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Overview and Summary  

 

The purpose of  this  report is  to  ensure that the radiofrequency (RF) 

environment associated with the operation of  a  personal  wireless 

telecommunication fac i l ity (base -station) for instal lation on  an ex isting 

monopole  located at 56 Poplar Drive,  Monroe, NY 10950 , wi l l  comply  with the  

Federal Communications Commission (FCC) safety guidelines (as required by 

the Telecommunications act of  1996 [2]) .  Specif ical ly,  the report was prepared 

in response to a  request from AT&T Wireless  (“AT&T”) ,  requesting  Frequenz, 

LLC to perform an independent expert analysis  of  radiofrequency (RF) 

environment in  public ly  accessible areas in the vic inity  of  the proposed s ite  

and a conformity assessment with FCC and other contemporary health and 

safety cr iteria  that address long -term exposure in RF environments.  AT&T 

refers to the  antenna s ite by the Site ID “OR-3792” ,  the proposed AT&T 

instal lation services inc lude service and transmission in the 700, 850, 1900,  

2100, 2300 MHz frequency bands l icensed to it  by the FCC.  

 

As part of  FCC compliance, a l l  wireless antenna operators must perform an 

assessment of  potentia l  human exposure to radiofrequency (RF)  f ie lds 

emanating from all  the transmitting antennas at a  s ite whenever antenna 

operations are added or modif ied and ensure compliance with the Maximum 

Permissible Exposure (MPE) l imit as detailed in the FCC regulations.   

 

For this  s ite,  the compl iance assessment has considered the RF effects of 

another antenna operation (a lready collocated) at the s ite by Verizon 

Wireless.  It  must be noted that FCC regulations require any future antenna s 

collocated at this  s ite  to be  assessed to assure continued compliance based 

on the RF effects of  a l l  proposed and existing antennas at the s ite.  
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This report describes a  methodology used to calculate the exposure levels 

with the  proposed wireless telecommunications instal lation that  the general 

public  could be exposed to in  the v ic inity of  the instal lation and at  ground 

level.   This  report fol lows the guidelines as outl ined in FCC OET Bulletin No. 

65 [1]  (see Environmental Levels  of  RF Energy Analysis ) .   Further, the 

analytical  technique used in this  analysis  uses a standard FCC formula which 

is  very  conservative and overestimates the  actual RF power density.   This  is  

done to overstate the maximum RF levels  associated with the  proposed 

personal wireless telecommunications instal lation and thus wil l  be far below  

the FCC l imit for safe continuous exposure of the general public .    

 

For this  s ite , the mathematical analysis  considers the potentia l  exposure 

levels  associated with s imultaneous and continuous operation of  a l l  proposed 

AT&T, and existing Verizon Wireless,  transmitting antennas at this  s ite  and 

can be readily calculated at any point in a  plane at any height above gr ound 

level  based on the information  shown in  Tab le 1 ,  as well  as the information 

provided for Verizon Wireless .  

 

The results  of  the mathematical analysis  can be explained s imply  by  stating 

the calculated RF levels  as percentages of  the FCC MPE l imit .   If  we  assume 

that the reference of  the FCC MPE  l imit  is  100 percent, then any calculated RF 

levels  higher than 100 percent indicate the MPE l imit has been exceeded.  

Conversely, any mathematica l ly calculated RF level  which is  consistently lower  

than 100 percent shows a suff ic ient demonstration of  compliance with the  

MPE l imit  and is  deemed safe for continuous exposure of  the general public .   

 

For this  proposed s ite and i n an area regularly accessible to the general public 

(at ground level) ,  the  combined maximum RF levels  of  the  FCC RF  compliance 

assessment is  1.4676  percent of  the FCC general population MPE l imit –  which 

is  far  below the 100-percent reference for compliance.  
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This value has been calculated conservatively  with  the combination of  

proposed and existing antenna operations at the s ite.   

 

With respect to FCC l imits  for  public  exposure , the combined  analytical  results  

show the maximum RF level in the vic inity of  the s ite is  68.1 t imes below the  

established FCC l imit as being considered safe for continuous human exposure 

to RF energy at the frequencies of  interest.  

 
The results  of  the calculations provide a c lear demonstration that the RF levels 

associated from the combination of  proposed and the existing antenna 

operations wil l  be  in compl iance with the  applicable FCC regulations and MPE 

l imit.   As a  reminder, the analytical  technique used for  the analysis  is 

extremely conservative and overestimates the actual RF power density. In 

fact,  the actual (measured) power density levels  have been found to  be  lower  

than the corresponding calculated levels  even when extrapolated to maximum 

use conditions (a l l  transmitters operating s imultaneously at maximum power)  

[8] ,  [9] .  

