
City of Santa Rosa Virtual Meeting - See Agenda 

for Participation

ZONING ADMINISTRATOR

REGULAR MEETING AGENDA AND 

SUMMARY REPORT  - FINAL
JULY 21, 2022

PURSUANT TO GOVERNMENT CODE SECTION 54953(e) AND THE

RECOMMENDATION OF THE HEALTH OFFICER OF THE COUNTY OF

SONOMA, THE ZONING ADMINISTRATOR WILL BE PARTICIPATING IN

THIS MEETING VIA ZOOM WEBINAR.

MEMBERS OF THE PUBLIC CAN PARTICIPATE VIRTUALLY AT

WWW.ZOOM.US/JOIN OR BY TOLL FREE TELEPHONE (877) 853-5257;

USING MEETING ID: 881 8032 5979. 

PUBLIC ACCESSING THE MEETING THROUGH ZOOM CAN PROVIDE 

COMMENTS DURING THE PUBLIC COMMENT PERIODS. ADDITIONAL 

INFORMATION RELATED TO MEETING PARTICIPATION IS AVAILABLE 

AT HTTPS://SRCITY.ORG/ZONINGADMIN

THE MEETING WILL BE LIVE-STREAMED AT 

HTTPS://WWW.YOUTUBE.COM/CITYOFSANTAROSA

10:30 A.M. - REGULAR SESSION (VIRTUAL MEETING)

1.  CALL TO ORDER

2.  PUBLIC COMMENT

This is the time when any person may address matters not listed on this 

agenda, but which are within the subject matter of the jurisdiction. The public 

may comment on agenda items when the item is called. Each speaker is 

allowed three minutes.
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3.  ZONING ADMINISTRATOR BUSINESS

3.1  STATEMENT OF PURPOSE

The Zoning Administrator is appointed by the Planning and Economic 

Development Director and has the responsibility and authority to conduct 

public hearings and to take action on applications for all administrative 

permits and approvals issued by the Department. A determination or 

decision by the Zoning Administrator may be appealed to the Design 

Review Board, Cultural Heritage Board, Planning Commission, or City 

Council as applicable to the decision.

3.2  ZONING ADMINISTRATOR REPORTS

4.  CONSENT ITEM(S)

5.  SCHEDULED ITEM(S)

5.1 DESIGN REVIEW - 50 OLD COURTHOUSE SQUARE

BACKGROUND: Dish Wireless proposes to collocate six new panel 

antennas and related equipment on a privately owned rooftop where 

existing wireless telecommunications equipment is located. The 

application has been filed by Allison Holleman representing Dish 

Wireless c/o The CBR Group. File No. PRJ22-006 (DR22-012). 

Project Planner: Sheila Wolski 

5.2 LANDMARK ALTERATION - 408 BENTON ST

BACKGROUND: To accommodate a kitchen remodel, the project 

proposed to eliminate one window; replace two windows with similar 

single/ double hung windows; and replace a fourth window and single 

French door with a double French door. The project scope also include 

replacing the tar and gravel roof with asphalt shingles. The application 

has been filed by Lacey Campbell. File No. LMA22-006

Project Planner: Susie Murray 
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5.3 LANDMARK ALTERATION - 401 DENTON WAY

BACKGROUND: Replacement of windows on the interior side and rear 

elevations (windows that are not readily visible from the public 

right-of-way). Current windows are double hung wood frame windows 

with single pane glass. Replacement windows will be block frame 

Tuscany Millgard box windows that will be inserted into the existing 

wood frame. The application has been filed by Thembi Borras. File No. 

LMA22-004

Project Planner: Susie Murray 

6.  ADJOURNMENT

In compliance with Zoning Code Section 20-62, the decision of the Zoning Administrator is final unless an appeal is filed on a 

City Appeal Form (https://srcity.org/DocumentCenter/Index/173) and associated fees, as noted on the City’s Fee Schedule

(https://srcity.org/DocumentCenter/View/16129/Planning--Economic-Development-Department-Fee-Schedule?bidId=) , are paid 

within 10 calendar days of the action.  The time limit will extend to the following business day where the last day falls on a day 

that the City is not open for business.

The City of Santa Rosa does not discriminate against individuals with disabilities in its employment, services, benefits, 

facilities, programs, or activities. Requests for accommodations, auxiliary aids, or services necessary to participate in a City 

program, service, or activity, including printed information in alternate formats, are available by contacting the Recording 

Secretary at 707-543-3226 (TTY Relay at 711). Requests should be submitted as far in advance as possible, but no later than 

two business days before the scheduled meeting.

Any writings or documents provided to the Zoning Administrator prior to this meeting regarding any item on this agenda are 

available for public review at https://santa-rosa.legistar.com/Calendar.aspx or in person at the Planning and Economic 

Development Department, Room 3, City Hall, 100 Santa Rosa Ave, during normal business hours.
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The CBR Group, Inc. 
2840 Howe Rd. Suite E. 

Martinez. CA. 94553 
    

 
February 22, 2022          
             
City of Santa Rosa 
Planning & Economic Development Department 
100 Santa Rosa Ave. 
Santa Rosa, CA 95404 
 
RE: DISH Wireless Reference: SFSFO00280A (50 Old Courthouse Square) APN is 009-013-013.  
 
Dear Planning & Economic Development: 
 
On behalf of DISH Wireless, this letter provides information and an enhanced description to support the application’s 
request to receive Zoning Review and Building Department Approval to locate equipment on an existing wireless facility 
located on a privately owned rooftop near the referenced location. 
 
The following is a detailed Project Description of the facility design, the project’s purpose, and justifications to find support 
of the application.   
 
Project Purpose: 
 
The purpose of this project is to provide new wireless voice and data coverage to the surrounding area.  These wireless 
services include mobile telephone, wireless broadband, emergency 911, data transfers, electronic mail, Internet, web 
browsing, wireless applications, wireless mapping, and video streaming, etc. 
 
Project Valuation:  
 
This project is valued at $70,000.00 
 
Location: 
 
DISH Wireless is proposing a new installation on a privately owned rooftop, where existing wireless equipment is located 
at 50 Old Courthouse Square, Santa Rosa, CA 95404. The property APN is 009-013-013. 
 
DISH Wireless is the applicant and has property owner approval to locate on the existing roof top, allowing DISH Wireless 
to apply for development review and other applicable planning or building permits in connection with DISH’s proposed 
facility at this location.  
 
Sector Scope of Work 
Install (6) Proposed Panel Antennas (2 per sector) 
Install (6) Proposed Antenna Mounts (2 per sector) 
Install Proposed Jumpers 
Install (12) Proposed RRU's (4 per sector) 
Install (3) Proposed Over Voltage Protection Device (OVP) 
Install (3) Proposed Power and (3) Proposed Fiber Trunk 
Install Proposed Cable Tray 
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The CBR Group, Inc. 
2840 Howe Rd. Suite E. 

Martinez. CA. 94553 
    

 
Rooftop Scope of Work 
 
Install (1) Proposed Metal Platform with H-Frame 
Install (1) Proposed Cable Ladder Tray or Cable Tray 
Install (1) Proposed BBU in Cabinet 
Install (1) Proposed Equipment Cabinet 
Install (1) Proposed Power Conduit 
Install (1) Proposed Telco Conduit 
Install (1) Proposed NEMA 3 Telco-Fiber Box 
Install (1) Proposed GPS Unit 
 
 
Antennas/Radios: 
 
The antennas and radios will be located on the rooftop, with the center height of the antennas on the structure at 107’ 
feet. These units serve to run the equipment that interfaces with the DISH Wireless communications network. The 
drawings and photographic simulations included with this application depicts the design and its appearance on the 
rooftop.  
 
Justification: 
 
As the community’s demands for more capacity with another carrier are increasing exponentially, we are required to go 
more closely into the areas where people use their phones, such as neighborhoods, urban areas, commercial complexes, 
and agricultural areas as well. Centrally located sites provide the best capacity for the most people in each community.   
 
This site will increase the bandwidth needed to access data-rich applications like video and internet streaming, uploading, 
and downloading photos and video, applications in the area to serve existing customers, and future wireless needs.  
 
Construction:   
 
Once all required permits are received, the licensed General Contractor will pick up the permit(s) and ensure that the 
CUBC requirements for construction are met. Construction will take about 2-3 weeks with minimal disruption to the area.  
 
Maintenance and Monitoring: 
 
After the site construction is complete and the installation is operational, the installation will be an unmanned facility that 
requires occasional maintenance, about once a month or less, unless the equipment needs repair. All repair and 
installation work will comply with the City Development Services Department Requirements for conducting work on 
private property. Also, all non-emergency work may be done during non-peak traffic hours to alleviate traffic congestion. 
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The CBR Group, Inc. 
2840 Howe Rd. Suite E. 

Martinez. CA. 94553 
    

 
Safety Standards: 
 
Please note that the Federal Communications Commission (FCC) sets safety guidelines for wireless facilities and due to 
the location of this type of installation, the emission from this equipment is a small fraction of FCC permitted levels in any 
publicly-accessible area. See FCC website for additional information at: http://www.fcc.gov/oet/rfsafety/rf-faqs.html. 
Included with our submittal is documentation from a 3rd party engineer stating how the proposed facility will comply with 
the FCC safety standards. 
 
In conclusion, based on review of the above information and supporting documents included with our application, it is our 
hope we have provided substantial information to respectfully request City of Santa Rosa’s Planning and Building support 
of the Project thereby recommending application approval. Santa Rosa’s Planning and Building approval will deliver DISH’s 
Wireless service to the area that will better serve Santa Rosa’s residences, visitors, and possibly emergency service 
providers who rely on the DISH Wireless network. 
 
If you have questions, please feel free to contact me at 925-699-7460 or Allison@thecbrgroup.com  
 
Sincerely, 
 
The CBR Group, Inc. 
 

Allison Holleman 
 
Allison Holleman 
(Authorized Agent for DISH Wireless) 
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SITE ID: SFSFO00280A 
50 Old Courthouse Sq. Santa Rosa, CA 95404 

Site Coordinates 38.440356, -122.713068 
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View 1: Looking Northeast along 3rd St.    I     Photosim produced 12/09/2021 

EXISTING 

PROPOSED NEW COMMSCOPE 

INTEGRATED POLE  

 

  

PROPOSED NEW CANISTER 

ANTENNA AND SMART METER   

 

  

PROPOSED 

GAMMA SECTOR 

PROPOSED NEW ANTENNAS AND 

SUPPORT EQUIPMENT MOUNTED ON 

TOP OF PENTHOUSE. 
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SITE ID: SFSFO00280A 
50 Old Courthouse Sq. Santa Rosa, CA 95404 

Site Coordinates 38.440356, -122.713068 
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View 2: Looking Southeast from 4th St.       I     Photosim produced 12/09/2021 
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View 2: Looking West along 3rd St.     I     Photosim produced 12/09/2021 

 

EXISTING 

PROPOSED 

BETA SECTOR 

PROPOSED NEW ANTENNAS AND 

SUPPORT EQUIPMENT MOUNTED ON 

TOP OF PENTHOUSE. 
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UNLESS THEY ARE ACTING UNDER THE DIRECTION
IT IS A VIOLATION OF LAW FOR ANY PERSON,

OF A LICENSED PROFESSIONAL ENGINEER,
TO ALTER THIS DOCUMENT.
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SHEET NUMBER
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A&E PROJECT NUMBER
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B 11/29/2021 100% ZONING DRAWINGS

TITLE SHEET

T-1

SITE LOCATION

SHEET INDEX
SHEET NO. SHEET TITLE

TITLE SHEETT-1

A-5

A-1

A-2 ENLARGED BUILDING PLAN

EXISTING AND PROPOSED NORTHWEST ELEVATIONSA-4

OVERALL SITE PLAN

VICINITY MAP

DIRECTIONS

NO SCALE

SITE INFORMATION
OLD COURTHOUSE
SQUARE LPPROPERTY OWNER:

ADDRESS: 414 AVIATION BLVD.

