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EXECUTIVE SUMMARY 

Purpose of Report 

EnviroBusiness Inc. (dba EBI Consulting) has been contracted by Dish Wireless to conduct radio frequency 
electromagnetic (RF-EME)  modeling for Dish Wireless Site BOBOS00343A located at 1815 Massachusetts 
Ave in Cambridge, Massachusetts to determine RF-EME exposure levels from proposed Dish Wireless 
communications equipment at this site. As described in greater detail in Appendix C of this report, the 
Federal Communications Commission (FCC) has developed Maximum Permissible Exposure (MPE) Limits 
for the general public and for occupational activities. This report summarizes the results of RF-EME  
modeling in relation to relevant FCC RF-EME compliance standards for limiting human exposure to RF-
EME fields. 

Statement of Compliance 

A site is considered out of compliance with FCC regulations if there are areas that exceed the FCC 
exposure limits and there are no RF hazard mitigation measures in place. Any carrier which has an 
installation that contributes more than 5% of the applicable MPE must participate in mitigating these RF 
hazards. 

As presented in the sections below, based on worst-case predictive modeling, there are no modeled areas 
on any accessible rooftop or ground-level walking/working surface related to the proposed antennas that 
exceed the FCC’s occupational or general public exposure limits at this site. Additionally, there are areas 
where workers who may be elevated above the rooftop or ground may be exposed to power densities 
greater than the occupational limits. Therefore, workers should be informed about the presence and 
locations of antennas and their associated fields. 

At the nearest walking/working surfaces to the Dish Wireless antennas, the maximum power density 
generated by the DISH antennas is approximately 17.51 percent of the FCC’s general public limit (3.50 
percent of the FCC’s occupational limit).  

The composite exposure level from all carriers on this site is approximately 17.77 percent of the FCC’s 
general public limit (3.55 percent of the FCC’s occupational limit) at the nearest walking/working surface 
to each antenna. 

Recommended control measures are outlined in Section 4.0 and within the Site Safety Plan (attached); 
Dish Wireless should also provide procedures to shut down and lockout/tagout this wireless equipment 
in accordance with their own standard operating protocol. Non-telecom workers who will be working in 
areas of exceedance are required to contact Dish Wireless since only DISH has the ability to 
lockout/tagout the facility, or to authorize others to do so. 
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1.0 INTRODUCTION 

Radio frequency waves are electromagnetic waves from the portion of the electromagnetic spectrum at 
frequencies lower than visible light and microwaves. The wavelengths of radio waves range from thousands 
of meters to around 30 centimeters. These wavelengths correspond to frequencies as low as 3 cycles per 
second (or hertz [Hz]) to as high as one gigahertz (one billion cycles per second).   

Personal Communication (PCS) facilities used by Dish Wireless in this area will potentially operate within 
a frequency range of 600 to 5000 MHz. Facilities typically consist of: 1) electronic transceivers (the radios 
or cabinets) connected to wired telephone lines; and 2) antennas that send the wireless signals created by 
the transceivers to be received by individual subscriber units (PCS telephones).  Transceivers are typically 
connected to antennas by coaxial cables.   

Because of the short wavelength of PCS services, the antennas require line-of-site paths for good 
propagation, and are typically installed a distance above ground level. Antennas are constructed to 
concentrate energy towards the horizon, with as little energy as possible scattered towards the ground 
or the sky. This design, combined with the low power of PCS facilities, generally results in no possibility 
for exposure to approach Maximum Permissible Exposure (MPE) levels, with the exception of in areas in 
the immediate vicinity of the antennas. 

MPE limits do not represent levels where a health risk exists, since they are designed to provide a 
substantial margin of safety. These limits apply for continuous exposures and are intended to provide a 
prudent margin of safety for all persons, regardless of age, gender, size or health. 

2.0 SITE DESCRIPTION 

This project site includes the following proposed wireless telecommunication antennas on a rooftop 
located at 1815 Massachusetts Ave in Cambridge, Massachusetts. 
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1 Dish JMA MX08FRO665-21 02DT 600 600 0 0 62 6.0 120 17.45 5945.40 9750.46 