 

Subsequent sections of this  report provide additional  supporting documentation, 

inc luding:  technical data on the AT&T antenna operation  that is  proposed to 

be instal led (as well  as that of  the existing  Verizon Wireless , antenna 

operation);  an explanation of  the applicable FCC mathematical model  used for 

assessing  MPE l imit compliance (showing application of  the relevant data to 

the model) ;  analysis  of  the  results ;  and the compliance conclusion for the 

antenna operations at this  s ite . 
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Engineering Specifications 

Relevant compliance-related data for the AT&T antenna operation , as proposed 

to be instal led, is  provided in  Table 1 that  fol lows.   

Table 1- AT&T Engineering Specifications 

Wireless Frequency Bands 

700 MHz, 850 MHz, 1900 MHz, 2100 MHz, and 2300 MHz 

Service Coverage Type 

Sectorized (3 sectors) 

Antenna Type 

Directional Panel 

Antenna Centerline Height 

136ft. AGL 

Antenna Line Loss 

Conservativley ignored (assumed 0 dB) 

700 MHz Data - Antenna Model (Max Gain) 

Commscope NNHH-65A-R4 (13.4 dBi) 

Total Input Power Per Sector 400 watts 

850 MHz Data - Antenna Model (Max Gain) 

Commscope NNHH-65A-R4 (13.9 dBi) 

Total Input Power Per Sector 160 watts 

1900 MHz Data - Antenna Model (Max Gain) 

Commscope NNHH-65A-R4 (17.7 dBi) 

Total Input Power Per Sector 320 watts 

2100 MHz Data - Antenna Model (Max Gain) 

Commscope NNHH-65A-R4 (17.8 dBi) 

Total Input Power Per Sector 160 watts 

2300 MHz Data - Antenna Model (Max Gain) 

Commscope NNHH-65A-R4 (18.3 dBi) 

Total Input Power Per Sector 100 watts 
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As stated in the introduction, in addition  to the proposed AT&T site, there is  

a lso an existing  wireless antenna operation by Verizon Wireless , to be  

inc luded in the compliance assessment .  We wil l  conservatively assume 

operation with maximum channel and at maximum transmitter power in each 

of  its  respective FCC -l icensed frequency bands.  

 

Verizon Wireless is  l icensed to operate in the 746, 869, 1900 , 2100 and 3700 

MHz frequency bands. In the 746 MHz frequency band Verizon uses 160-watts  

total input power  per antenna sector. In the 869 MHz frequency band, Verizon 

uses 300-watts total input power per antenna sector . In the 1900 MHz 

frequency band, Verizon uses 160-watts total input power per antenna sector. 

In the  2100  MHz frequency band, Verizon uses 160-watts total  input  power 

per antenna sector . 

 

RF Energy Analysis Environmental Levels 

The methodology used to calculate the RF levels  fol lows that is  outl ined in the 

FCC Off ice of  Engineering and Technology Bulletin 65 (“OET Bulletin 65”)  for  

mathematical models to calculate the RF levels  of  transmitting antennas at 

any point in a  plane above grade.  At ground level around an antenna s ite 

(commonly known as the “far f ie ld” of  the antennas) ,  the maximum radio 

frequency power density associated with a transmitting antenna can be 

calculated at any  point  in  space using the Fri is  free -space transmission 

formula:   

 

where: 

S = plane-wave equivalent power density (watts per square centimeter - W/m2) 

P = total radiated power (watts –  W) 

r  = radial  distance from the antenna to the point of  interest (meters –  m)  
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Go(𝜃) = directional gain of  the antenna in the radial  direction of  interest  

(compared with the gain of  an isotropic  radiator, i .e. ,  a  hypothetical  antenna 

that transmits equally in a l l  directions)  

 

For this  s ite ,  

 

where: 

n = number of  radio channels  per sector 

Pn  = antenna input power per radio channel (watts –  W) 

Gd(𝜃) =  directional gain of  the antenna with  a re sonant half -wave dipole . The  

directional gain is  obtained from the antenna manufacturer –  e .g .,  

Commscope, CCI,  Nokia .  