SANTA ROSA, CA 95403

TOWER TYPE: ROOFTOP

TELEPHONE COMPANY: AT&T

POWER COMPANY: PG&E

CONSTRUCTION TYPE: V-B

OCCUPANCY GROUP: U

PARCEL NUMBER: 009-013-013-000

ZONING DISTRICT: CMU-DSA; CORE MIXED USE-

ZONING JURISDICTION: CITY OF SANTA ROSA

LONGITUDE (NAD 83):

LATITUDE (NAD 83):

COUNTY: SONOMA

PROJECT DIRECTORY

SITE ACQUISITION:

CONSTRUCTION MANAGER:

APPLICANT: DISH Wireless L.L.C.

5701 SOUTH SANTA FE DRIVE

LITTLETON, CO 80120

SITE DESIGNER: THE CBR GROUP

2840 HOWE ROAD

MARTINEZ, CA 94553

(925) 246-3212

CONTRACTOR SHALL VERIFY ALL PLANS, EXISTING DIMENSIONS, AND CONDITIONS ON
THE JOB SITE, AND SHALL IMMEDIATELY NOTIFY THE ENGINEER IN WRITING OF ANY DISCREPANCIES BEFORE PROCEEDING WITH

THE WORK.

11"x17" PLOT WILL BE HALF SCALE UNLESS OTHERWISE NOTED

GENERAL NOTES
THE FACILITY IS UNMANNED AND NOT FOR HUMAN HABITATION. A TECHNICIAN WILL VISIT THE SITE AS REQUIRED FOR
ROUTINE MAINTENANCE. THE PROJECT WILL NOT RESULT IN ANY SIGNIFICANT DISTURBANCE OR EFFECT ON DRAINAGE. NO
SANITARY SEWER SERVICE, POTABLE WATER, OR TRASH DISPOSAL IS REQUIRED AND NO COMMERCIAL SIGNAGE IS
PROPOSED.

SITE PHOTO

THIS IS NOT AN ALL INCLUSIVE LIST. CONTRACTOR SHALL UTILIZE SPECIFIED EQUIPMENT PART OR ENGINEER APPROVED
EQUIVALENT. CONTRACTOR SHALL VERIFY ALL NEEDED EQUIPMENT TO PROVIDE A FUNCTIONAL SITE.
THE PROJECT GENERALLY CONSISTS OF THE FOLLOWING:

SECTOR SCOPE OF WORK:
· INSTALL (6) PROPOSED PANEL ANTENNAS (2 PER SECTOR)
· INSTALL (6) PROPOSED ANTENNA MOUNTS (2 PER SECTOR)
· INSTALL PROPOSED JUMPERS
· INSTALL (12) PROPOSED RRUs (4 PER SECTOR)
· INSTALL (3) PROPOSED OVER VOLTAGE PROTECTION DEVICE (OVP) (1 PER SECTOR)
· INSTALL (3) PROPOSED POWER AND (3) PROPOSED FIBER TRUNK
· INSTALL PROPOSED CABLE TRAY

ROOFTOP SCOPE OF WORK:
· INSTALL (1) PROPOSED METAL PLATFORM WITH H-FRAME
· INSTALL (1) PROPOSED CABLE LADDER TRAY OR CABLE TRAY
· INSTALL (1) PROPOSED BBU IN CABINET
· INSTALL (1) PROPOSED EQUIPMENT CABINET
· INSTALL (1) PROPOSED POWER CONDUIT
· INSTALL (1) PROPOSED TELCO CONDUIT
· INSTALL (1) PROPOSED NEMA 3 TELCO-FIBER BOX
· INSTALL (1) PROPOSED GPS UNIT

DIRECTIONS FROM SAN FRANCISCO INTERNATIONAL AIRPORT:
HEAD NORTH ON US-101 N, TAKE EXIT 423B FOR I-380 TOWARD SAN BRUNO/I-280, CONTINUE ONTO
I-380 W, TAKE EXIT 5A TO MERGE ONTO I-280 N TOWARD SAN FRANCISCO, TAKE EXIT 49-B FO CA-1 N
TOWARD 19TH AVE/GOLDEN GATE BRIDGE, CONTINUE ONTO CA-1 N/JUNIPER SERRA BLVD, TURN LEFT ONTO
19TH AVE, CONTINUE ONTO CROSSOVER DR., CONTINUE ONTO PRESIDIO BYPASS,CONTINUE ONTO PARK
PRESIDIO BLVD, CONTINUE ONTO VETERANS BLVD, FOLLOW SIGNS FOR US -101 N/GOLDEN GATE BRIDGE &
MERGE ONTO US-101 N, MERGE ONTO US-101 N, KEEP LEFT TO STAY ON US-101N, TAKE EXIT 489 TOWARD
DOWNTOWN SANTA ROSA, KEEP RIGHT TO STAY ON EXIT 489, FOLLOW SIGNS FOR THIRD ST./DOWNTOWN, TURN
RIGHT ONTO 3RD ST., DESTINATION WILL BE ON THE LEFT.

A-3 ANTENNA PLANS AND SCHEDULE

UNDERGROUND SERVICE ALERT
UTILITY NOTIFICATION  CENTER OF CALIFORNIA

(800) 642-2444
WWW.CALIFORNIA811.ORG R

EQUIPMENT PLATFORM AND H-FRAME DETAILSA-6

DISH Wireless L.L.C. SITE ID:

SFSFO00280A
DISH Wireless L.L.C. SITE ADDRESS:

50 OLD COURTHOUSE SQ.
SANTA ROSA, CA 95404

-122.713068

38.440356

SCOPE OF WORK

ALL WORK SHALL BE PERFORMED AND MATERIALS INSTALLED IN ACCORDANCE WITH THE CURRENT EDITIONS OF THE
FOLLOWING CODES AS ADOPTED BY THE LOCAL GOVERNING AUTHORITIES. NOTHING IN THESE PLANS IS TO BE
CONSTRUED TO PERMIT WORK NOT CONFORMING TO THESE CODES

CODE TYPE CODE
BUILDING 2019 CALIFORNIA BUILDING CODE (CBC)/2018 IBC
MECHANICAL 2019 CALIFORNIA MECHANICAL CODE (CMC)/2018 UMC
ELECTRICAL 2019 CALIFORNIA ELECTRICAL CODE (CEC)/2020 NEC

CALIFORNIA CODE OF COMPLIANCE

DOWNTOWN STATION AREA

JAMES GONZALEZ

(510) 772-7415

jim@thecbrgroup.com

EXISTING AND PROPOSED SOUTHWEST ELEVATIONS

CHRISTY BELTRAN

(415) 806-2323

christy@thecbrgroup.com
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OVERALL SITE PLAN

NOTES

1. CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS.

2. CONTRACTOR SHALL MAINTAIN A 10'-0" MINIMUM
SEPARATION BETWEEN THE PROPOSED GPS UNIT,
TRANSMITTING ANTENNAS AND EXISTING GPS UNITS.

3.  PROPOSED WORK IS COMPLIANT WITH 6409(a)
   ELIGIBILITY FACILITIES REQUEST CRITERIA
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ENLARGED BUILDING PLAN

NOTES

1. CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS.

2. CONTRACTOR SHALL MAINTAIN A 10'-0" MINIMUM
SEPARATION BETWEEN THE PROPOSED GPS UNIT,
TRANSMITTING ANTENNAS AND EXISTING GPS UNITS.

3. UTILITY RUBBER MAT TO BE IN STALLED UNDER ALL
DISH Wireless L.L.C. EQUIPMENT THAT IS RESTING ON
OR AFFIXED TO ROOF MEMBRANE
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IT IS A VIOLATION OF LAW FOR ANY PERSON,

OF A LICENSED PROFESSIONAL ENGINEER,
TO ALTER THIS DOCUMENT.
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TOTAL AREA FOR CABLE TRAY = 233.2 SQ. FT.

58'x1.75' = 101.5 SQ. FT.

32'x1.75' = 56 SQ. FT.

22'x1.75' = 38.5 SQ. FT.

8'x1.75' = 14 SQ. FT.

13.25'x1.75' = 23.2 SQ. FT.
(CABLE TRAY MOUNTED ON WALL

FROM ROOFTOP TO EQUIPMENT AREA)
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NORTHWEST
ELEVATIONS
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SOUTHWEST
ELEVATIONS
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EQUIPMENT PLATFORM AND
H-FRAME DETAILS
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1 General Summary 
 

DISH Wireless contracted Waterford Consultants, LLC to conduct a radiofrequency (RF) electromagnetic safety 
and FCC compliance assessment of the site located at 50 Old Courthouse Square, Santa Rosa, CA 95404. The 
compliance framework is derived from the FCC Rules and Regulations for preventing human exposure in excess of 
the MPE (Maximum Permissible Exposure) limits.   
 
An overview of the applicable FCC Rules and analysis guidelines is presented in Appendix A. The subsequent 
sections contain information regarding the radio telecommunications equipment installed at this site and the 
surrounding environment regarding RF Hazard compliance.   
 
As summarized in Section 5 of this report, potentially hazardous conditions were identified, and mitigating action is 
recommended to achieve or maintain compliance. 
 
All known RF sources have been included in this analysis. Predictive modeling using worst-case operating 
parameters for antennas regardless of accessibility is the basis for mitigation recommendations. Similarly, theoretical 
assessment of antennas mounted in close proximity is used to characterize and mitigate cumulative exposure 
conditions. 
 

Documents Utilized in this Analysis: 

SFSFO00280A_ZD_20211129184157.pdf 

RFDS-SFSFO00280A-Preliminary-20211117-v.3_20211117191104.pdf 
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1.1 Area(s) of Study 
 

 
 

Surrounding Environment 
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2 Site Details 
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2.1 Antenna Locations 
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3 Antenna Inventory 
 

The operations listed in the following tables have been compiled based on information provided by client. 
 

Ant 
# Operator Antenna Make Antenna Model Type 

Frequency 
(MHz) 

Az 
(Deg) 

Downtilt 
(Deg) 

Horizontal 
Beam 
Width 
(Deg) 

Ant 
(ft) 

Ant 
Gain 
(dBd) 

TPO 
(W) Paths 

Loss 
(dB) 

Total 
ERP 
(W) 

Total 
EIRP 
(W) 

Antenna 
Centerline 

Ground 
Level 
(0 ft) 

1 Dish Wireless JMA MX08FRO665-21 06DT Panel 600 0 0 59 6 11.25 30 4 0 1600 2625 107 

2 Dish Wireless JMA MX08FRO665-21 04DT Panel 2007 0 0 63 6 16.05 40 4 0 6443 10571 107 

2 Dish Wireless JMA MX08FRO665-21 04DT Panel 2100 0 0 65 6 16.75 40 4 0 7570 12420 107 

3 Dish Wireless JMA MX08FRO665-21 03DT Panel 600 120 0 61 6 11.45 30 4 0 1676 2749 107 

4 Dish Wireless JMA MX08FRO665-21 02DT Panel 2007 120 0 62 6 15.75 40 4 0 6013 9866 107 

4 Dish Wireless JMA MX08FRO665-21 02DT Panel 2100 120 0 65 6 16.75 40 4 0 7570 12420 107 

5 Dish Wireless JMA MX08FRO665-21 07DT Panel 600 250 0 60 6 11.25 30 4 0 1600 2625 107 

6 Dish Wireless JMA MX08FRO665-21 06DT Panel 2007 250 0 64 6 16.15 40 4 0 6594 10817 107 

6 Dish Wireless JMA MX08FRO665-21 06DT Panel 2100 250 0 66 6 16.75 40 4 0 7570 12420 107 

7 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 700 60 0 65 6 12.3 80 2 0 2711 4448 108 