1 Dish JMA MX08FRO665-21 04DT 1900 1900 0 0 61 6.0 160 22.65 26249.44 43049.08 

1 Dish JMA MX08FRO665-21 04DT 2100 2100 0 0 65 6.0 160 22.65 26249.44 43049.08 

2 Dish JMA MX08FRO665-21 02DT 600 600 120 0 62 6.0 120 17.45 5945.40 9750.46 

2 Dish JMA MX08FRO665-21 04DT 1900 1900 120 0 61 6.0 160 22.65 26249.44 43049.08 

2 Dish JMA MX08FRO665-21 04DT 2100 2100 120 0 65 6.0 160 22.65 26249.44 43049.08 

3 Dish JMA MX08FRO665-21 02DT 600 600 240 0 62 6.0 120 17.45 5945.40 9750.46 

3 Dish JMA MX08FRO665-21 04DT 1900 1900 240 0 61 6.0 160 22.65 26249.44 43049.08 

3 Dish JMA MX08FRO665-21 04DT 2100 2100 240 0 65 6.0 160 22.65 26249.44 43049.08 

4 Unknown GENERIC PANEL 4FT 00DT 850 850 0 0 61 4.0 100 11.52 1419.06 2327.25 

5 Unknown GENERIC PANEL 4FT 00DT 1900 1900 0 0 65 4.0 100 14.65 2917.43 4784.58 

6 Unknown GENERIC PANEL 4FT 00DT 850 850 0 0 61 4.0 100 11.52 1419.06 2327.25 

7 Unknown GENERIC PANEL 4FT 00DT 850 850 120 0 61 4.0 100 11.52 1419.06 2327.25 

8 Unknown GENERIC PANEL 4FT 00DT 1900 1900 120 0 65 4.0 100 14.65 2917.43 4784.58 

9 Unknown GENERIC PANEL 4FT 00DT 850 850 120 0 61 4.0 100 11.52 1419.06 2327.25 

10 Unknown GENERIC PANEL 4FT 00DT 850 850 240 0 61 4.0 100 11.52 1419.06 2327.25 

11 Unknown GENERIC PANEL 4FT 00DT 1900 1900 240 0 65 4.0 100 14.65 2917.43 4784.58 
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12 Unknown GENERIC PANEL 4FT 00DT 850 850 240 0 61 4.0 100 11.52 1419.06 2327.25 

13 Unknown GENERIC PANEL 4FT 00DT 850 850 0 0 61 4.0 100 11.52 1419.06 2327.25 

14 Unknown GENERIC PANEL 4FT 00DT 1900 1900 0 0 65 4.0 100 14.65 2917.43 4784.58 

15 Unknown GENERIC PANEL 4FT 00DT 850 850 0 0 61 4.0 100 11.52 1419.06 2327.25 

16 Unknown GENERIC PANEL 4FT 00DT 850 850 120 0 61 4.0 100 11.52 1419.06 2327.25 

17 Unknown GENERIC PANEL 4FT 00DT 1900 1900 120 0 65 4.0 100 14.65 2917.43 4784.58 

18 Unknown GENERIC PANEL 4FT 00DT 850 850 120 0 61 4.0 100 11.52 1419.06 2327.25 

19 Unknown GENERIC PANEL 4FT 00DT 850 850 240 0 61 4.0 100 11.52 1419.06 2327.25 

20 Unknown GENERIC PANEL 4FT 00DT 1900 1900 240 0 65 4.0 100 14.65 2917.43 4784.58 

21 Unknown GENERIC PANEL 4FT 00DT 850 850 240 0 61 4.0 100 11.52 1419.06 2327.25 
 

• Note there is 1 Dish Wireless antenna per sector at this site. For clarity, the different frequencies for each antenna are 
entered on separate lines. 
• Gain includes antenna and combiner. 
 

Ant # NAME X Y 

Antenna 
Radiation 
Centerline 

Z-Height 
Penthouse 

Z-Height 
Walking Track 

Z-Height Main 
Roof 

Z-Height 
Ground 

1 Dish 25.3 11.3 63.8 -31.2 18.8 21.8 63.8 
2 Dish 48.0 21.7 63.8 -31.2 18.8 21.8 63.8 
3 Dish 24.2 6.5 80.0 -15.0 35.0 38.0 80.0 
4 Unknown 32.8 8.1 92.0 -3.0 47.0 50.0 92.0 
5 Unknown 38.4 8.1 92.0 -3.0 47.0 50.0 92.0 
6 Unknown 42.6 8.3 92.0 -3.0 47.0 50.0 92.0 
7 Unknown 52.2 0.4 92.0 -3.0 47.0 50.0 92.0 
8 Unknown 52.2 4.8 92.0 -3.0 47.0 50.0 92.0 
9 Unknown 52.0 9.8 92.0 -3.0 47.0 50.0 92.0 
10 Unknown 44.0 18.8 92.0 -3.0 47.0 50.0 92.0 
11 Unknown 39.7 18.8 92.0 -3.0 47.0 50.0 92.0 
12 Unknown 34.0 19.0 92.0 -3.0 47.0 50.0 92.0 
13 Unknown 32.8 6.7 70.0 -25.0 25.0 28.0 70.0 
14 Unknown 38.4 6.5 70.0 -25.0 25.0 28.0 70.0 
15 Unknown 43.0 6.9 70.0 -25.0 25.0 28.0 70.0 
16 Unknown 50.7 0.2 70.0 -25.0 25.0 28.0 70.0 
17 Unknown 50.5 5.0 70.0 -25.0 25.0 28.0 70.0 
18 Unknown 50.7 10.2 70.0 -25.0 25.0 28.0 70.0 
19 Unknown 44.2 17.5 70.0 -25.0 25.0 28.0 70.0 
20 Unknown 39.9 17.1 70.0 -25.0 25.0 28.0 70.0 
21 Unknown 34.2 17.9 70.0 -25.0 25.0 28.0 70.0 

• Note the Z-Height represents the distance from the antenna centerline in feet. 
 

The above tables contain an inventory of proposed Dish Wireless antennas and other carrier antennas if 
sufficient information was available to model them. Note that EBI uses an assumed set of antenna 
specifications and powers for unknown and other carrier antennas for modeling purposes. The FCC 
guidelines incorporate two separate tiers of exposure limits that are based upon occupational/controlled 
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exposure limits (for workers) and general population/uncontrolled exposure limits for members of the 
general public that may be exposed to antenna fields. While access to this site is considered uncontrolled, 
the analysis has considered exposures with respect to both controlled and uncontrolled limits as an 
untrained worker may access adjacent rooftop locations. Additional information regarding 
controlled/uncontrolled exposure limits is provided in Appendix C. Appendix B presents a site safety plan 
that provides a plan view of the rooftop with antenna locations.   