1.64=correction factor to convert G d(𝜃) to G o(𝜃) 

 

The factor of  4 is  inc luded to account for the possibi l ity of  constructive 

interference of  ref lections  

 

The above information was used to calculate the values shown  on the next  

page in Table 2 of  this  report.  Based on the information shown previously in 

Table 1 as well  as the information provided above for Verizon Wireless , the 

maximum signal strength (power density)  associated with the proposed and 

exit ing systems, at any point in a  horizontal plane 6ft.  above gr ound level 

(approximately two meters the FCC recommended height) ,  wil l  be less than 

the values shown in Table 2.   The results  of  this  analysis  (specif ical ly,  the 

maximum level  of  RF energy associated with s imultaneous and continuous 

operation of  the combination of  proposed and existing  services)  indicate that 

the maximum level  of  RF energy in  a l l  publ ic ly accessibl e locations in the 
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vic inity of  the  proposed and existing instal la tion wil l  be  below all  applicable 

health and safety l imits.   

 

The fol lowing conservative methodology and assumptions are incorporated 

into the MPE% calculations on a general basis:  worst case  exposure 

assessments which are based on the assumption that the transmitters operate 

continuously at the maximum output powers theoretical ly possible (Table 1) . 

The calculations a lso assume that the power-attenuation effects of  shadowing 

or other obstructions to the l ine-of-s ight path from the transmitting antenna 

to the point of  interest are ignored. The calculations inc lude the effect of 

100% f ie ld reinforcement from in -phase ref lections from the in tervening 

ground. 

 

The approach (and assumptions)  used for the mathematical calculations and 

analysis  of  this  s ite is  very conservative and overestimate s the calculated RF 

exposure levels  relative to the levels  that  wil l  actually occur .  This  is  done in  

abundance of  caution to ensure safety with FCC MPE l imit compl iance for 

continuous exposure for the general public  in the vic inity of  the s ite.  

 

Table  2 below prov ides the results  of  the MPE % calculations  for each wireless 

carr ier ,  with the maximum calculated “total MPE%” result  ‘ in bold ’  in the last  

column.  The results  in Table 2  are shown as a percentage of  the FCC's 

maximum permissible exposure (MPE) values found in the 

Telecommunications Act of  1996 (specif ical ly,  in  the FCC Guidelines for 

Evaluating the Environmental Effects of  Radiofrequency Radiation [7]) .  

Table 2 - MPE% Calculation Results 

AT&T MPE% Verizon Wireless MPE% Total MPE% 

      

1.2778 0.1898 1.4676 
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As shown in Table 2 ,  the combined total  maximum calculated result is  1.4676  

percent of  the FCC MPE l imit  –  far  below the 100-percent compliance 

reference.  

 

Compliance Assessment Conclusion 

In conclusion, in areas normally accessible to the public ,  the maximum levels  

of  RF energy associated with the proposed personal wireless 

telecommunications instal lation wil l  be far below any sc ience -based safety 

standards and guidelines .   

 

There are more  than 60 years  of  studies around the potentia l  biological effects 

associated with exposure to RF energ y that have led to a large body of 

sc ientif ic  l iterature with refered reports and studies.  There have  been 

numerous independent reviews of  the collective credible evidence , inc luding 

the results  of  epidemiological studies of  individuals  exposed to radio  waves 

and studies of  animals  with  both  short  and long-term exposure.  The result  of  

the independent reviews have not demonstrated that exposure t o RF  energy 

at levels  that  comply  with  contemporary sc ience -based safety guidelines, such 

as those adopted by the FCC, can affect biological systems in a  manner that 

might lead to , or  augment, any  health effect or interfere with the  operation 

of  medical devices such as hearing aids or implanted cardiac pacemakers.    

 

In support of  this  conclusion, the World Health Organization (WHO) 

published a posit ion statement that specif ically addresses base -stations 

used for personal wireless telecommunications. The WH O fact sheet 

concludes with the fol lowing:  

"Consider ing the very low exposure levels  and research results  collected 
to date, there is  no  convincing sc ientif ic evide nce that  the weak RF s ignals  
from base stations and wireless networks cause adverse health effects”.  

 



 11 

For this  s ite, the analysis  determined that the maximum calculated RF level 

from the combination  of  the  proposed and ex isting antenna operations at the 

s ite is  1 .4676  percent of  the FCC general population MPE l imit.    S imply put,  

the worst-case RF level around the s ite is  68.1 t imes below the  FCC MPE l imit.  