7 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 850 60 0 60 6 12.6 20 8 0 2938 4821 108 

8 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 1900 60 0 69 6 15.7 40 4 0 5875 9638 108 

9 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 2100 120 0 64 6 16.2 40 4 0 6701 10993 108 

10 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 700 120 0 65 6 12.3 80 2 0 2711 4448 108 

10 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 850 120 0 60 6 12.6 20 8 0 2938 4821 108 

11 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 1900 180 0 69 6 15.7 40 4 0 5875 9638 108 

12 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 2100 180 0 64 6 16.2 40 4 0 6701 10993 108 

13 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 700 270 0 65 6 12.3 80 2 0 2711 4448 108 

13 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 850 270 0 60 6 12.6 20 8 0 2938 4821 108 

14 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 1900 270 0 69 6 15.7 40 4 0 5875 9638 108 

15 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 2100 300 0 64 6 16.2 40 4 0 6701 10993 108 

16 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 700 300 0 65 6 12.3 80 2 0 2711 4448 108 
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Ant 
# Operator Antenna Make Antenna Model Type 

Frequency 
(MHz) 

Az 
(Deg) 

Downtilt 
(Deg) 

Horizontal 
Beam 
Width 
(Deg) 

Ant 
(ft) 

Ant 
Gain 
(dBd) 

TPO 
(W) Paths 

Loss 
(dB) 

Total 
ERP 
(W) 

Total 
EIRP 
(W) 

Antenna 
Centerline 

Ground 
Level 
(0 ft) 

16 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 850 300 0 60 6 12.6 20 8 0 2938 4821 108 

17 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 1900 0 0 69 6 15.7 40 4 0 5875 9638 108 

18 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 2100 0 0 64 6 16.2 40 4 0 6701 10993 108 

19 Unknown GENERIC MICROWAVE 6FT Microwave 6000 330 0 1.5 6 38.7 0.2 1 0 1462 2399 108 

 
NOTE 1: Waterford Consultants has assumed transmission parameters for co-located RF emitters based on similar installations found at other 
radio communications sites. Generic antenna models have been used where existing antenna part numbers or radiation patterns are not 
available.  The frequencies presented in this table may have been assumed in order to represent the approximate band of operation and to 
support a maximum-case calculation of power density. 
 
NOTE 2: Some antennas identified by the SON designation may employ beamsteering technology where RF energy allocated to each customer 
device is dynamically directed toward their location.  In the analysis presented herein, predicted exposure levels are based on all beams at full 
utilization (i.e. full power) simultaneously focused in any direction.  As this condition is unlikely to occur, the actual power density levels at 
ground and at adjacent structures will be less than the levels reported below. 
 
NOTE 3: No other transmitting antennas are known to be operating in the vicinity of this site. 
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4 Predicted Emission Levels 
 
The following plots show the spatial average predicted power density level at any given location as a percentage of the FCC 
General Population limits.  These plots depict the cumulative exposure based on all RF sources listed in the corresponding 
antenna table.   
 
Exposure to non-ionizing radiation at a given spatial average power density level, during the appropriate time interval, 
determines hazard.  MPE predictions are not dependent on the exposure duration as only the intensity of the exposure is 
calculated.  In this manner, areas of concern are identified and delineated from areas where exposures will not exceed the 
FCC limits.  Recommendations for mitigating these zones are recommended in this report.  Rules for access to impacted area 
are based on policy set by property management. 
 
Predictive MPE plots may be provided for plan view (top-down) or section view (profile) studies.  Profile studies account for 

antennas that are placed individually with separation that assumes cumulative emissions from other antennas are negligible. 

Section detail plots depict spatially averaged power MPE conditions at the middle of the six-foot exposure area.   Plan view 

studies may include cumulative analysis where the contributions of nearby antennas may impact exposure conditions and 

compliance recommendations.  The reference plane for each plot is indicated in the caption and legend.  For example, “Avg 

10 to 16 Feet” appearing in the legend indicates that the top-view plot depicts spatially averaged predicted power densities 

between 10 and 16 feet which a person could occupy.  Plots are produced for each accessible level or walking surface; areas 

that are not accessible are not shown.  Antenna level plots are also created to depict maximum-case exposure conditions at 

potential elevated work areas.  Unless otherwise noted, Ground Level or Main Level represents the default access elevation 

and is the baseline for antenna centerline reference.   
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What do the shaded colors mean in the RF plots provided in this report? 

 

 
 

SUMMARY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

10X the Occupational RF exposure limit.  When working inside this area, trained personnel with personal protective 

equipment (PPE) is required; may also require coordinating a scheduled deactivation/outage with operator. 

Occupational RF exposure limit.  When working inside this area, trained personnel with personal protective equipment 

(PPE) is required; untrained person(s) must be accompanied by trained personnel. 

General Population RF exposure limit.  When working inside this area, trained personnel with personal protective 

equipment (PPE) is required; untrained person(s) must be accompanied by trained personnel. 

<100% of the General Population RF exposure limit (or <20% of the Occupational RF exposure limit).  When 

working in this area, personal protective equipment (PPE) is not required.  No special action or behavior is required to 

maintain a safe work environment.  This area is safe for continuous exposure.  

 

Area is outside of General Population and Occupational RF exposure limits (less than 5% of the General 
Population limits).  When working in this area, personal protective equipment (PPE) is not required.  No special action 
or behavior is required to maintain a safe work environment.  This area is also safe for continuous exposure. 
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Scenario: Ground Level 0’ 
 

 
 

The reference plane for the plot is the Ground Level 0’ (DISH Wireless Only).  
 

Assessment:  Based on consideration of all operations, the maximum predicted cumulative MPE is 0.3546% of the FCC 
General Population limits. 
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PREDICTED EMISSION LEVELS 
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Scenario: Ground Level 0’ 
 

 
 

The reference plane for the plot is the Ground Level 0’ (All Carriers).  
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PREDICTED EMISSION LEVELS 
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Scenario: Adjacent Building Level 30’ 
 

 
 

The reference plane for the plot is the Adjacent Building Level 30’ (DISH Wireless Only).  
 

Assessment:  Based on consideration of all operations, the maximum predicted cumulative MPE is 0.4061% of the FCC 
General Population limits. 
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PREDICTED EMISSION LEVELS 
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Scenario: Adjacent Building Level 30’ 
 

 
 

The reference plane for the plot is the Adjacent Building Level 30’ (All Carriers).  
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PREDICTED EMISSION LEVELS 
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Scenario: Top Floor Level 77’-6” 
 

 
 

The reference plane for the plot is the Top Floor Level 77’-6” (DISH Wireless Only).  
 

Assessment:  Based on consideration of all operations, the maximum predicted cumulative MPE is 1.3303% of the FCC 
General Population limits. 
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PREDICTED EMISSION LEVELS 
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Scenario: Top Floor Level 77’-6” 
 

 
 

The reference plane for the plot is the Top Floor Level 77’-6” (All Carriers).  
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PREDICTED EMISSION LEVELS 
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Scenario: Main Level 87’-6” 
 

 
 

The reference plane for the plot is the Main Level 87’-6” (DISH Wireless Only).  
 

Assessment:  Based on consideration of all operations, the maximum predicted cumulative MPE is 4.3667% of the FCC 
General Population limits. 
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PREDICTED EMISSION LEVELS 
 
 

 
 

  P a g e  | 18 

 

Scenario: Main Level 87’-6” 
 

 
 

The reference plane for the plot is the Main Level 87’-6” (All Carriers).  
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PREDICTED EMISSION LEVELS 
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Scenario: Penthouse Level 101’-6” 
 

 
 

The reference plane for the plot is the Penthouse Level 101’-6” (DISH Wireless Only).  
 

Assessment:  Based on consideration of all operations, the maximum predicted cumulative MPE is 23.4163% of the FCC 
General Population limits. 
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Scenario: Penthouse Level 101’-6” 
 

 
 

The reference plane for the plot is the Penthouse Level 101’-6” (All Carriers).  
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Scenario: Antenna Level 104’ 
 

 
 

The reference plane for the plot is the Antenna Level 104’ (DISH Wireless Only).  
 

Assessment:  Based on consideration of all operations, the maximum predicted cumulative MPE is 2870.1456% of the FCC 
General Population limits. 
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5 Recommendations for Compliance 
 
Predictive modeling indicates that cumulative RF power densities at ground level or adjacent structures as a result 
of the operations documented herein are below the FCC General Population limits.  However, accessible areas 
near the antennas may exceed the FCC General Population limits. 
 
Work plans near any transmitting antennas should be evaluated with respect to any actions needed to maintain a 
safe work environment.  These actions may include scheduled outages or power reductions.  It is recommended 
that all workers needing to access areas the front of the transmitting antennas listed below be properly trained and 
certified in the area of RF exposure and safety, as well as have the means to monitor and control their exposure. 
 
Signs should be sized according to OSHA standards to be clearly legible from the separation distance noted and 
multiple signs may be required to provide notification of potential exposure conditions from all possible approaches 
to the antenna.  Workers must be provided information about the locations of these areas of concern and the 
meaning of RF alerting signage. 
 

Site Access Location 
- NOC and Guideline signs required at all access points. 
 

DISH Wireless Alpha Sector 
- Caution signs required.  

 
DISH Wireless Beta Sector 

- Caution signs required.  
 

DISH Wireless Gamma Sector 
- Caution signs required.  
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Compliance Requirement Diagram (Site Access) 

 

 

Recommendations 

Site Access 

How Many Access Points - 1 

 

 
NOC 

x 1 

 

 
10 Step Guidelines 

x 1 
 

 
Notice (Blue) Sign 

x 0 

 

 
Caution (Yellow) Sign 

x 0 

 

 
Warning (Red) Sign 

x 0 Proposed Signs/Barriers Existing Signs/Barriers   

** Install NOC and Guideline sign at all access points visible from approach. 
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Compliance Requirement Diagram (Alpha Sector) 

 

 

Recommendations 

Alpha Sector 

Barriers: No 

 

 

 
Notice (Blue) Sign 

x 0 

 

 

 
Caution (Yellow) Sign 

x 1 

 

 

 
Warning (Red) Sign 

x 0 

Proposed Signs/Barriers Existing Signs/Barriers   

** Install (1) Caution signs behind the antennas visible from approach. 
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Compliance Requirement Diagram (Beta Sector) 

 

 

Recommendations 

Beta Sector 

Barriers: No 

 

 

 
Notice (Blue) Sign 

x 0 

 

 

 
Caution (Yellow) Sign 

x 1 

 

 

 
Warning (Red) Sign 

x 0 

Proposed Signs/Barriers Existing Signs/Barriers   

** Install (1) Caution signs behind the antennas visible from approach. 
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Compliance Requirement Diagram (Gamma Sector) 

 

 

Recommendations 

Gamma Sector 

Barriers: No 

 

 
Notice (Blue) Sign 

 

x 0 

 

 
Caution (Yellow) Sign 

 

x 1 

 

 
 

Warning (Red) Sign 

x 0 

Proposed Signs/Barriers Existing Signs/Barriers   

** Install (1) Caution signs behind the antennas visible from approach. 
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Mitigation for Compliance 

 
For any area where cumulative RF power density exceeds 100% of the FCC General Population MPE limits, 
access controls with appropriate RF alerting signage must be established and maintained to restrict access to 
authorized personnel. Signage must be posted to be visible upon approach from any direction to provide 
notification of potential conditions within these areas.   
 