3.0 WORST-CASE PREDICTIVE MODELING 

EBI has performed theoretical MPE modeling using RoofMaster™ software to estimate the worst-case 
power density at the site’s nearby broadcast levels resulting from operation of the antennas. RoofMaster™ 
is a widely-used predictive modeling program that has been developed by Waterford Consultants to 
predict RF power density values for rooftop and tower telecommunications sites produced by vertical 
collinear antennas that are typically used in the cellular, PCS, paging and other communications services. 
Using the computational methods set forth in Federal Communications Commission (FCC) Office of 
Engineering & Technology (OET) Bulletin 65, “Evaluating Compliance with FCC Guidelines for Human 
Exposure to Radiofrequency Electromagnetic Fields” (OET-65), RoofMaster™ calculates predicted power 
density in a scalable grid based on the contributions of all RF sources characterized in the study scenario. 
At each grid location, the cumulative power density is expressed as a percentage of the FCC limits. 
Manufacturer antenna pattern data is utilized in these calculations.  RoofMaster™ models consist of the 
Far Field model as specified in OET-65 and an implementation of the OET-65 Cylindrical Model (Sula9). 
The models utilize several operational specifications for different types of antennas to produce a plot of 
spatially-averaged power densities that can be expressed as a percentage of the applicable exposure limit.  

For this report, EBI utilized antenna and power data provided by Dish Wireless and compared the 
resultant worst-case MPE levels to the FCC’s occupational/controlled exposure limits outlined in OET 
Bulletin 65. The assumptions used in the modeling are based upon information provided by Dish Wireless 
and information gathered from other sources. Elevations of walking/working surfaces were estimated 
based on elevations provided and available aerial imagery. Sector orientation assignments were made 
assuming coverage is directed to areas of site. Changes to antenna mount heights or placement will impact 
site compliance. The parameters used for modeling are summarized in the Site Description antenna 
inventory table in Section 2.0. 

Unknown Carriers also have antennas on the rooftop.  Information about these antennas was included in 
the modeling analysis. 

Based on worst-case predictive modeling, there are no modeled areas on any accessible rooftop or 
ground-level walking/working surface related to the proposed Dish Wireless antennas that exceed the 
FCC’s occupational or general public exposure limits at this site. At the nearest walking/working surfaces 
to the Dish Wireless antennas, the maximum power density generated by the Dish Wireless antennas is 
approximately 17.51 percent of the FCC’s general public limit (3.50 percent of the FCC’s occupational 
limit). The composite exposure level from all carriers on this site is approximately 17.77 percent of the 
FCC’s general public limit (3.55 percent of the FCC’s occupational limit) at the nearest walking/working 
surface to each antenna.  

The Site Safety Plan also presents areas where Dish Wireless antennas contribute greater than 5% of the 
applicable MPE limit for a site. A site is considered out of compliance with FCC regulations if there are 
areas that exceed the FCC exposure limits and there are no RF hazard mitigation measures in place. Any 
carrier which has an installation that contributes more than 5% of the applicable MPE must participate in 
mitigating these RF hazards. 
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There are no modeled areas on the rooftop and ground that exceed the FCC’s limits for general public 
or occupational exposure in front of the other carrier antennas.   

The inputs used in the modeling are summarized in the Site Description antenna inventory table in Section 
2.0. A graphical representation of the RoofMaster™ modeling results is presented in Appendix B. 
Microwave dish antennas are designed for point-to-point operations at the elevations of the installed 
equipment rather than ground level coverage. The maximum power density generated by all carrier 
antennas, including microwaves and panel antennas, is included in the modeling results presented within 
this report. 

4.0 MITIGATION/SITE CONTROL OPTIONS 

EBI’s modeling indicates that there are no areas in front of the Dish Wireless antennas that exceed the 
FCC standards for occupational or general public exposure. All exposures above the FCC’s safe limits 
require that individuals be elevated above the rooftop and/or ground. In order to alert people accessing 
the rooftop, a Guidelines sign and an NOC Information sign are recommended for installation at each 
access point to the rooftop. Additionally, Blue Notice signs are recommended for installation on the 
penthouse wall next to the Dish Wireless Sector A, B, and C antennas. These signs must be placed in a 
conspicuous manner so that they are visible to any person approaching the antennas from any direction. 

Barriers are recommended for installation when possible to block access to the areas in front of the 
antennas that exceed the FCC general public and/or occupational limits. Barriers may consist of rope, 
chain, or fencing. Painted stripes should only be used as a last resort. There are no barriers recommended 
on this site. Barriers are not recommended for installation because exceedances are into free space over 
lower walking/working surfaces. There are no exceedances on any rooftop and/or ground walking/working 
surface. 

These protocols and recommended control measures have been summarized and included with a graphic 
representation of the antennas and associated signage and control areas in a RF-EME Site Safety Plan, 
which is included as Appendix B. Individuals and workers accessing the rooftop should be provided with 
a copy of the attached Site Safety Plan, made aware of the posted signage, and signify their understanding 
of the Site Safety Plan. 

To reduce the risk of exposure, EBI recommends that access to areas associated with the active antenna 
installation be restricted and secured where possible. 

Implementation of the signage recommended in the Site Safety Plan and in this report will bring this site 
into compliance with the FCC’s rules and regulations.   