These values are also far below other contemporary sc ience -based exposure 

l imits,  e.g.,  those of  the American National Standards Institute/ Institute  of 

E lectr ical  and E lectronics Engineers [4] ,  the recommendations of  the National 

Council  on Radiation Protection and Measurements [5] ,  and international 

safety guidelines such as those of  the International Co mmission on Non-

Ionizing Radiation Protection [6] .  Because of  the conservative method used to  

perform the analysis ,  the actual corresponding levels  of  RF energy at public ly 

accessible locations in the immediate vic inity  of  the s ite wil l  be  considerably 

lower than the values c ited above.  

 
In summary, the f indings of  the mathematical calculations and analyses of  this 

s ite show complete  compliance with the FCC MPE l imit guidelines .  Further, 

due to the conservative approach taken with the calculations and analyses , 

the RF levels  created by the antennas at th e s ite wi l l  be  far  less s ignif icant 

than the results  show.  

 

Certification  

The undersigned certif ies as fol lows:  

 

1.  I  am thoroughly famil iar  and ful ly understand the FCC regulations 

concerning RF safety and the control of  human exposure to RF energy (47 

CFR 1.1301 et seq).  

2.  In my opinion, the statements and information disc losed in this  report are 

true, complete and accurate.  

3.  The results  of  the technical analysis  of  RF compliance provided herein is  

consistent with the  applicable FCC regulations, additional  guidelines issued 

by the FCC, and industry practice.  
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4.  The results  of  the technical analysis  show that the maximum levels  of  RF 

energy of  the proposed antenna operations at the subject s ite wi l l  be 

completely compliant  as def ined in  the FCC  regulations concerning the 

control of  potentia l  human RF exposure.  

 

 

 Daniel Penesso 
 Chief  Technical Off icer  
 Frequenz, LLC  
 February 13, 2023 
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Annex A. The FCC MPE Limits 

FCC Regulat ions  MPE L imits 

 
As directed by the Telecommunications Act of  1996, the FCC has established 
l imits  for maximum continuous human exposure to RF f ie lds.   

 
The FCC maximum permissible exposure (MPE) l imits  represent the consensus 
of  federal agencies and independent experts r esponsible for RF safety 
matters.  Those agencies inc lude the National  Council  on  Radiation Protection 
and Measurements (NCRP), the Occupational Safety and Health Administration 
(OSHA), the National Institute for Occupational Safety and Health (NIOSH), the  
American National Standards Institute (ANSI) ,  the Environmental Protection 
Agency (EPA), and the Food and Drug Administration (FDA).  In formulating its  
guidelines, the FCC also considered input from the public  and technical 
community –  notably the Institute of  E lectr ical  and E lectronics Engineers 
( IEEE). 
 
The FCC’s RF exposure guidelines are incorporated in Section 1.301 et seq of  
its  Rules and Regulations (47 CFR 1.1301 -1.1310).  Those guidelines specify 
MPE l imits  for both  occupational and general popul ation exposure. 

 
The specif ied continuous exposure MPE l imits  are based on known variation 
of  human body susceptibi l ity in different frequency ranges, and a Specif ic 
Absorption Rate (SAR) of  4 watts per ki logram, which is  universally  considered 
to accurate ly represent human capacity to diss ipate inc ident RF energy ( in the 
form of heat) .   The  occupational MPE guidelines incorporate a safety factor of 
10 or  greater with respect to  RF levels  known to  represent a health hazard, 
and an additional safety factor o f  f ive is  applied to the MPE l imits  for general 
population exposure.  Thus, the  general population MPE l imit  has a  built - in  
safety factor of  more than 50.  The  l imits  we re constructed to appropriately 
protect humans of  both sexes and al l  ages and s izes and  under a l l  conditions 
–  and continuous exposure at  levels  equal  to or  below the  applicable MPE 
l imits  is  considered to result in no  adverse health effects or even health r isk.  
 
The reason for two tiers of  MPE l imits  is  based on an understanding and 
assumption that members of  the general public  are unlikely to have had 
appropriate RF safety training and may not  be aware of  the exposures they 
receive; occupational exposure in controlled environments, on the other  
hand, is  assumed to  invo lve individuals  who ha ve had such training, are aware 
of  the exposures, and know how to maintain a safe personal work 
environment.  

 
The FCC’s RF exposure l imits  are expressed in two equivalent forms, using 
alternative units  of  f ie ld strength (expressed in volts  per meter, or V/m), and  
power density (expressed in mil l iwatts per square centimeter, or mW/cm 2) .  
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The table below l ists  the FCC l imits  for both occupational and general 
population exposures, using the mW/cm 2  reference, for the different radio 
frequency ranges.  