 

Category 2 Category 3 Category 4 

Exceeds General Population 
Limit; Below Occupational Limit 

Exceeds Occupational Limit; 
Below 10x Occupational Limit 

Exceeds 10x Occupational Limit 

 
 
 

      
 
 

Per FCC requirements for compliance, the following content is required on RF alerting signage: 

 

a) RF energy advisory symbol and signal word appropriate for the potential exposure category 
 

b) A description of the RF source (e.g., transmitting antennas) 
 

c) Behavior necessary to avoid over-exposure (e.g., do not climb tower unless you know that antennas are not 
energized; stay behind barrier or off of markings) 
 

d) Up-to-date contact information (e.g., monitored phone number or email address connected to someone with 
authority and capability to provide prompt response). 
 

e) Any sign attached directly to an antenna must include the separation distance at a font size commensurate 
with the safe separation distance. 
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Additional Requirements 

▪ Signage should conform to IEEE C95.2-2018 and the ANSI/NEMA Z535 series of standards.   

▪ RF alerting signs must be legible from a distance of 5 feet from the boundary of the area where the FCC 

General Population limits are exceeded in accordance with OSHA rules (29 CFR § 1910.145(f)(4)(ii))).   

 

▪ INFORMATION signs displaying contact information AND GUIDELINES 

signs are considered optional and may be utilized at antenna installations 

where the FCC limits may not be exceeded. 

 

 

▪ Positive access control is required to restrict access to areas where the FCC General Population limits 

may be exceeded.  Controls such as physical barriers to entry imposed by locked doors, hatches and ladders 

or other access control mechanisms may be supplemented by alarms that alert the individual and notify site 

management of a breach in access control.  
 

▪ Appropriate RF Safety & Awareness Training is required for any person that may encounter controlled 

areas in order to understand the meaning of RF alerting signage, as well as the behaviors necessary 

to ensure safety.  In order to perform work within restricted area where the General Population limits may be 

exceeded, workers should be trained in RF safety and equipped with personal protective equipment (e.g. RF 

personal monitor).  Lockout/tagout or scheduled outages may be employed to maintain a safe work 

environment within these areas.  Further, untrained workers should not have access to controlled locations 

without supervision by trained occupational personnel. 

 

  

47122



RECOMMENDATIONS FOR COMPLIANCE 
 
 

 
 

  P a g e  | 29 

 

Standard Minimum Font Sizes & Safe Viewing Distances 
 

(Source: ANSI Z535.2-2001 (Table B1)) 
 

Minimum Safe Viewing 
Distance 

Minimum Letter Height 
 for FAVORABLE Reading Conditions 

Minimum 
Recommended Sign 

Size * 

(ft) (m) (point size) (in) (cm) (in) 

≤4 ≤1.2 16 0.16 .4 5 x 7 

6 1.8 24 0.24 0.6 7 x 10 

8 2.4 32 0.32 0.8 8 x 12 

10 3.0 40 0.40 1.0 11 x 18 

15 4.6 60 0.60 1.5 15 x 24 

20 6.1 80 0.80 2.0 19 x 30 

30 9.1 120 1.20 3.0 TBD** 

40 12.2 160 1.60 4.1 TBD** 

60 18.3 240 2.40 6.1 TBD** 

80 24.4 320 3.20 8.1 TBD** 

100 30.5 400 4.00 10.2 TBD** 

125 38.1 500 5.00 12.7 TBD** 

150 45.7 600 6.00 15.2 TBD** 

* Sign sizes reflect the minimum size(s) needed to meet FCC/OSHA requirements based on (i) the sign content and artwork 

shown in this section, and (ii) the minimum safe viewing distance, as specified by ANSI and calculated by our RoofMaster™ 

software.   

All minimum safe viewing distances are depicted in the RF modeling diagrams provided in this report.   

** Minimum recommended sign sizes are provided herein only for signs that require a minimum safe viewing distance of 0 – 

20 feet.  Signs requiring a minimum safe viewing distance >20 feet shall be graphically calculated and confirmed by 

Waterford on a case-by-case basis. 
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6 Appendix A: Technical Framework 
 

The FCC requires licensees to ensure that new and existing wireless operations do not expose people to 
hazardous levels of RF electromagnetic energy.  Service providers consider compliance with these rules when 
designing new sites or modifying existing operations that could change the RF environment.  The FCC exposure 
rules have been codified in response to the National Environmental Policy Act of 1969 which requires government 
agencies to evaluate the impact of their actions on the "quality of the human environment.”  Documentation of 
adherence to these rules is typically included in the environmental compliance applications submitted to local 
authorities responsible for reviewing and approving new or modified telecommunications installations and is 
maintained by the FCC licensee. 
   
The FCC rules are based on exposure limits established by scientific and engineering organizations that review 
human health research in this field.  At RF frequencies, the electromagnetic waves utilized by cellular sites 
represent non-ionizing radiation which can be absorbed by the human body.  The FCC limits include a 50-fold 
safety factor above exposure levels where adverse thermal effects may result.  By contrast, the energy available 
in ionizing radiation (e.g. X-rays) is higher and has the ability to permanently damage tissue cells at the molecular 
level.  Unlike ionizing radiation, exposure to non-ionizing radiation does not have cumulative effects and the FCC 
limits are based on the body’s thermoregulation capabilities. 
 
The FCC requires licensees to ensure that persons are not exposed to radiofrequency electromagnetic energy 
power densities in excess of the Maximum Permissible Exposure (“MPE”) limits as set forth in 47 C.F.R. §§ 
1.1307(b) and 1.1310.  The limits are derived from maximum Specific Absorption Rate (SAR) values of the human 
body for two tiers of permissible exposure differentiated by the situation in which the exposure takes place and/or 
the status of the individuals who are subject to exposure. 
 

General Population / uncontrolled exposure limits apply to those situations in which persons may 
not be aware of the presence of electromagnetic energy, where exposure is not employment-related, 
or where persons cannot exercise control over their exposure.   
 
Occupational / controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment, have been made fully aware of the potential for exposure, and can 
exercise control over their exposure. 

 
Based on these criteria, the FCC limits for the General Population are associated with continuous exposure 
conditions and exposure levels below these limits are not hazardous.  The FCC General Population limit is 5 times 
more restrictive than the Occupational limits. 
 
As a practical method of evaluating compliance in deployment scenarios, the FCC has set forth MPE limits shown 
in Table 1 below which are derived from the whole-body SAR limits.  Specified in terms of electric field strength, 
magnetic field strength and equivalent plane-wave power density, compliance may be evaluated through 
computational or measurement methods provided in the FCC Office of Engineering & Technology Bulletin 65, 
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields” 
(OET-65).  Factors that determine exposure conditions include frequency, operating power, distance, and 
directivity of the antenna.   
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Table 1: FCC Exposure Limits (47 C.F.R. § 1.1310) 

 

Frequency 
(MHz) 

Limits for General Population/  
Uncontrolled Exposure 

Limits for Occupational/  
Controlled Exposure 

Power Density 
(mW/cm2) 

Averaging Time 
(minutes) 

Power Density 
(mW/cm2) 

Averaging Time 
(minutes) 

30-300 0.2 30 1 6 

300-1500 f/1500 30 f/300 6 

1500-100,000 1.0 30 5.0 6 

f=Frequency (MHz) 

 

 
From OET-65 

 
Compliance assessment involves consideration of the cumulative contributions of all wireless operations.  The 
power density resulting from an RF source may be expressed as a percentage of the frequency-specific limits.  In 
scenarios involving multiple RF emitters, the percentage of the FCC limits from each source are summed to 
determine if 100% of the exposure limit has been exceeded at a given location.  At these areas of concern, access 
controls with appropriate RF alerting signage must be established and maintained to restrict access to authorized 
personnel.   
 
An evaluation of existing environmental conditions may be performed through predictive modeling as set forth in 
OET-65 or collecting power density measurements.  The impact of new or modified wireless operations must be 
assessed in this cumulative scenario and any area of concern that is accessible to members of the General 
Population must be mitigated.  In situations where the predicted MPE exceeds the General Population threshold 
in an accessible area as a result of emissions from multiple transmitters, FCC licensees that contribute greater 
than 5% of the aggregate MPE share responsibility for mitigation.   
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Based on the computational guidelines set forth in FCC OET Bulletin 65, Waterford Consultants, LLC has 
developed software to predict the overall Maximum Permissible Exposure possible at any location given the spatial 
orientation and operating parameters of multiple RF sources.  The power density in the far-field of an RF source 
is specified by OET-65 Equation 5 as follows: 
 

𝑆 =  
𝐸𝐼𝑅𝑃

4⋅𝜋⋅𝑅2
 (mW/cm2)  

 

where EIRP is the Effective Radiated Power relative to an isotropic antenna and R is the distance between the 
antenna and point of study.  Additionally, consideration is given to the manufacturers’ horizontal and vertical 
antenna patterns as well as radiation reflection.  At any location, the predicted power density in the far-field is the 
spatial average of points within a 0 to 6-foot vertical profile that a person would occupy.  Near-field power density 
is based on OET-65 Equation 20 stated as 
 

𝑆 = (
180

𝜃𝐵𝑊
) ⋅

100 ⋅ 𝑃𝑖𝑛

𝜋 ⋅ 𝑅 ⋅ ℎ
 (mW/cm2) 

 

where Pin is the power input to the antenna, BW is the horizontal pattern beamwidth and h is the aperture length.   
 
Exposure conditions in the near-field of a microwave dish antenna may vary but the maximum power density is 
provided by OET-65 Equation 13 as follows: 
 

𝑆𝑛𝑓 =  
16  𝜂 𝑃

𝜋 𝐷2
 (mW/cm2) 

 
where η is aperture efficiency (0.75) and D is the antenna diameter. 
 
Some antennas employ beamforming technology where RF energy allocated to each customer device is 
dynamically directed toward their location.  In this analysis, predicted exposure levels are based on all beams at 
full utilization (i.e. full power) simultaneously focused in any direction.  As this condition is unlikely to occur, the 
actual power density levels at ground and at adjacent structures are expected to be less that the levels reported.  
These theoretical results represent worst-case predictions as all RF emitters are assumed to be operating at 100% 
duty cycle. 
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7 Appendix B: Qualifications of Waterford Consultants, LLC 

 
With more than 100 team-years of experience, Waterford Consultants, LLC [Waterford] provides technical 
consulting services to clients in the Radio Communications and antenna locating industry.  Waterford retains 
professional engineers who are placed in responsible charge of the processes for analysis. 

 
Waterford is familiar with 47 C.F.R. § § 1.1307(b)(3) and 1.1310 along with the general Rules, Regulations, and 
policies of the FCC.  Waterford work processes incorporate all specifications of FCC Office of Engineering and 
Technology, Bulletin 65 (“OET65”), from the website: www.fcc.gov/oet/rfsafety and follow criteria detailed in 47 
CFR § 1.1310 “Radiofrequency radiation exposure Limits”. 

 
Within the technical and regulatory framework detailed above, Waterford developed tools according to recognized 
and generally accepted good engineering practices.  Permissible exposure limits are band specific, and the 
Waterford computerized modeling tools correctly calculate permissible exposure based on the band(s) specified 
in the input data. Only clients and client representatives are authorized to provide input data through the Waterford 
web portal.  In securing that authorization, clients and client representatives attest to the accuracy of all input data. 

 
Waterford Consultants, LLC attests to the accuracy of the engineering calculations computed by those modeling 
tools.  Furthermore, Waterford attests that the results of those engineering calculations are correctly summarized 
in this report. 

 
 
 
To download an electronic copy of our Summary of Capabilities brochure, please clicking the image below …. 
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8 Appendix C: RoofMaster 

 
RoofMaster™ is the software package that Waterford Consultants, LLC created to model RF environments 
associated with multiple emitters where the potential exists for human exposure.  Based on the computational 
guidelines set forth in OET Bulletin 65 from the Federal Communications Commission (FCC), RoofMaster™ 
considers the operating parameters of specified RF sources to predict the overall Maximum Permissible Exposure 
possible at a given location.  These theoretical results represent worst-case predictions as emitters are assumed 
to be operating at 100% duty cycle. 