5.0 SUMMARY AND CONCLUSIONS 

EBI has prepared a Radiofrequency – Electromagnetic Energy (RF-EME) Compliance Report for 
telecommunications equipment installed by Dish Wireless Site Number BOBOS00343A located at 1815 
Massachusetts Ave in Cambridge, Massachusetts to determine worst-case predicted RF-EME exposure 
levels from wireless communications equipment installed at this site.  This report summarizes the results 
of RF-EME modeling in relation to relevant Federal Communications Commission (FCC) RF-EME 
compliance standards for limiting human exposure to RF-EME fields. 

As presented in the sections above, based on the FCC criteria, there are no modeled areas on any 
accessible rooftop or ground-level walking/working surface related to the proposed antennas that exceed 
the FCC’s occupational or general public exposure limits at this site. 

Workers should be informed about the presence and locations of antennas and their associated fields. 
Recommended control measures are outlined in Section 4.0 and within the Site Safety Plan (attached); 
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Dish Wireless should also provide procedures to shut down and lockout/tagout this wireless equipment 
in accordance with their own standard operating protocol. Non-telecom workers who will be working in 
areas of exceedance are required to contact Dish Wireless since only Dish Wireless has the ability to 
lockout/tagout the facility, or to authorize others to do so. 

6.0 LIMITATIONS 

This report was prepared for the use of Dish Wireless. It was performed in accordance with generally 
accepted practices of other consultants undertaking similar studies at the same time and in the same locale 
under like circumstances. The conclusions provided by EBI are based solely on the information  provided 
by the client. The observations in this report are valid on the date of the investigation. Any additional 
information that becomes available concerning the site should be provided to EBI so that our conclusions 
may be revised and modified, if necessary. This report has been prepared in accordance with Standard 
Conditions for Engagement and authorized proposal, both of which are integral parts of this report. No 
other warranty, expressed or implied, is made. 
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Preparer Certification 

I, David Keirstead, state that: 

▪ I am an employee of EnviroBusiness Inc. (d/b/a EBI Consulting), which provides RF-EME safety and 
compliance services to the wireless communications industry. 

▪ I have successfully completed RF-EME safety training, and I am aware of the potential hazards from 
RF-EME and would be classified “occupational” under the FCC regulations. 

▪ I am fully aware of and familiar with the Rules and Regulations of both the Federal Communications 
Commissions (FCC) and the Occupational Safety and Health Administration (OSHA) with regard 
to Human Exposure to Radio Frequency Radiation.  

▪ I have reviewed the data  provided by the client and incorporated it into this Site Compliance 
Report such that the information contained in this report is true and accurate to the best of my 
knowledge. 
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Reviewed and Approved by: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        

Michael McGuire 
Electrical Engineer 

mike@h2dc.com 
 
 
 
 
 
 

 
 
 
 
 
Note that EBI’s scope of work is limited to an evaluation of the Radio Frequency – Electromagnetic Energy 
(RF-EME) field generated by the antennas and broadcast equipment noted in this report. The engineering 
and design of the building and related structures, as well as the impact of the antennas and broadcast 
equipment on the structural integrity of the building, are specifically excluded from EBI’s scope of work. 
  

sealed 2may2022 mike@h2dc.com

H2DC PLLC MA CoA#: 001239603
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Appendix B  

Radio Frequency Electromagnetic Energy 

Safety Information and Signage Plans 
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Nearest Walking Surface (Walking Track Level) Simulation 
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Main Roof Level Simulation 
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Ground Level Simulation 
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Dish Wireless Safety (Signage) Plan 
 

 

Sign Posting Instructions Required Signage / Mitigation 

 

NOC Information 
Information signs are used to provide contact information for any questions 

or concerns for personnel accessing the site. 

Securely post at the main rooftop access door and every point of 
access to the site in a manner conspicuous to all individuals 

entering thereon as indicated in the signage plan. 

 

Guidelines 
Informational sign used to notify workers that there are active antennas 

installed and provide guidelines for working in RF environments. 

Securely post at the main rooftop access door and every point of 
access to the site in a manner conspicuous to all individuals 

entering thereon as indicated in the signage plan. 

 

Notice 
Used to notify individuals they are entering an area where the power density 
emitted from transmitting antennas may exceed the FCC’s MPE limit for the 

general public or occupational exposures. 

Securely post on the penthouse wall next to the Dish Wireless 
Sector A, B, and C antennas. 

 

Caution 
Used to notify individuals that they are entering a hot spot where either the 

general public or occupational FCC’s MPE limit is or could be exceeded. 

No Signage Required 

 

Warning 

occupational FCC’s MPE limit has been exceeded by 10x. 
No Signage Required 

Post at the main rooftop access 
door and every point of access 

to the site. 
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The FCC has established Maximum Permissible Exposure (MPE) limits for human exposure to 
Radiofrequency Electromagnetic (RF-EME) energy fields, based on exposure limits recommended by the 
National Council on Radiation Protection and Measurements (NCRP) and, over a wide range of 
frequencies, the exposure limits developed by the Institute of Electrical and Electronics Engineers, Inc. 
(IEEE) and adopted by the American National Standards Institute (ANSI) to replace the 1982 ANSI 
guidelines.  Limits for localized absorption are based on recommendations of both ANSI/IEEE and NCRP. 

The FCC guidelines incorporate two separate tiers of exposure limits that are based upon 
occupational/controlled exposure limits (for workers) and general public/uncontrolled exposure limits for 
members of the general public. 

Occupational/controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure and can exercise control over their exposure.  Occupational/ 
controlled exposure limits also apply where exposure is of a transient nature as a result of incidental 
passage through a location where exposure levels may be above general public/uncontrolled limits (see 
below), as long as the exposed person has been made fully aware of the potential for exposure and can 
exercise control over his or her exposure by leaving the area or by some other appropriate means. 

