tower Gate) 
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Figure 17: Measurement Location 14 (Along Access Road) 
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Figure 18: Measurement Location 15 (Along Access Road) 
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Figure 19: Measurement Location 16 (Access Road near Main Gate) 
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8. Conclusion 

A number of locations in the vicinity of 190-200 Colt Highway in Farmington, CT, were surveyed and found to be well within 
the mandated General Population/Uncontrolled limits for Maximum Permissible Exposure, as delineated in the Federal 
Communications Commission’s Radio Frequency exposure rules published in 47 CFR 1.1307(b)(1)-(b)(3). 

The maximum measured power density of all surveyed points, based on the 1997 FCC standard for exposure to the general 
population, was 4.49% MPE.  This measurement was taken at Point 5, approximately 200’ southwest of the tower.  The 
composite power density (measured + calculated) at this point is 5.07% MPE with the addition of the proposed AT&T 
equipment.  

The maximum calculated power density due to AT&T’s proposed installation is 3.52%. This calculation assumes even, flat, 
terrain from the base of the tower. 

The above analysis verifies that with AT&T’s planned modifications, the facility does not approach power density levels that 
would be considered harmful on the ground level, as outlined by the FCC in the OET Bulletin 65 Ed. 97-01. 

 
 
9. Statement of Certification 

I certify to the best of my knowledge that the statements in this report are true and accurate. The calculations follow 
guidelines set forth in FCC OET Bulletin 65 Edition 97-01, ANSI/IEEE Std. C95.1, and ANSI/IEEE Std. C95.3. 

 
 
 

 
 

 

 

 

_________________________ 
August 24, 2020 

Report Prepared By: Marc Salas 
RF Engineer 
C Squared Systems, LLC 
 

Date 

  

__________________ 
August 26, 2020 

Reviewed/Approved 
By: 

Martin J. Lavin 
Senior RF Engineer 
C Squared Systems, LLC 

Date 
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Attachment A: References 

OET Bulletin 65 - Edition 97-01 - August 1997 Federal Communications Commission Office of Engineering & Technology 
 
IEEE C95.1-2005, IEEE Standard Safety Levels With Respect to Human Exposure to Radio Frequency Electromagnetic 
Fields, 3 kHz to 300 GHz IEEE-SA Standards Board 
 
IEEE C95.3-2002 (R2008), IEEE Recommended Practice for Measurements and Computations of Radio Frequency 
Electromagnetic Fields With Respect to Human Exposure to Such Fields, 100 kHz-300 GHz IEEE-SA Standards Board 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 
 

 
 

CT2907 26 August 26, 2020 

Attachment B: FCC Limits for Maximum Permissible Exposure (MPE) 

(A) Limits for Occupational/Controlled Exposure F

5
F  

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (E) 

(A/m) 

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S (minutes)

0.3-3.0 614 1.63 (100)* 6 
3.0-30 1842/f 4.89/f (900/f2)* 6 
30-300 61.4 0.163 1.0 6 

300-1500 - - f/300 6 
1500-100,000 - - 5 6 

 
 
(B) Limits for General Population/Uncontrolled ExposureF

6
F  

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (E) 

(A/m) 

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S (minutes)

0.3-1.34 614 1.63 (100)* 30 
1.34-30 824/f 2.19/f (180/f2)* 30 
30-300 27.5 0.073 0.2 30 

300-1500 - - f/1500 30 
1500-100,000 - - 1.0 30 

 

f = frequency in MHz * Plane-wave equivalent power density 

Table 5: FCC Limits for Maximum Permissible Exposure (MPE) 
 

                                                 
5 Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their employment provided those 
persons are fully aware of the potential for exposure and can exercise control over their exposure. Limits for occupational/controlled 
exposure also apply in situations when an individual is transient through a location where occupational/controlled limits apply provided he or 
she is made aware of the potential for exposure 

6 General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that are 
exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control over their 
exposure 
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Plane-wave Equivalent Power Density 

 
 

Frequency (MHz) 
 

Figure 20: Graph of FCC Limits for Maximum Permissible Exposure (MPE) 

1.34 100,000 1,500 
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Attachment C: AT&T Antenna Data Sheets and Electrical Patterns 

722 MHz   

 

Manufacturer: CCI 

Model #: HPA65R-BU8A 

Frequency Band: 698-806 MHz 

Gain: 15.5 dBi 

Vertical Beamwidth: 9.7° 

Horizontal Beamwidth: 67° 

Polarization: ±45° 

Dimensions (L x W x D): 96.0” x 11.7” x 7.6” 

  

739 MHz   

 

Manufacturer: CCI 

Model #: DPM65R-BU8D 

Frequency Band: 698-798 MHz 

Gain: 15.1 dBi 

Vertical Beamwidth: 9.5° 

Horizontal Beamwidth: 75° 

Polarization: ±45° 
Dimensions (L x W x D): 96.0” x 20.7” x 7.7” 

  

763 MHz   

 

Manufacturer: CCI 

Model #: TPA65R-BU8D 

Frequency Band: 698-806 MHz 

Gain: 15.6 dBi 

Vertical Beamwidth: 9.5° 

Horizontal Beamwidth: 73° 

Polarization: ±45° 
Dimensions (L x W x D): 96.0” x 21.0” x 7.8” 
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885 MHz 

 

Manufacturer: CCI 

Model #: DPM65R-BU8D 

Frequency Band: 824-896 MHz 

Gain: 16.0 dBi 

Vertical Beamwidth: 8.0° 

Horizontal Beamwidth: 64° 

Polarization: ±45° 

Dimensions (L x W x D): 96.0” x 20.7” x 7.7” 

 

1900 MHz  

 

Manufacturer: CCI 

Model #: TPA65R-BU8D 

Frequency Band: 1850-1990 MHz 

Gain: 18.1 dBi 

Vertical Beamwidth: 5.1° 

Horizontal Beamwidth: 66° 

Polarization: ±45° 

Dimensions (L x W x D): 96.0” x 21.0” x 7.8” 

  

2100 MHz  

 

Manufacturer: CCI 

Model #: DPM65R-BU8D 

Frequency Band: 1920-2180 MHz 

Gain: 18.2 dBi 

Vertical Beamwidth: 4.8° 

Horizontal Beamwidth: 68° 

Polarization: ±45° 

Dimensions (L x W x D): 96.0” x 20.7” x 7.7” 
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2300 MHz  

 

Manufacturer: CCI 

Model #: TPA65R-BU8D 

Frequency Band: 2300-2400 MHz 

Gain: 18.2 dBi 

Vertical Beamwidth: 4.1° 

Horizontal Beamwidth: 60° 

Polarization: ±45° 
Dimensions (L x W x D): 96.0” x 21.0” x 7.8” 
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