 
From the FCC document: 
 

 “The revised OET Bulletin 65 has been prepared to provide assistance in determining whether 
proposed or existing transmitting facilities, operations or devices comply with limits for human 
exposure to radiofrequency (RF) fields adopted by the Federal Communications Commission (FCC). 
The bulletin offers guidelines and suggestions for evaluating compliance.” 

 
http://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet65/oet65.pdf 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

53128

http://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet65/oet65.pdf


APPENDIX D: STATEMENT OF LIMITING CONDITIONS 
 
 

 
 

  P a g e  | 35 

 

9 Appendix D: Statement of Limiting Conditions 
 

Waterford Consultants, LLC field personnel have visited the site and collected data with regard to the MPE 
environment.  Waterford Consultants will not be responsible for matters of a legal nature that affect the site or 
property.  The property has been analyzed under the premise that it is under responsible ownership and 
management and our client has the legal right to conduct business at this facility. 
 
Due to the complexity of some wireless sites, Waterford Consultants has created this report utilizing best industry 
practices and due diligence.  Waterford Consultants cannot be held accountable or responsible for anomalies or 
discrepancies due to actual site conditions (i.e., mislabeling of antennas or equipment, inaccessible cable runs, 
inaccessible antennas or equipment, etc.) or information or data supplied by Wireless Carrier, the site manager, 
or their affiliates, subcontractors or assigns. 
 
Waterford Consultants has provided the results of a computer-generated model in this MPE Site Compliance 
Report to show approximate dimensions of the site, and the model results is included to assist the reader of the 
compliance report to visualize the site area, and to provide supporting documentation for Waterford Consultants’ 
recommendations. 
 
Waterford Consultants will not be responsible for any existing conditions or for any engineering or testing that 
might be required to discover whether adverse safety conditions exist.  Because Waterford Consultants is not 
expert in the field of mechanical engineering or building maintenance, this MPE Site Compliance Report must not 
be considered a structural or physical engineering report. 
 
Waterford Consultants obtained information used in this MPE Site Compliance Report from sources that 
Waterford Consultants considers reliable and believes them to be true and correct.  Waterford Consultants 
does not assume any responsibility for the accuracy of such items that were furnished by other parties. 
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10 Appendix E: Glossary of Terms 
 
Definitions of the following technical words, terms, and/or phrases reflected in the report provided by 
Waterford are included as follows: 
 

Compliance assessment Sometimes referred to as a GAP assessment, it is intended to 
identify gaps between an existing control environment and 
what is required for compliance with Federal (FCC) 
regulations 

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. 

Cumulative exposure Cumulative exposure is the total dose resulting from repeated 
exposures of radiation to an occupationally exposed worker to 
the same portion of the body, or to the whole body, over a 
period of time. 

Effective Radiated Power (EIRP or ERP) An IEEE standardized definition of directional radio 
frequency (RF) power, such as that emitted by a radio 
transmitter. .......... It is equal to the input power to the 
antenna multiplied by the gain of the antenna. 

Electromagnetic emissions (EME) Aka electromagnetic radiation, EME is energy that is 
propagated through free space or through a material medium 
in the form of electromagnetic waves, such as radio waves, 
visible light, and gamma rays. 

Far field The far field is the region in which the field acts as "normal" 

electromagnetic radiation. In this region, it is dominated by 

electric or magnetic fields with electric dipole characteristics. 

FCC Federal Communications Commission; an independent 
agency of the United States government that regulates 
communications by radio, television, wire, satellite, and cable 
across the United States. The FCC maintains jurisdiction over 
the areas of broadband access, fair competition, radio 
frequency use, media responsibility, public safety, and 
homeland security 

General Population limit Applicable 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 
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IEEE Institute of Electrical and Electronics Engineers; a 
professional association for electronic engineering and 
electrical engineering (and associated disciplines). It was 
formed in 1963 from the amalgamation of the American 
Institute of Electrical Engineers and the Institute of Radio 
Engineers 

Ionizing radiation A type of energy released by atoms that travels in the form of 
electromagnetic waves (gamma or X-rays) or particles 
(neutrons, beta or alpha); can penetrate the human body and 
the radiation energy can be absorbed in tissue. This has the 
potential to cause harmful effects to people, especially at high 
levels of exposure 

Maximum permissible exposure (MPE) The FCC’s regulations have specific MPE requirements for 

radiated electric fields, magnetic fields. and power density. 

MPEs are derived from the Specific Absorption Rate (SAR) at 

which tissue absorbs RF energy, usually expressed in watts 

per kilogram (W/kg). 

Mitigation for compliance Actions or activities required for compliance with FCC/OSHA 
regulations and to ensure a safe working environment.  A 
harmonized and integrated compliance program – one that 
includes appropriate risk-management activities and controls 
– will eliminate redundant efforts, enable execution, ensure 
safety, and facilitate adherence to compliance requirements 
by the business and governing federal agencies. 

Narda/Wave Control Leading international suppliers of measuring equipment in 
the EMF / EME Safety, RF Test & Measurement and EMC 
sectors 

Near field A part of the radiated field that is below distances shorter than 
the Fraunhofer distance, which is given from the source of the 
diffracting edge or antenna of longitude or diameter; near 
field, as the name suggests, is very close to the antenna while 
far field is further away.  

Non-ionizing radiation Non-ionizing radiation includes the spectrum of ultraviolet 
(UV), visible light, infrared (IR), microwave (MW), radio 
frequency (RF), and extremely low frequency (ELF); does not 
penetrate deep into the tissues but increases the risk of 
damage to the skin and eyes. Dependent on the energy and 
exposure time, non-ionizing radiation can cause localized 
heating, or photochemical reactions can occur with possible 
permanent harm. Exposure should therefore be minimized. 
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Occupational limit Apply to situations in which persons are exposed as a 
consequence of their employment, have been made fully aware 
of the potential for exposure, and can exercise control over their 
exposure. 

OET-65 Bulletin published by the FCC’s Office of Engineering & 
Technology in 1997; establishes guidelines for human 
exposure to radiofrequency electromagnetic field and 
achieving FCC compliance  

Personal RF monitor Part of the personal protective equipment (PPE) worn by a 
person working in areas exposed to radio frequency radiation. 
A personal RF safety monitor is typically worn either on the 
torso region of the body or handheld and is required by the 
occupational safety and health acts of many 
telecommunication companies 

Positive access control Refers to the practice of restricting entrance to a property, a 
building, or a room to authorized persons; can be achieved 
by a human (a guard, bouncer, or receptionist), through 
mechanical means such as locks and keys, or through 
technological means such as access control systems 

Power density The amount of power (time rate of energy transfer) per unit 
volume; power density may also refer to a volume. It is then 
also called volume power density, which is expressed as 
W/m3 

Radio frequency (RF) The oscillation rate of an alternating electric current or voltage 
or of a magnetic, electric, or electromagnetic field or mechanical 
system in the frequency range from around 20 kHz to around 
300 GHz 

Specific Absorption Rate (SAR) A measure of the rate at which energy is absorbed per unit mass 
by a human body when exposed to a radio frequency (RF) 
electromagnetic field. ... It is defined as the power absorbed per 
mass of tissue and has units of watts per kilogram (W/kg) 

Spatial average The average power density observed when the Narda meter 
and probe is swept over an entire person (0 – 6 feet) for 
purposes of comparing with FCC exposure limits 

Spatial peak The maximum power density observed when the Narda meter 
and probe are swept over an entire person (0 – 6 feet) for 
purposes of comparing with FCC exposure limits; considered 
“worst case” – the average will not exceed this value 

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 
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RESOLUTION NO. INSERT ZA RESO NO. 

 

 

RESOLUTION OF THE ZONING ADMINISTRATOR OF THE CITY OF SANTA ROSA 

APPROVING MINOR LANDMARK ALTERATION PERMIT FOR EXTERIOR 

MODIFICATIONS FOR THE PROPERTY LOCATED AT 408 BENTON STREET, 

SANTA ROSA, APN: 180-760-033, FILE NO. LMA22-006 

 

 

WHEREAS, on May 8, 2022, a Landmark Alteration application was submitted for the 

proposed project including replacement of two windows, the elimination of a third window, the 

change from a single French door and fourth window to a set of double French doors, and 

reroofing the home with an alternative roofing material; and 

 

WHEREAS, the Zoning Code is silent as to what level of Landmark Alteration Permit is 

required for changing the roof material for a structure that is identified as a contributor to a 

preservation district; and 

 

WHEREAS, on May 18, 2022, the Cultural Heritage Board reviewed the plans to change 

the roof material from tar and gravel to asphalt shingle as a concept item.  The Board was 

unanimous in its support to allow asphalt shingle; and 

 

WHEREAS, the Santa Rosa Zoning Administrator has completed review of the Minor 

Landmark Alteration Permit application to allow the proposed project described above; and 

 

WHEREAS, the Minor Landmark Alteration Permit approval to allow the proposed 

project is based on the project description and official approved exhibit date stamp received May 

8, 2022, and supplemental project narrative, date stamped received July 5, 2022, in which the 

roofing material is changed to asphalt shingle; and 

 

WHEREAS, the matter has been properly noticed as required by Section 20-58.020.D.2.a 

and no request for a public hearing has been received; 

 

NOW, THEREFORE, BE IT RESOLVED that in accordance with Section 20-58.060.F, the 

Zoning Administrator of the City of Santa Rosa finds and determines that: 

 

1. The proposed exterior changes are consistent with applicable zoning standards except as 

directed by Zoning Code Section 20-12.020 in that the proposed changes are allowed 

through the approval of a Landmark Alteration. 

2. The proposed exterior changes implement the General Plan and any applicable specific 

plan in that the property is located in an area designated Low Density Residential on the 

General Plan Land Use Diagram and the proposed changes to residential dwelling are 

consistent with residential development. 

3. The proposed exterior changes are consistent with the original architectural style and 

details of the building in that the materials, including French doors, single/double-hung 
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windows and asphalt shingle roofing materials were selected and designed to be 

consistent with the home’s original architecture. 

4. The proposed exterior changes are compatible with any adjacent or nearby landmark 

structures or preservation district structures that have been identified as contributors to 

the respective district in that the area of change for windows and doors are not readily 

visible from the public right-of-way.  On May 18, 2022, the change in roofing material, 

from tar and gravel to asphalt shingle, was reviewed by the Cultural Heritage Board as a 

concept item.  The Board was unanimous in its support in the change of materials. 

5. The proposed exterior changes are consistent and/or compatible with the textures, 

materials, fenestration, decorative features and details of the time period of the building’s 

construction in that the double/single-hung windows, the double French door, and asphalt 

shingles have been selected/designed to be consistent with the period the structure was 

constructed. 

6. The proposed exterior changes will not destroy or adversely affect important architectural 

features in that the existing windows, door and roofing material are not readily visible 

from the public right-of-way and all changes are allowed through the approval a 

Landmark Alteration. 

7. The proposed exterior changes are consistent with applicable Secretary of the Interior’s 

Standards for the Treatment of Historic Properties with Guidelines for Preserving, 

Rehabilitating, Restoring and Reconstructing Historic Buildings (2017 Revision) in that 

the changes will not result in a change from the structure original residential use; the 

replacement materials have been selected/designed to be consistent with those materials 

used in or around 1925, when the home was contructed. 

8. The proposed project has been reviewed in compliance with the California 

Environmental Quality Act (CEQA) and qualifies for a Class 1 exemption under 

CEQA Guidelines Section 15301 in that it involves the minor alteration to an 

existing structure. 

 

This entitlement would not be granted but for the applicability and validity of each and every one 

of the below conditions and that if any one or more of the below conditions is invalid, this 

entitlement would not have been granted without requiring other valid conditions for achieving 

the purposes and intent of such approval.  The approval of the project is contingent upon 

compliance with all the conditions listed below.  Use shall not commence until all conditions of 

approval have been complied with.  Additional permits and fees are/may be required.  It is the 

responsibility of the applicant to pursue and demonstrate compliance. 