General public/uncontrolled exposure limits apply to situations in which the general public may be 
exposed or in which persons who are exposed as a consequence of their employment may not be made 
fully aware of the potential for exposure or cannot exercise control over their exposure.  Therefore, 
members of the general public would always be considered under this category when exposure is not 
employment-related, for example, in the case of a telecommunications tower that exposes persons in a 
nearby residential area. 

Table 1 and Figure 1 (below), which are included within the FCC’s OET Bulletin 65, summarize the MPE 
limits for RF emissions. These limits are designed to provide a substantial margin of safety. They vary by 
frequency to take into account the different types of equipment that may be in operation at a particular 
facility and are “time-averaged” limits to reflect different durations resulting from controlled and 
uncontrolled exposures. 

The FCC’s MPEs are measured in terms of power (mW) over a unit surface area (cm2).  Known as the 
power density, the FCC has established an occupational MPE of 5 milliwatts per square centimeter 

(mW/cm2) and an uncontrolled MPE of 1 mW/cm2 for equipment operating in the 1900 MHz frequency 

range.  For the Dish Wireless equipment operating at 600 MHz or 850 MHz, the FCC’s occupational MPE 
is 2.83 mW/cm2 and an uncontrolled MPE of 0.57 mW/cm2.  For the Dish Wireless equipment operating 
at 1900 MHz, the FCC’s occupational MPE is 5.0 mW/cm2 and an uncontrolled MPE limit of 1.0 mW/cm2. 
These limits are considered protective of these populations. 
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Table 1: Limits for Maximum Permissible Exposure (MPE) 

(A) Limits for Occupational/Controlled Exposure 

Frequency Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (H) 

(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-I,500  -- -- f/300 6 
1,500-100,000 -- -- 5 6 

(B) Limits for General Public/Uncontrolled Exposure 

Frequency Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (H) 

(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-I,500  -- -- f/1,500 30 
1,500-100,000 -- -- 1.0 30 
f = Frequency in (MHz) 
* Plane-wave equivalent power density 
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Based on the above, the most restrictive thresholds for exposures of unlimited duration to RF energy for 
several personal wireless services are summarized below: 

Personal Wireless Service 
Approximate 

Frequency 

Occupational 
MPE 

Public MPE 

Microwave (Point-to-Point) 5,000 - 80,000 MHz 5.00 mW/cm2 1.00 mW/cm2 
Broadband Radio (BRS) 2,600 MHz 5.00 mW/cm2 1.00 mW/cm2 
Wireless Communication (WCS) 2,300 MHz 5.00 mW/cm2 1.00 mW/cm2 
Advanced Wireless (AWS) 2,100 MHz 5.00 mW/cm2 1.00 mW/cm2 
Personal Communication (PCS) 1,950 MHz 5.00 mW/cm2 1.00 mW/cm2 
Cellular Telephone 870 MHz 2.90 mW/cm2 0.58 mW/cm2 
Specialized Mobile Radio (SMR) 855 MHz 2.85 mW/cm2 0.57 mW/cm2 
Long Term Evolution (LTE) 700 MHz 2.33 mW/cm2 0.47 mW/cm2 
Most Restrictive Frequency Range 30-300 MHz 1.00 mW/cm2 0.20 mW/cm2 

MPE limits are designed to provide a substantial margin of safety.  These limits apply for continuous 
exposures and are intended to provide a prudent margin of safety for all persons, regardless of age, gender, 
size, or health. 

Personal Communication (PCS) facilities used by Dish Wireless in this area will potentially operate within 
a frequency range of 600 to 2100 MHz.  Facilities typically consist of: 1) electronic transceivers (the radios 
or cabinets) connected to wired telephone lines; and 2) antennas that send the wireless signals created by 
the transceivers to be received by individual subscriber units (PCS telephones).  Transceivers are typically 
connected to antennas by coaxial cables. 

Because of the short wavelength of PCS services, the antennas require line-of-site paths for good 
propagation, and are typically installed above ground level.  Antennas are constructed to concentrate 
energy towards the horizon, with as little energy as possible scattered towards the ground or the sky.  
This design, combined with the low power of PCS facilities, generally results in no possibility for exposure 
to approach Maximum Permissible Exposure (MPE) levels, with the exception of areas directly in front of 
the antennas. 
 
FCC Compliance Requirement 

A site is considered out of compliance with FCC regulations if there are areas that exceed the FCC 
exposure limits and there are no RF hazard mitigation measures in place. Any carrier which has an 
installation that contributes more than 5% of the applicable MPE must participate in mitigating these RF 
hazards. 

 



Subpart U—State and Local Government Regulation of the Placement, Construction, and 
Modification of Personal Wireless Service Facilities 

Contents 

§1.6001   Purpose. 

§1.6002   Definitions. 

§1.6003   Reasonable periods of time to act on siting applications. 

§1.6100   Wireless Facility Modifications. 

 Source: 83 FR 51884, Oct. 15, 2018, unless otherwise noted. 

§1.6001   Purpose. 

 This subpart implements 47 U.S.C. 332(c)(7) and 1455. 

§1.6002   Definitions. 

 Terms not specifically defined in this section or elsewhere in this subpart have the 
meanings defined in this part and the Communications Act of 1934, 47 U.S.C. 151 et seq. Terms 
used in this subpart have the following meanings: 

 (a) Action or to act on a siting application means a siting authority's grant of a siting 
application or issuance of a written decision denying a siting application. 