 
Frequency Range (F)  

(MHz )  
Occupational  Exposure  

( mW/cm 2  )  
General  Public  

Exposure 
( mW/cm 2  )  

0.3 -  1.34  100  100 

1.34 -  3.0  100  180 /  F 2  

3.0 -  30  900 /  F 2  180 / F 2  

30 -  300  1.0  0.2  

300 -  1,500  F /  300  F /  1500  

1,500 -  100,000  5.0  1.0  

 

 
The diagram below provides a  graphical i l lustration of  both  the FCC’s 
occupational and general population MPE l imits.  
 

 

 

 

Power Density

(mW/cm2)

Frequency (MHz)

100

0.2

1.0

5.0

0.3  1.34       3.0  30 300 1,500 100,000

Occupational

General Public
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Because the FCC’s RF exposure l imits  are frequency -shaped, the exact MPE 
l imits  applicable to the instant s ituation depend on the frequency range used 
by the systems of  interest.  
 
The most appropriate method of  determining RF compliance is  to calculate 
the RF power density attr ibutable to  a partic ular system and compare that to  
the MPE l imit applicable to the operating frequency in question.  The result is  
usually expressed as a  percentage of  the MPE l imit .  
 
For potentia l  exposure from multiple  systems, the respective percentages of 
the MPE l imits  are added, and the total percentage compared to 100 (percent 
of  the l imit) .   If  the result is  less than 100, the total exposure is  in compliance; 
if  it  is  more  than 100,  exposure mitigation me asures ar e necessary to achieve 
compliance. 

 
Annex B.  Radiofrequency (RF) in the Home 
 
A Comparison of Exposures from Consumer Products with  Those from a Nearby Mobile 
Telephone Base Stat ion 

 
Numerous measurements of  typical radiofrequency (RF)  exposure levels  in the 
home have been carr ied out by various researchers and agencies throughout 
the world. For example, Croft,  et a l . ,  carr ied out detailed measurements of 
typical exposures associated w ith consumer electronics in 20 homes in 
Austral ia  [B1]. Inc luded were microwave ovens, WiFi routers, cordless 
telephones, wireless computer keyboards, etc . Their  results  are summarized 
in the f igures below. As seen in f igure 3 on the next page , most exposures are 
below 10% of the safety l imits,  with the microwave oven being the major 
contributor. The predicted maximal  exposure values for a l l  sectors of  the  
existing instal lation and proposed AT&T instal lation are less than 1.5% of  the  
FCC safety guidelines a t 6.5 ft.  above grade, respectively. These values would 
occur outside  of  nearby homes and buildings, -  not  inside .   Because of  the 
attenuation of  building materia ls  and the directionality of  the antenna 
patterns, the corresponding levels  form the AT&T instal lation would be far  
lower inside any structure.  
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F i g u r e  3 .  E x p o s u r e  t o  i n d i v i d u a l  d e v i c e s  –  a v e r a g e  o f  2 0  h o m e s  
( f r o m  C r o f t ,  e t  a l . ,  [ B 1 ]  
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Annex C.  Professional Qualifications 
 
Daniel  Penesso,  Chief Technical  Officer,  Frequenz,  LLC 
 
Professional  Experience :  
 
25 years  of  experience in  al l  aspects of  wireless RF engineering;  inc luding network  
design and implementat ion,  interference analy sis,  FCC and FAA regulatory matters,  and  
antenna site compliance with FCC RF exposure regulat ions.   Performed RF engineering  
and FCC compliance work for  al l  the major wirele ss carrie rs  and  infrastructure  
providers  –  AT&T, Ver izon Wireless,  T -Mobile,  and Crown Cast le.   Provided expe rt  
witness test imony for RF Engineering and FCC RF Compliance for 100 ’s  o f sites before 
munic ipal  boards throughout Ne w Jersey and New York.  
 
Current  Responsibi l it ies:  
 
Management of Frequenz ,  LLC operat ions and work for FCC RF compliance for wireless 
antenna sites .   Provision of math-based FCC compliance assessments and reports for  
AT&T, Ver izon Wireless,  T -Mobile,  and Crown Cast le.   E xpert  test imony at  munic ipal 
hearings and town meetings ,  and compliance-related support  in c l ient  meetings with 
prospect ive site landlords .   
 
Educat ion:  
 
B.S.  E lectrical  Engineering  
DeVry Inst itute of Technology,  Chicago,  IL  
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