 

Conditions of Approval 

 

1. Plans submitted for building permit must be consistent with the plans approved by the 

Zoning Administrator, date stamped received May 8, 2022, and supplemental project 

narrative date stamped received on July 5, 2022. 

2. Construction hours shall be limited to 8:00 a.m. to 6:00 p.m. Monday through Friday 

and 9:00 a.m. to 5:00 p.m. Saturday.  No construction is permitted on Sunday and 

holidays. 
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3. Comply with all applicable federal, state, and local codes.  Failure to comply may 

result in issuance of a citation and/or revocation of approval. 

4. Comply with the latest adopted ordinances, resolutions, policies, and fees adopted by 

the City Council at the time of building permit review and approval. 

 

This Minor Landmark Alteration Permit is hereby approved on July 21, 2022. If conditions have 

not been met or if work has not commenced within 24 months from the approval date, this 

approval shall automatically expire and be invalid unless an application for extension is filed 

prior to expiration. This approval is subject to appeal within ten calendar days from the date of 

approval. 

 

 

APPROVED:          

INSERT ZA NAME, ZONING ADMINISTRATOR 
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1 General Summary 
 

DISH Wireless contracted Waterford Consultants, LLC to conduct a radiofrequency (RF) electromagnetic safety 
and FCC compliance assessment of the site located at 50 Old Courthouse Square, Santa Rosa, CA 95404. The 
compliance framework is derived from the FCC Rules and Regulations for preventing human exposure in excess of 
the MPE (Maximum Permissible Exposure) limits.   
 
An overview of the applicable FCC Rules and analysis guidelines is presented in Appendix A. The subsequent 
sections contain information regarding the radio telecommunications equipment installed at this site and the 
surrounding environment regarding RF Hazard compliance.   
 
As summarized in Section 5 of this report, potentially hazardous conditions were identified, and mitigating action is 
recommended to achieve or maintain compliance. 
 
All known RF sources have been included in this analysis. Predictive modeling using worst-case operating 
parameters for antennas regardless of accessibility is the basis for mitigation recommendations. Similarly, theoretical 
assessment of antennas mounted in close proximity is used to characterize and mitigate cumulative exposure 
conditions. 
 

Documents Utilized in this Analysis: 

SFSFO00280A_ZD_20211129184157.pdf 

RFDS-SFSFO00280A-Preliminary-20211117-v.3_20211117191104.pdf 
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1.1 Area(s) of Study 
 

 
 

Surrounding Environment 
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Street View Image 
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2 Site Details 
 

 
 

 Installation Design 
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2.1 Antenna Locations 
 
 

 

 
 

 Installation Design 
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3 Antenna Inventory 
 

The operations listed in the following tables have been compiled based on information provided by client. 
 

Ant 
# Operator Antenna Make Antenna Model Type 

Frequency 
(MHz) 

Az 
(Deg) 

Downtilt 
(Deg) 

Horizontal 
Beam 
Width 
(Deg) 

Ant 
(ft) 

Ant 
Gain 
(dBd) 

TPO 
(W) Paths 

Loss 
(dB) 

Total 
ERP 
(W) 

Total 
EIRP 
(W) 

Antenna 
Centerline 

Ground 
Level 
(0 ft) 

1 Dish Wireless JMA MX08FRO665-21 06DT Panel 600 0 0 59 6 11.25 30 4 0 1600 2625 107 

2 Dish Wireless JMA MX08FRO665-21 04DT Panel 2007 0 0 63 6 16.05 40 4 0 6443 10571 107 

2 Dish Wireless JMA MX08FRO665-21 04DT Panel 2100 0 0 65 6 16.75 40 4 0 7570 12420 107 

3 Dish Wireless JMA MX08FRO665-21 03DT Panel 600 120 0 61 6 11.45 30 4 0 1676 2749 107 

4 Dish Wireless JMA MX08FRO665-21 02DT Panel 2007 120 0 62 6 15.75 40 4 0 6013 9866 107 

4 Dish Wireless JMA MX08FRO665-21 02DT Panel 2100 120 0 65 6 16.75 40 4 0 7570 12420 107 

5 Dish Wireless JMA MX08FRO665-21 07DT Panel 600 250 0 60 6 11.25 30 4 0 1600 2625 107 

6 Dish Wireless JMA MX08FRO665-21 06DT Panel 2007 250 0 64 6 16.15 40 4 0 6594 10817 107 

6 Dish Wireless JMA MX08FRO665-21 06DT Panel 2100 250 0 66 6 16.75 40 4 0 7570 12420 107 

7 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 700 60 0 65 6 12.3 80 2 0 2711 4448 108 

7 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 850 60 0 60 6 12.6 20 8 0 2938 4821 108 

8 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 1900 60 0 69 6 15.7 40 4 0 5875 9638 108 

9 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 2100 120 0 64 6 16.2 40 4 0 6701 10993 108 

10 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 700 120 0 65 6 12.3 80 2 0 2711 4448 108 

10 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 850 120 0 60 6 12.6 20 8 0 2938 4821 108 

11 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 1900 180 0 69 6 15.7 40 4 0 5875 9638 108 

12 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 2100 180 0 64 6 16.2 40 4 0 6701 10993 108 

13 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 700 270 0 65 6 12.3 80 2 0 2711 4448 108 

13 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 850 270 0 60 6 12.6 20 8 0 2938 4821 108 

14 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 1900 270 0 69 6 15.7 40 4 0 5875 9638 108 

15 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 2100 300 0 64 6 16.2 40 4 0 6701 10993 108 

16 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 700 300 0 65 6 12.3 80 2 0 2711 4448 108 
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Ant 
# Operator Antenna Make Antenna Model Type 

Frequency 
(MHz) 

Az 
(Deg) 

Downtilt 
(Deg) 

Horizontal 
Beam 
Width 
(Deg) 

Ant 
(ft) 

Ant 
Gain 
(dBd) 

TPO 
(W) Paths 

Loss 
(dB) 

Total 
ERP 
(W) 

Total 
EIRP 
(W) 

Antenna 
Centerline 

Ground 
Level 
(0 ft) 

16 Verizon COMMSCOPE NHH-65B-R2B 02DT  Panel 850 300 0 60 6 12.6 20 8 0 2938 4821 108 

17 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 1900 0 0 69 6 15.7 40 4 0 5875 9638 108 

18 Verizon COMMSCOPE NHH-65B-R2B 00DT Panel 2100 0 0 64 6 16.2 40 4 0 6701 10993 108 

19 Unknown GENERIC MICROWAVE 6FT Microwave 6000 330 0 1.5 6 38.7 0.2 1 0 1462 2399 108 

 
NOTE 1: Waterford Consultants has assumed transmission parameters for co-located RF emitters based on similar installations found at other 
radio communications sites. Generic antenna models have been used where existing antenna part numbers or radiation patterns are not 
available.  The frequencies presented in this table may have been assumed in order to represent the approximate band of operation and to 
support a maximum-case calculation of power density. 
 
NOTE 2: Some antennas identified by the SON designation may employ beamsteering technology where RF energy allocated to each customer 
device is dynamically directed toward their location.  In the analysis presented herein, predicted exposure levels are based on all beams at full 
utilization (i.e. full power) simultaneously focused in any direction.  As this condition is unlikely to occur, the actual power density levels at 
ground and at adjacent structures will be less than the levels reported below. 
 
NOTE 3: No other transmitting antennas are known to be operating in the vicinity of this site. 
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4 Predicted Emission Levels 
 
The following plots show the spatial average predicted power density level at any given location as a percentage of the FCC 
General Population limits.  These plots depict the cumulative exposure based on all RF sources listed in the corresponding 
antenna table.   
 
Exposure to non-ionizing radiation at a given spatial average power density level, during the appropriate time interval, 
determines hazard.  MPE predictions are not dependent on the exposure duration as only the intensity of the exposure is 
calculated.  In this manner, areas of concern are identified and delineated from areas where exposures will not exceed the 
FCC limits.  Recommendations for mitigating these zones are recommended in this report.  Rules for access to impacted area 
are based on policy set by property management. 
 
Predictive MPE plots may be provided for plan view (top-down) or section view (profile) studies.  Profile studies account for 

antennas that are placed individually with separation that assumes cumulative emissions from other antennas are negligible. 

Section detail plots depict spatially averaged power MPE conditions at the middle of the six-foot exposure area.   Plan view 

studies may include cumulative analysis where the contributions of nearby antennas may impact exposure conditions and 

compliance recommendations.  The reference plane for each plot is indicated in the caption and legend.  For example, “Avg 

10 to 16 Feet” appearing in the legend indicates that the top-view plot depicts spatially averaged predicted power densities 

between 10 and 16 feet which a person could occupy.  Plots are produced for each accessible level or walking surface; areas 

that are not accessible are not shown.  Antenna level plots are also created to depict maximum-case exposure conditions at 

potential elevated work areas.  Unless otherwise noted, Ground Level or Main Level represents the default access elevation 

and is the baseline for antenna centerline reference.   
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What do the shaded colors mean in the RF plots provided in this report? 

 

 
 

SUMMARY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

10X the Occupational RF exposure limit.  When working inside this area, trained personnel with personal protective 

equipment (PPE) is required; may also require coordinating a scheduled deactivation/outage with operator. 

Occupational RF exposure limit.  When working inside this area, trained personnel with personal protective equipment 

(PPE) is required; untrained person(s) must be accompanied by trained personnel. 

General Population RF exposure limit.  When working inside this area, trained personnel with personal protective 

equipment (PPE) is required; untrained person(s) must be accompanied by trained personnel. 

<100% of the General Population RF exposure limit (or <20% of the Occupational RF exposure limit).  When 

working in this area, personal protective equipment (PPE) is not required.  No special action or behavior is required to 

maintain a safe work environment.  This area is safe for continuous exposure.  

 

Area is outside of General Population and Occupational RF exposure limits (less than 5% of the General 
Population limits).  When working in this area, personal protective equipment (PPE) is not required.  No special action 
or behavior is required to maintain a safe work environment.  This area is also safe for continuous exposure. 
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Scenario: Ground Level 0’ 
 

 
 

The reference plane for the plot is the Ground Level 0’ (DISH Wireless Only).  
 

Assessment:  Based on consideration of all operations, the maximum predicted cumulative MPE is 0.3546% of the FCC 
General Population limits. 
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Scenario: Ground Level 0’ 
 

 
 

The reference plane for the plot is the Ground Level 0’ (All Carriers).  
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Scenario: Adjacent Building Level 30’ 
 

 
 

The reference plane for the plot is the Adjacent Building Level 30’ (DISH Wireless Only).  
 

Assessment:  Based on consideration of all operations, the maximum predicted cumulative MPE is 0.4061% of the FCC 
General Population limits. 
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Scenario: Adjacent Building Level 30’ 
 

 
 

The reference plane for the plot is the Adjacent Building Level 30’ (All Carriers).  
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Scenario: Top Floor Level 77’-6” 
 

 
 

The reference plane for the plot is the Top Floor Level 77’-6” (DISH Wireless Only).  
 

Assessment:  Based on consideration of all operations, the maximum predicted cumulative MPE is 1.3303% of the FCC 
General Population limits. 
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Scenario: Top Floor Level 77’-6” 
 

 
 

The reference plane for the plot is the Top Floor Level 77’-6” (All Carriers).  
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Scenario: Main Level 87’-6” 
 

 
 

The reference plane for the plot is the Main Level 87’-6” (DISH Wireless Only).  
 