 (b) Antenna, consistent with §1.1320(d), means an apparatus designed for the purpose of 
emitting radiofrequency (RF) radiation, to be operated or operating from a fixed location 
pursuant to Commission authorization, for the provision of personal wireless service and any 
commingled information services. For purposes of this definition, the term antenna does not 
include an unintentional radiator, mobile station, or device authorized under part 15 of this 
chapter. 

 (c) Antenna equipment, consistent with §1.1320(d), means equipment, switches, wiring, 
cabling, power sources, shelters or cabinets associated with an antenna, located at the same fixed 
location as the antenna, and, when collocated on a structure, is mounted or installed at the same 
time as such antenna. 

 (d) Antenna facility means an antenna and associated antenna equipment. 

 (e) Applicant means a person or entity that submits a siting application and the agents, 
employees, and contractors of such person or entity. 



 (f) Authorization means any approval that a siting authority must issue under applicable 
law prior to the deployment of personal wireless service facilities, including, but not limited to, 
zoning approval and building permit. 

 (g) Collocation, consistent with §1.1320(d) and the Nationwide Programmatic 
Agreement (NPA) for the Collocation of Wireless Antennas, appendix B of this part, section I.B, 
means— 

 (1) Mounting or installing an antenna facility on a pre-existing structure; and/or 

 (2) Modifying a structure for the purpose of mounting or installing an antenna facility on 
 that structure. 

 (3) The definition of “collocation” in §1.6100(b)(2) applies to the term as used in that 
 section. 

 (h) Deployment means placement, construction, or modification of a personal wireless 
service facility. 

 (i) Facility or personal wireless service facility means an antenna facility or a structure 
that is used for the provision of personal wireless service, whether such service is provided on a 
stand-alone basis or commingled with other wireless communications services. 

 (j) Siting application or application means a written submission to a siting authority 
requesting authorization for the deployment of a personal wireless service facility at a specified 
location. 

 (k) Siting authority means a State government, local government, or instrumentality of a 
State government or local government, including any official or organizational unit thereof, 
whose authorization is necessary prior to the deployment of personal wireless service facilities. 

 (l) Small wireless facilities, consistent with §1.1312(e)(2), are facilities that meet each of 
the following conditions: 

  (1) The facilities— 

   (i) Are mounted on structures 50 feet or less in height including their  
   antennas as defined in §1.1320(d); or 

   (ii) Are mounted on structures no more than 10 percent taller than other  
   adjacent structures; or 

   (iii) Do not extend existing structures on which they are located to a height 
   of more than 50 feet or by more than 10 percent, whichever is greater; 



  (2) Each antenna associated with the deployment, excluding associated antenna  
  equipment (as defined in the definition of “antenna” in §1.1320(d)), is no more  
  than three cubic feet in volume; 

  (3) All other wireless equipment associated with the structure, including the  
  wireless equipment associated with the antenna and any pre-existing associated  
  equipment on the structure, is no more than 28 cubic feet in volume; 

  (4) The facilities do not require antenna structure registration under part 17 of this 
  chapter; 

  (5) The facilities are not located on Tribal lands, as defined under 36 CFR   
  800.16(x); and 

  (6) The facilities do not result in human exposure to radiofrequency radiation in  
  excess of the applicable safety standards specified in §1.1307(b). 

 (m) Structure means a pole, tower, base station, or other building, whether or not it has an 
existing antenna facility, that is used or to be used for the provision of personal wireless service 
(whether on its own or comingled with other types of services). 

§1.6003   Reasonable periods of time to act on siting applications. 

 (a) Timely action required. A siting authority that fails to act on a siting application on or 
before the shot clock date for the application, as defined in paragraph (e) of this section, is 
presumed not to have acted within a reasonable period of time. 

 (b) Shot clock period. The shot clock period for a siting application is the sum of— 

  (1) The number of days of the presumptively reasonable period of time for the  
  pertinent type of application, pursuant to paragraph (c) of this section; plus 

  (2) The number of days of the tolling period, if any, pursuant to paragraph (d) of  
  this section. 

 (c) Presumptively reasonable periods of time— 

  (1) Review periods for individual applications. The following are the  
 presumptively reasonable periods of time for action on applications seeking authorization 
 for deployments in the categories set forth in paragraphs (c)(1)(i) through (iv) of this 
 section: 

  (i) Review of an application to collocate a Small Wireless Facility using an  
  existing structure: 60 days. 



  (ii) Review of an application to collocate a facility other than a Small Wireless  
  Facility using an existing structure: 90 days. 

  (iii) Review of an application to deploy a Small Wireless Facility using a new  
  structure: 90 days. 

  (iv) Review of an application to deploy a facility other than a Small Wireless  
  Facility using a new structure: 150 days. 

  (2) Batching.  

  (i) If a single application seeks authorization for multiple deployments, all of  
  which fall within a category set forth in either paragraph (c)(1)(i) or (iii) of this  
  section, then the presumptively reasonable period of time for the application as a  
  whole is equal to that for a single deployment within that category. 

  (ii) If a single application seeks authorization for multiple deployments, the  
  components of which are a mix of deployments that fall within paragraph (c)(1)(i) 
  of this section and deployments that fall within paragraph (c)(1)(iii) of this  
  section, then the presumptively reasonable period of time for the application as a  
  whole is 90 days. 

  (iii) Siting authorities may not refuse to accept applications under paragraphs  
  (c)(2)(i) and (ii) of this section. 

 (d) Tolling period. Unless a written agreement between the applicant and the siting 
authority provides otherwise, the tolling period for an application (if any) is as set forth in 
paragraphs (d)(1) through (3) of this section. 

 (1) For an initial application to deploy Small Wireless Facilities, if the siting authority 
notifies the applicant on or before the 10th day after submission that the application is materially 
incomplete, and clearly and specifically identifies the missing documents or information and the 
specific rule or regulation creating the obligation to submit such documents or information, the 
shot clock date calculation shall restart at zero on the date on which the applicant submits all the 
documents and information identified by the siting authority to render the application complete. 

 (2) For all other initial applications, the tolling period shall be the number of days from— 

  (i) The day after the date when the siting authority notifies the applicant in writing 
  that the application is materially incomplete and clearly and specifically identifies 
  the missing documents or information that the applicant must submit to render the 
  application complete and the specific rule or regulation creating this obligation;  
  until 



  (ii) The date when the applicant submits all the documents and information  
  identified by the siting authority to render the application complete; 

  (iii) But only if the notice pursuant to paragraph (d)(2)(i) of this section is   
  effectuated on or before the 30th day after the date when the application was  
  submitted; or 

 

 (3) For resubmitted applications following a notice of deficiency, the tolling period shall 
be the number of days from— 

  (i) The day after the date when the siting authority notifies the applicant in writing 
  that the applicant's supplemental submission was not sufficient to render the  
  application complete and clearly and specifically identifies the missing documents 
  or information that need to be submitted based on the siting authority's original  
  request under paragraph (d)(1) or (2) of this section; until 

  (ii) The date when the applicant submits all the documents and information  
  identified by the siting authority to render the application complete; 

  (iii) But only if the notice pursuant to paragraph (d)(3)(i) of this section is   
  effectuated on or before the 10th day after the date when the applicant makes a  
  supplemental submission in response to the siting authority's request under  
  paragraph (d)(1) or (2) of this section. 

 (e) Shot clock date. The shot clock date for a siting application is determined by counting 
forward, beginning on the day after the date when the application was submitted, by the number 
of calendar days of the shot clock period identified pursuant to paragraph (b) of this section and 
including any pre-application period asserted by the siting authority; provided, that if the date 
calculated in this manner is a “holiday” as defined in §1.4(e)(1) or a legal holiday within the 
relevant State or local jurisdiction, the shot clock date is the next business day after such date. 
The term “business day” means any day as defined in §1.4(e)(2) and any day that is not a legal 
holiday as defined by the State or local jurisdiction. 

§1.6100   Wireless Facility Modifications. 

 (a) [Reserved] 

 (b) Definitions. Terms used in this section have the following meanings. 

 (1) Base station. A structure or equipment at a fixed location that enables Commission-
licensed or authorized wireless communications between user equipment and a communications 
network. The term does not encompass a tower as defined in this subpart or any equipment 
associated with a tower. 



 (i) The term includes, but is not limited to, equipment associated with wireless 
 communications services such as private, broadcast, and public safety services, as well as 
 unlicensed wireless services and fixed wireless services such as microwave backhaul. 

 (ii) The term includes, but is not limited to, radio transceivers, antennas, coaxial or fiber-
 optic cable, regular and backup power supplies, and comparable equipment, regardless of 
 technological configuration (including Distributed Antenna Systems and small-cell 
 networks). 

 (iii) The term includes any structure other than a tower that, at the time the relevant 
 application is filed with the State or local government under this section, supports or 
 houses equipment described in paragraphs (b)(1)(i) through (ii) of this section that has 
 been reviewed and approved under the applicable zoning or siting process, or under 
 another State or local regulatory review process, even if the structure was not built for the 
 sole or primary purpose of providing such support. 

 (iv) The term does not include any structure that, at the time the relevant application is 
 filed with the State or local government under this section, does not support or house 
 equipment described in paragraphs (b)(1)(i)-(ii) of this section. 

 (2) Collocation. The mounting or installation of transmission equipment on an eligible 
support structure for the purpose of transmitting and/or receiving radio frequency signals for 
communications purposes. 

 (3) Eligible facilities request. Any request for modification of an existing tower or base 
station that does not substantially change the physical dimensions of such tower or base station, 
involving: 

 (i) Collocation of new transmission equipment; 

 (ii) Removal of transmission equipment; or 

 (iii) Replacement of transmission equipment. 

 (4) Eligible support structure. Any tower or base station as defined in this section, 
provided that it is existing at the time the relevant application is filed with the State or local 
government under this section. 

 (5) Existing. A constructed tower or base station is existing for purposes of this section if 
it has been reviewed and approved under the applicable zoning or siting process, or under 
another State or local regulatory review process, provided that a tower that has not been 
reviewed and approved because it was not in a zoned area when it was built, but was lawfully 
constructed, is existing for purposes of this definition. 



 (6) Site. For towers other than towers in the public rights-of-way, the current boundaries 
of the leased or owned property surrounding the tower and any access or utility easements 
currently related to the site, and, for other eligible support structures, further restricted to that 
area in proximity to the structure and to other transmission equipment already deployed on the 
ground. The current boundaries of a site are the boundaries that existed as of the date that the 
original support structure or a modification to that structure was last reviewed and approved by a 
State or local government, if the approval of the modification occurred prior to the Spectrum 
Act or otherwise outside of the section 6409(a) process. 