Assessment:  Based on consideration of all operations, the maximum predicted cumulative MPE is 4.3667% of the FCC 
General Population limits. 
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Scenario: Main Level 87’-6” 
 

 
 

The reference plane for the plot is the Main Level 87’-6” (All Carriers).  
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Scenario: Penthouse Level 101’-6” 
 

 
 

The reference plane for the plot is the Penthouse Level 101’-6” (DISH Wireless Only).  
 

Assessment:  Based on consideration of all operations, the maximum predicted cumulative MPE is 23.4163% of the FCC 
General Population limits. 
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Scenario: Penthouse Level 101’-6” 
 

 
 

The reference plane for the plot is the Penthouse Level 101’-6” (All Carriers).  
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Scenario: Antenna Level 104’ 
 

 
 

The reference plane for the plot is the Antenna Level 104’ (DISH Wireless Only).  
 

Assessment:  Based on consideration of all operations, the maximum predicted cumulative MPE is 2870.1456% of the FCC 
General Population limits. 
 
  

40115



RECOMMENDATIONS FOR COMPLIANCE 
 
 

 
 

  P a g e  | 22 

 

5 Recommendations for Compliance 
 
Predictive modeling indicates that cumulative RF power densities at ground level or adjacent structures as a result 
of the operations documented herein are below the FCC General Population limits.  However, accessible areas 
near the antennas may exceed the FCC General Population limits. 
 
Work plans near any transmitting antennas should be evaluated with respect to any actions needed to maintain a 
safe work environment.  These actions may include scheduled outages or power reductions.  It is recommended 
that all workers needing to access areas the front of the transmitting antennas listed below be properly trained and 
certified in the area of RF exposure and safety, as well as have the means to monitor and control their exposure. 
 
Signs should be sized according to OSHA standards to be clearly legible from the separation distance noted and 
multiple signs may be required to provide notification of potential exposure conditions from all possible approaches 
to the antenna.  Workers must be provided information about the locations of these areas of concern and the 
meaning of RF alerting signage. 
 

Site Access Location 
- NOC and Guideline signs required at all access points. 
 

DISH Wireless Alpha Sector 
- Caution signs required.  

 
DISH Wireless Beta Sector 

- Caution signs required.  
 

DISH Wireless Gamma Sector 
- Caution signs required.  
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Compliance Requirement Diagram (Site Access) 

 

 

Recommendations 

Site Access 

How Many Access Points - 1 

 

 
NOC 

x 1 

 

 
10 Step Guidelines 

x 1 
 

 
Notice (Blue) Sign 

x 0 

 

 
Caution (Yellow) Sign 

x 0 

 

 
Warning (Red) Sign 

x 0 Proposed Signs/Barriers Existing Signs/Barriers   

** Install NOC and Guideline sign at all access points visible from approach. 
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Compliance Requirement Diagram (Alpha Sector) 

 

 

Recommendations 

Alpha Sector 

Barriers: No 

 

 

 
Notice (Blue) Sign 

x 0 

 

 

 
Caution (Yellow) Sign 

x 1 

 

 

 
Warning (Red) Sign 

x 0 

Proposed Signs/Barriers Existing Signs/Barriers   

** Install (1) Caution signs behind the antennas visible from approach. 
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Compliance Requirement Diagram (Beta Sector) 

 

 

Recommendations 

Beta Sector 

Barriers: No 

 

 

 
Notice (Blue) Sign 

x 0 

 

 

 
Caution (Yellow) Sign 

x 1 

 

 

 
Warning (Red) Sign 

x 0 

Proposed Signs/Barriers Existing Signs/Barriers   

** Install (1) Caution signs behind the antennas visible from approach. 
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Compliance Requirement Diagram (Gamma Sector) 

 

 

Recommendations 

Gamma Sector 

Barriers: No 

 

 
Notice (Blue) Sign 

 

x 0 

 

 
Caution (Yellow) Sign 

 

x 1 

 

 
 

Warning (Red) Sign 

x 0 

Proposed Signs/Barriers Existing Signs/Barriers   

** Install (1) Caution signs behind the antennas visible from approach. 
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Mitigation for Compliance 

 
For any area where cumulative RF power density exceeds 100% of the FCC General Population MPE limits, 
access controls with appropriate RF alerting signage must be established and maintained to restrict access to 
authorized personnel. Signage must be posted to be visible upon approach from any direction to provide 
notification of potential conditions within these areas.   
 

 

Category 2 Category 3 Category 4 

Exceeds General Population 
Limit; Below Occupational Limit 

Exceeds Occupational Limit; 
Below 10x Occupational Limit 

Exceeds 10x Occupational Limit 

 
 
 

      
 
 

Per FCC requirements for compliance, the following content is required on RF alerting signage: 

 

a) RF energy advisory symbol and signal word appropriate for the potential exposure category 
 

b) A description of the RF source (e.g., transmitting antennas) 
 

c) Behavior necessary to avoid over-exposure (e.g., do not climb tower unless you know that antennas are not 
energized; stay behind barrier or off of markings) 
 

d) Up-to-date contact information (e.g., monitored phone number or email address connected to someone with 
authority and capability to provide prompt response). 
 

e) Any sign attached directly to an antenna must include the separation distance at a font size commensurate 
with the safe separation distance. 
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Additional Requirements 

▪ Signage should conform to IEEE C95.2-2018 and the ANSI/NEMA Z535 series of standards.   

▪ RF alerting signs must be legible from a distance of 5 feet from the boundary of the area where the FCC 

General Population limits are exceeded in accordance with OSHA rules (29 CFR § 1910.145(f)(4)(ii))).   

 

▪ INFORMATION signs displaying contact information AND GUIDELINES 

signs are considered optional and may be utilized at antenna installations 

where the FCC limits may not be exceeded. 

 

 

▪ Positive access control is required to restrict access to areas where the FCC General Population limits 

may be exceeded.  Controls such as physical barriers to entry imposed by locked doors, hatches and ladders 

or other access control mechanisms may be supplemented by alarms that alert the individual and notify site 

management of a breach in access control.  
 

▪ Appropriate RF Safety & Awareness Training is required for any person that may encounter controlled 

areas in order to understand the meaning of RF alerting signage, as well as the behaviors necessary 

to ensure safety.  In order to perform work within restricted area where the General Population limits may be 

exceeded, workers should be trained in RF safety and equipped with personal protective equipment (e.g. RF 

personal monitor).  Lockout/tagout or scheduled outages may be employed to maintain a safe work 

environment within these areas.  Further, untrained workers should not have access to controlled locations 

without supervision by trained occupational personnel. 
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Standard Minimum Font Sizes & Safe Viewing Distances 
 

(Source: ANSI Z535.2-2001 (Table B1)) 
 

Minimum Safe Viewing 
Distance 

Minimum Letter Height 
 for FAVORABLE Reading Conditions 

Minimum 
Recommended Sign 

Size * 

(ft) (m) (point size) (in) (cm) (in) 

≤4 ≤1.2 16 0.16 .4 5 x 7 

6 1.8 24 0.24 0.6 7 x 10 

8 2.4 32 0.32 0.8 8 x 12 

10 3.0 40 0.40 1.0 11 x 18 

15 4.6 60 0.60 1.5 15 x 24 

20 6.1 80 0.80 2.0 19 x 30 

30 9.1 120 1.20 3.0 TBD** 

40 12.2 160 1.60 4.1 TBD** 

60 18.3 240 2.40 6.1 TBD** 

80 24.4 320 3.20 8.1 TBD** 

100 30.5 400 4.00 10.2 TBD** 

125 38.1 500 5.00 12.7 TBD** 

150 45.7 600 6.00 15.2 TBD** 

* Sign sizes reflect the minimum size(s) needed to meet FCC/OSHA requirements based on (i) the sign content and artwork 

shown in this section, and (ii) the minimum safe viewing distance, as specified by ANSI and calculated by our RoofMaster™ 

software.   

All minimum safe viewing distances are depicted in the RF modeling diagrams provided in this report.   

** Minimum recommended sign sizes are provided herein only for signs that require a minimum safe viewing distance of 0 – 

20 feet.  Signs requiring a minimum safe viewing distance >20 feet shall be graphically calculated and confirmed by 

Waterford on a case-by-case basis. 
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6 Appendix A: Technical Framework 
 

The FCC requires licensees to ensure that new and existing wireless operations do not expose people to 
hazardous levels of RF electromagnetic energy.  Service providers consider compliance with these rules when 
designing new sites or modifying existing operations that could change the RF environment.  The FCC exposure 
rules have been codified in response to the National Environmental Policy Act of 1969 which requires government 
agencies to evaluate the impact of their actions on the "quality of the human environment.”  Documentation of 
adherence to these rules is typically included in the environmental compliance applications submitted to local 
authorities responsible for reviewing and approving new or modified telecommunications installations and is 
maintained by the FCC licensee. 
   
The FCC rules are based on exposure limits established by scientific and engineering organizations that review 
human health research in this field.  At RF frequencies, the electromagnetic waves utilized by cellular sites 
represent non-ionizing radiation which can be absorbed by the human body.  The FCC limits include a 50-fold 
safety factor above exposure levels where adverse thermal effects may result.  By contrast, the energy available 
in ionizing radiation (e.g. X-rays) is higher and has the ability to permanently damage tissue cells at the molecular 
level.  Unlike ionizing radiation, exposure to non-ionizing radiation does not have cumulative effects and the FCC 
limits are based on the body’s thermoregulation capabilities. 
 
The FCC requires licensees to ensure that persons are not exposed to radiofrequency electromagnetic energy 
power densities in excess of the Maximum Permissible Exposure (“MPE”) limits as set forth in 47 C.F.R. §§ 
1.1307(b) and 1.1310.  The limits are derived from maximum Specific Absorption Rate (SAR) values of the human 
body for two tiers of permissible exposure differentiated by the situation in which the exposure takes place and/or 
the status of the individuals who are subject to exposure. 
 

General Population / uncontrolled exposure limits apply to those situations in which persons may 
not be aware of the presence of electromagnetic energy, where exposure is not employment-related, 
or where persons cannot exercise control over their exposure.   
 
Occupational / controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment, have been made fully aware of the potential for exposure, and can 
exercise control over their exposure. 

 
Based on these criteria, the FCC limits for the General Population are associated with continuous exposure 
conditions and exposure levels below these limits are not hazardous.  The FCC General Population limit is 5 times 
more restrictive than the Occupational limits. 
 
As a practical method of evaluating compliance in deployment scenarios, the FCC has set forth MPE limits shown 
in Table 1 below which are derived from the whole-body SAR limits.  Specified in terms of electric field strength, 
magnetic field strength and equivalent plane-wave power density, compliance may be evaluated through 
computational or measurement methods provided in the FCC Office of Engineering & Technology Bulletin 65, 
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields” 
(OET-65).  Factors that determine exposure conditions include frequency, operating power, distance, and 
directivity of the antenna.   
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Table 1: FCC Exposure Limits (47 C.F.R. § 1.1310) 

 

Frequency 
(MHz) 

Limits for General Population/  
Uncontrolled Exposure 

Limits for Occupational/  
Controlled Exposure 

Power Density 
(mW/cm2) 

Averaging Time 
(minutes) 

Power Density 
(mW/cm2) 

Averaging Time 
(minutes) 

30-300 0.2 30 1 6 

300-1500 f/1500 30 f/300 6 

1500-100,000 1.0 30 5.0 6 

f=Frequency (MHz) 

 

 
From OET-65 

 
Compliance assessment involves consideration of the cumulative contributions of all wireless operations.  The 
power density resulting from an RF source may be expressed as a percentage of the frequency-specific limits.  In 
scenarios involving multiple RF emitters, the percentage of the FCC limits from each source are summed to 
determine if 100% of the exposure limit has been exceeded at a given location.  At these areas of concern, access 
controls with appropriate RF alerting signage must be established and maintained to restrict access to authorized 
personnel.   
 