 (7) Substantial change. A modification substantially changes the physical dimensions of 
an eligible support structure if it meets any of the following criteria: 

 (i) For towers other than towers in the public rights-of-way, it increases the height of the 
 tower by more than 10% or by the height of one additional antenna array with separation 
 from the nearest existing antenna not to exceed twenty feet, whichever is greater; for 
 other eligible support structures, it increases the height of the structure by more than 10% 
 or more than ten feet, whichever is greater; 

  (A) Changes in height should be measured from the original support structure in  
  cases where deployments are or will be separated horizontally, such as on   
  buildings' rooftops; in other circumstances, changes in height should be measured  
  from the dimensions of the tower or base station, inclusive of originally approved  
  appurtenances and any modifications that were approved prior to the passage of  
  the Spectrum Act. 

 (ii) For towers other than towers in the public rights-of-way, it involves adding an 
 appurtenance to the body of the tower that would protrude from the edge of the tower 
 more than twenty feet, or more than the width of the tower structure at the level of the 
 appurtenance, whichever is greater; for other eligible support structures, it involves 
 adding an appurtenance to the body of the structure that would protrude from the edge of 
 the structure by more than six feet; 

 (iii) For any eligible support structure, it involves installation of more than the standard 
 number of new equipment cabinets for the technology involved, but not to exceed four 
 cabinets; or, for towers in the public rights-of-way and base stations, it involves 
 installation of any new equipment cabinets on the ground if there are no pre-existing 
 ground cabinets associated with the structure, or else involves installation of ground 
 cabinets that are more than 10% larger in height or overall volume than any other ground 
 cabinets associated with the structure; 

 (iv) It entails any excavation or deployment outside of the current site, except that, for 
towers other than towers in the public rights-of-way, it entails any excavation or deployment of 
transmission equipment outside of the current site by more than 30 feet in any direction. The site 



boundary from which the 30 feet is measured excludes any access or utility easements currently 
related to the site; 

 (v) It would defeat the concealment elements of the eligible support structure; or 

 (vi) It does not comply with conditions associated with the siting approval of the 
 construction or modification of the eligible support structure or base station equipment, 
 provided however that this limitation does not apply to any modification that is non-
 compliant only in a manner that would not exceed the thresholds identified in 
 §1.40001(b)(7)(i) through (iv). 

 (8) Transmission equipment. Equipment that facilitates transmission for any 
Commission-licensed or authorized wireless communication service, including, but not limited 
to, radio transceivers, antennas, coaxial or fiber-optic cable, and regular and backup power 
supply. The term includes equipment associated with wireless communications services 
including, but not limited to, private, broadcast, and public safety services, as well as unlicensed 
wireless services and fixed wireless services such as microwave backhaul. 

 (9) Tower. Any structure built for the sole or primary purpose of supporting any 
Commission-licensed or authorized antennas and their associated facilities, including structures 
that are constructed for wireless communications services including, but not limited to, private, 
broadcast, and public safety services, as well as unlicensed wireless services and fixed wireless 
services such as microwave backhaul, and the associated site. 

 (c) Review of applications. A State or local government may not deny and shall approve 
any eligible facilities request for modification of an eligible support structure that does not 
substantially change the physical dimensions of such structure. 

 (1) Documentation requirement for review. When an applicant asserts in writing that a 
request for modification is covered by this section, a State or local government may require the 
applicant to provide documentation or information only to the extent reasonably related to 
determining whether the request meets the requirements of this section. A State or local 
government may not require an applicant to submit any other documentation, including but not 
limited to documentation intended to illustrate the need for such wireless facilities or to justify 
the business decision to modify such wireless facilities. 

 (2) Timeframe for review. Within 60 days of the date on which an applicant submits a 
request seeking approval under this section, the State or local government shall approve the 
application unless it determines that the application is not covered by this section. 

 (3) Tolling of the timeframe for review. The 60-day period begins to run when the 
application is filed, and may be tolled only by mutual agreement or in cases where the reviewing 



State or local government determines that the application is incomplete. The timeframe for 
review is not tolled by a moratorium on the review of applications. 

 (i) To toll the timeframe for incompleteness, the reviewing State or local government 
 must provide written notice to the applicant within 30 days of receipt of the application, 
 clearly and specifically delineating all missing documents or information. Such 
 delineated information is limited to documents or information meeting the standard under 
 paragraph (c)(1) of this section. 

 (ii) The timeframe for review begins running again when the applicant makes a 
 supplemental submission in response to the State or local government's notice of 
 incompleteness. 

 (iii) Following a supplemental submission, the State or local government will have 10 
 days to notify the applicant that the supplemental submission did not provide the 
 information identified in the original notice delineating missing information. The 
 timeframe is tolled in the case of second or subsequent notices pursuant to the procedures 
 identified in this paragraph (c)(3). Second or subsequent notices of incompleteness may 
 not specify missing documents or information that were not delineated in the original 
 notice of incompleteness. 

 (4) Failure to act. In the event the reviewing State or local government fails to approve or 
deny a request seeking approval under this section within the timeframe for review (accounting 
for any tolling), the request shall be deemed granted. The deemed grant does not become 
effective until the applicant notifies the applicable reviewing authority in writing after the review 
period has expired (accounting for any tolling) that the application has been deemed granted. 

 (5) Remedies. Applicants and reviewing authorities may bring claims related to Section 
6409(a) to any court of competent jurisdiction. 

[80 FR 1269, Jan. 8, 2015. Redesignated and amended at 83 FR 51886, Oct. 15, 2018; 85 FR 
78018, Dec. 3, 2020] 
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