An evaluation of existing environmental conditions may be performed through predictive modeling as set forth in 
OET-65 or collecting power density measurements.  The impact of new or modified wireless operations must be 
assessed in this cumulative scenario and any area of concern that is accessible to members of the General 
Population must be mitigated.  In situations where the predicted MPE exceeds the General Population threshold 
in an accessible area as a result of emissions from multiple transmitters, FCC licensees that contribute greater 
than 5% of the aggregate MPE share responsibility for mitigation.   
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Based on the computational guidelines set forth in FCC OET Bulletin 65, Waterford Consultants, LLC has 
developed software to predict the overall Maximum Permissible Exposure possible at any location given the spatial 
orientation and operating parameters of multiple RF sources.  The power density in the far-field of an RF source 
is specified by OET-65 Equation 5 as follows: 
 

𝑆 =  
𝐸𝐼𝑅𝑃

4⋅𝜋⋅𝑅2
 (mW/cm2)  

 

where EIRP is the Effective Radiated Power relative to an isotropic antenna and R is the distance between the 
antenna and point of study.  Additionally, consideration is given to the manufacturers’ horizontal and vertical 
antenna patterns as well as radiation reflection.  At any location, the predicted power density in the far-field is the 
spatial average of points within a 0 to 6-foot vertical profile that a person would occupy.  Near-field power density 
is based on OET-65 Equation 20 stated as 
 

𝑆 = (
180

𝜃𝐵𝑊
) ⋅

100 ⋅ 𝑃𝑖𝑛

𝜋 ⋅ 𝑅 ⋅ ℎ
 (mW/cm2) 

 

where Pin is the power input to the antenna, BW is the horizontal pattern beamwidth and h is the aperture length.   
 
Exposure conditions in the near-field of a microwave dish antenna may vary but the maximum power density is 
provided by OET-65 Equation 13 as follows: 
 

𝑆𝑛𝑓 =  
16  𝜂 𝑃

𝜋 𝐷2
 (mW/cm2) 

 
where η is aperture efficiency (0.75) and D is the antenna diameter. 
 
Some antennas employ beamforming technology where RF energy allocated to each customer device is 
dynamically directed toward their location.  In this analysis, predicted exposure levels are based on all beams at 
full utilization (i.e. full power) simultaneously focused in any direction.  As this condition is unlikely to occur, the 
actual power density levels at ground and at adjacent structures are expected to be less that the levels reported.  
These theoretical results represent worst-case predictions as all RF emitters are assumed to be operating at 100% 
duty cycle. 
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7 Appendix B: Qualifications of Waterford Consultants, LLC 

 
With more than 100 team-years of experience, Waterford Consultants, LLC [Waterford] provides technical 
consulting services to clients in the Radio Communications and antenna locating industry.  Waterford retains 
professional engineers who are placed in responsible charge of the processes for analysis. 

 
Waterford is familiar with 47 C.F.R. § § 1.1307(b)(3) and 1.1310 along with the general Rules, Regulations, and 
policies of the FCC.  Waterford work processes incorporate all specifications of FCC Office of Engineering and 
Technology, Bulletin 65 (“OET65”), from the website: www.fcc.gov/oet/rfsafety and follow criteria detailed in 47 
CFR § 1.1310 “Radiofrequency radiation exposure Limits”. 

 
Within the technical and regulatory framework detailed above, Waterford developed tools according to recognized 
and generally accepted good engineering practices.  Permissible exposure limits are band specific, and the 
Waterford computerized modeling tools correctly calculate permissible exposure based on the band(s) specified 
in the input data. Only clients and client representatives are authorized to provide input data through the Waterford 
web portal.  In securing that authorization, clients and client representatives attest to the accuracy of all input data. 

 
Waterford Consultants, LLC attests to the accuracy of the engineering calculations computed by those modeling 
tools.  Furthermore, Waterford attests that the results of those engineering calculations are correctly summarized 
in this report. 

 
 
 
To download an electronic copy of our Summary of Capabilities brochure, please clicking the image below …. 
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8 Appendix C: RoofMaster 

 
RoofMaster™ is the software package that Waterford Consultants, LLC created to model RF environments 
associated with multiple emitters where the potential exists for human exposure.  Based on the computational 
guidelines set forth in OET Bulletin 65 from the Federal Communications Commission (FCC), RoofMaster™ 
considers the operating parameters of specified RF sources to predict the overall Maximum Permissible Exposure 
possible at a given location.  These theoretical results represent worst-case predictions as emitters are assumed 
to be operating at 100% duty cycle. 

 
From the FCC document: 
 

 “The revised OET Bulletin 65 has been prepared to provide assistance in determining whether 
proposed or existing transmitting facilities, operations or devices comply with limits for human 
exposure to radiofrequency (RF) fields adopted by the Federal Communications Commission (FCC). 
The bulletin offers guidelines and suggestions for evaluating compliance.” 

 
http://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet65/oet65.pdf 
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9 Appendix D: Statement of Limiting Conditions 
 

Waterford Consultants, LLC field personnel have visited the site and collected data with regard to the MPE 
environment.  Waterford Consultants will not be responsible for matters of a legal nature that affect the site or 
property.  The property has been analyzed under the premise that it is under responsible ownership and 
management and our client has the legal right to conduct business at this facility. 
 
Due to the complexity of some wireless sites, Waterford Consultants has created this report utilizing best industry 
practices and due diligence.  Waterford Consultants cannot be held accountable or responsible for anomalies or 
discrepancies due to actual site conditions (i.e., mislabeling of antennas or equipment, inaccessible cable runs, 
inaccessible antennas or equipment, etc.) or information or data supplied by Wireless Carrier, the site manager, 
or their affiliates, subcontractors or assigns. 
 
Waterford Consultants has provided the results of a computer-generated model in this MPE Site Compliance 
Report to show approximate dimensions of the site, and the model results is included to assist the reader of the 
compliance report to visualize the site area, and to provide supporting documentation for Waterford Consultants’ 
recommendations. 
 
Waterford Consultants will not be responsible for any existing conditions or for any engineering or testing that 
might be required to discover whether adverse safety conditions exist.  Because Waterford Consultants is not 
expert in the field of mechanical engineering or building maintenance, this MPE Site Compliance Report must not 
be considered a structural or physical engineering report. 
 
Waterford Consultants obtained information used in this MPE Site Compliance Report from sources that 
Waterford Consultants considers reliable and believes them to be true and correct.  Waterford Consultants 
does not assume any responsibility for the accuracy of such items that were furnished by other parties. 
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10 Appendix E: Glossary of Terms 
 
Definitions of the following technical words, terms, and/or phrases reflected in the report provided by 
Waterford are included as follows: 
 

Compliance assessment Sometimes referred to as a GAP assessment, it is intended to 
identify gaps between an existing control environment and 
what is required for compliance with Federal (FCC) 
regulations 

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. 

Cumulative exposure Cumulative exposure is the total dose resulting from repeated 
exposures of radiation to an occupationally exposed worker to 
the same portion of the body, or to the whole body, over a 
period of time. 

Effective Radiated Power (EIRP or ERP) An IEEE standardized definition of directional radio 
frequency (RF) power, such as that emitted by a radio 
transmitter. .......... It is equal to the input power to the 
antenna multiplied by the gain of the antenna. 

Electromagnetic emissions (EME) Aka electromagnetic radiation, EME is energy that is 
propagated through free space or through a material medium 
in the form of electromagnetic waves, such as radio waves, 
visible light, and gamma rays. 

Far field The far field is the region in which the field acts as "normal" 

electromagnetic radiation. In this region, it is dominated by 

electric or magnetic fields with electric dipole characteristics. 

FCC Federal Communications Commission; an independent 
agency of the United States government that regulates 
communications by radio, television, wire, satellite, and cable 
across the United States. The FCC maintains jurisdiction over 
the areas of broadband access, fair competition, radio 
frequency use, media responsibility, public safety, and 
homeland security 

General Population limit Applicable 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 
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IEEE Institute of Electrical and Electronics Engineers; a 
professional association for electronic engineering and 
electrical engineering (and associated disciplines). It was 
formed in 1963 from the amalgamation of the American 
Institute of Electrical Engineers and the Institute of Radio 
Engineers 

Ionizing radiation A type of energy released by atoms that travels in the form of 
electromagnetic waves (gamma or X-rays) or particles 
(neutrons, beta or alpha); can penetrate the human body and 
the radiation energy can be absorbed in tissue. This has the 
potential to cause harmful effects to people, especially at high 
levels of exposure 

Maximum permissible exposure (MPE) The FCC’s regulations have specific MPE requirements for 

radiated electric fields, magnetic fields. and power density. 

MPEs are derived from the Specific Absorption Rate (SAR) at 

which tissue absorbs RF energy, usually expressed in watts 

per kilogram (W/kg). 

Mitigation for compliance Actions or activities required for compliance with FCC/OSHA 
regulations and to ensure a safe working environment.  A 
harmonized and integrated compliance program – one that 
includes appropriate risk-management activities and controls 
– will eliminate redundant efforts, enable execution, ensure 
safety, and facilitate adherence to compliance requirements 
by the business and governing federal agencies. 

Narda/Wave Control Leading international suppliers of measuring equipment in 
the EMF / EME Safety, RF Test & Measurement and EMC 
sectors 

Near field A part of the radiated field that is below distances shorter than 
the Fraunhofer distance, which is given from the source of the 
diffracting edge or antenna of longitude or diameter; near 
field, as the name suggests, is very close to the antenna while 
far field is further away.  

Non-ionizing radiation Non-ionizing radiation includes the spectrum of ultraviolet 
(UV), visible light, infrared (IR), microwave (MW), radio 
frequency (RF), and extremely low frequency (ELF); does not 
penetrate deep into the tissues but increases the risk of 
damage to the skin and eyes. Dependent on the energy and 
exposure time, non-ionizing radiation can cause localized 
heating, or photochemical reactions can occur with possible 
permanent harm. Exposure should therefore be minimized. 
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Occupational limit Apply to situations in which persons are exposed as a 
consequence of their employment, have been made fully aware 
of the potential for exposure, and can exercise control over their 
exposure. 

OET-65 Bulletin published by the FCC’s Office of Engineering & 
Technology in 1997; establishes guidelines for human 
exposure to radiofrequency electromagnetic field and 
achieving FCC compliance  

Personal RF monitor Part of the personal protective equipment (PPE) worn by a 
person working in areas exposed to radio frequency radiation. 
A personal RF safety monitor is typically worn either on the 
torso region of the body or handheld and is required by the 
occupational safety and health acts of many 
telecommunication companies 

Positive access control Refers to the practice of restricting entrance to a property, a 
building, or a room to authorized persons; can be achieved 
by a human (a guard, bouncer, or receptionist), through 
mechanical means such as locks and keys, or through 
technological means such as access control systems 

Power density The amount of power (time rate of energy transfer) per unit 
volume; power density may also refer to a volume. It is then 
also called volume power density, which is expressed as 
W/m3 

Radio frequency (RF) The oscillation rate of an alternating electric current or voltage 
or of a magnetic, electric, or electromagnetic field or mechanical 
system in the frequency range from around 20 kHz to around 
300 GHz 

Specific Absorption Rate (SAR) A measure of the rate at which energy is absorbed per unit mass 
by a human body when exposed to a radio frequency (RF) 
electromagnetic field. ... It is defined as the power absorbed per 
mass of tissue and has units of watts per kilogram (W/kg) 

Spatial average The average power density observed when the Narda meter 
and probe is swept over an entire person (0 – 6 feet) for 
purposes of comparing with FCC exposure limits 

Spatial peak The maximum power density observed when the Narda meter 
and probe are swept over an entire person (0 – 6 feet) for 
purposes of comparing with FCC exposure limits; considered 
“worst case” – the average will not exceed this value 

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 
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