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GROUNDING NOTES
GENERAL NOTES
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EXISTING ANTENNA LAYOUT
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ELEVATION
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FINAL ANTENNA CONFIGURATION

NOTE:

PROPOSED RRUS DETAIL

PROPOSED ANTENNA IN ALPHA & BETA @ POS. 2 PROPOSED ANTENNA IN ALPHA & BETA @ POS. 4PROPOSED ANTENNA IN ALPHA & BETA @ POS. 3
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PROPOSED ANTENNA IN GAMMA @ POS. 2 PROPOSED ANTENNA IN GAMMA @ POS. 3 PROPOSED ANTENNA IN GAMMA @ POS. 4

PROPOSED RRUS MOUNTING DETAIL
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GROUND WIRE TO GROUND BAR CONNECTION DETAIL
TYPICAL GROUND BAR CONNECTION DETAIL

GROUNDING RISER DIAGRAM

GROUND BAR - DETAIL (AS REQUIRED)
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RF PLUMBING DIAGRAM

NOTE:
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Proposed 5G C-Band Coverage – MAMN002884
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Radio Frequency Safety Survey Report Predictive (RFSSRP) Prepared For AT&T  

 

 

Site Name: CAMBRIDGE CANAL PARK 

FA# 

USID: 

Site ID: 

10546805 
136227 
MAL02884 

Address: 10 CANAL PARK CAMBRIDGE, MA 
02141 

County: MIDDLESEX 

Latitude: 42.3685220 

Longitude: -71.0753610 

Structure Type:  ROOFTOP 

Property Owner: NA 

Pace Job:  MRCTB057727 

RFDS Technology: 5G NR 1SR CBAND 

  

  

  

 

 

Report Information  
 

Report Writer:  Sunita Sati Report Generated Date:  03-10-2023(v2) 

 

 

Compliance Statement  
 

AT&T Mobility Compliance Statement: Based on the information collected, AT&T Mobility will be Compliant when the remediation 

recommended in section 5 or appropriate remediation determined by AT&T is implemented   
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1. Executive Summary 

1.1  Site Summary   

Max Predictive Spatial Average MPE% & Location on Site 

(General Public) 

154852.00% on Antennas Centerline & at AT&T Sec-A antenna no. #A3-2 

Max Predictive Spatial Average MPE% at Ground Level 

(General Public) 

4.00% 

AT&T Mobility Site Compliance  AT&T Mobility will be Compliant by implementing remediation recommended as per section 5 in this 

report. 

TABLE 1: Site Summary  

 

1.2  Signage Summary (Proposed) 

AT&T 
Signage 

Locations 

Sign Type 

Safety 
Instructions 

Caution 
Sign 2 

Caution 
Sign 2A 

Caution  
Sign 2B 

Caution  
Sign 2C 

Caution 
7"x7" 

Warning  
Sign 1B 

RF Exposure 
Map 

Lock Barriers 

Access 

Point(s) 
             

Alpha    16 4       X 

Beta  23 3       X 

Gamma  4         

TABLE 2: Signage Summary (Proposed) 

 

1.3  List of Documents used to prepare this Report 

➢ 10546805_PM201_220209_MAL02884_CBAND 

➢ 10546805_AE201_220413_MAL02884_Rev2_5G NR SOFTWARE RADIO_5G NR 1SR CBAND_BBU RECONFIG._4TXRX_RF MODS_5G NR 1SR 

CBAND 
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2. Site Scale Map 

AT&T 

Sector C

215° 

AT&T 

Sector B

125° 

AT&T 

Sector A

305° 

Main Roof=72'

Lower 

Roof2=63'

Lower 

Roof4=63'

PH1=86'

HVAC

HVAC

Cable Tray

Door Stairs-1

HVAC

Sky-Light

Stairs-2

Access

A3-1,A3-2

B3-1,B3-2

C3-1,C3-2

100'

Lower 

Roof3=63'

Adjacent 

Building1=59'

Lower 

Roof5=37'

Adjacent 

Building2=91'

Door

Barrier2

Beam

Parapet=60"

8'

8'
8'

8'

AT&T

Equipment

(Shelter=86'

Light 

Pole=61'

Light 

Pole=20'

7'
7'6'

6'

5'
6'

8'

8'

5'

5'

6'
6'5' 6'

Barrier2

Barrier2

Barrier2

70'

6'

8'

8'

8'

8'

8'

6'

8'

8'
8'

6'
5'

6'

6'

5'
6'

Barrier1

Barrier1

Lower 

Roof1=63'

 

Proposed 

Barrier

Posts

Notice 2 Caution 2 Caution 2B Caution 2C

Proposed Signage
LockSafety Instructions Caution 7"x7" Warning 1B RF Exposure Map

Panel

OMNI

AT&T Antenna

Map Scale = 10 ft
Caution 2A
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3. Antenna Inventory 

 
 

Table 3.1: Antenna Inventory Table 
 

Note: ^ Mechanical Tilt value of “0°” MUST be retained for C-BAND and/or DoD AAS antenna(s) at all times to ensure that “EME (Predictive) Study” shall remain valid. 

Any change in EDT value beyond “EDT Range for Analysis (0)” as mentioned in the table above will require a new EME (Predictive) study. 
* 75% TDD duty Cycle, 1.5dB Power Tolerance & 0.32 Power Reduction factor1 are used to calculate Transmitter Power & ERP/EiRP 

Ant ID Operator
Antenna 

Mfg
Antenna Model

Antenna 

Type

FREQ.

(MHz)
TECH.

Az

(°)

E

D

T

(°)

EDT 

Range for 

analysis

(°)

M

D

T

(°)

H

B

W

(°)

Antenna 

Gain (dBd)

Antenna 

Aperture (ft)

Transmitter 

Power (Watts)

Total Loss 

(dB)

Total ERP 

(Watts)

Total EIRP 

(Watts)

A2 AT&T Quintel QD8616-7 Panel 700 LTE(B29) 305 2 2-3 0 72 12.75 8 60.00 0.5 1007.28 1652.54

A2 AT&T Quintel QD8616-7 Panel 700 LTE(FN) 305 10 9-11 0 72 12.75 8 120.00 0.5 2014.56 3305.07

A2 AT&T Quintel QD8616-7 Panel 1900 LTE/5G 305 2 1-3 0 62 15.05 8 120.00 0.5 3421.22 5612.82

A2 AT&T Quintel QD8616-7 Panel 2100 LTE/5G 305 3 2-4 0 62 15.35 8 120.00 0.5 3665.91 6014.25

A3-1 AT&T Ericsson AIR 6419 B77G^ Panel 3450 5G 305 6 6 0 11 23.5 2.55 54.22* 0 12138.53* 19914.34*

A3-2 AT&T Ericsson AIR 6449 B77D^ Panel 3840 5G 305 6 6 0 11 23.5 2.55 86.75* 0 19421.64* 31862.94*

A4 AT&T CCI DMP65R-BU8D Panel 700 LTE(B12) 305 3 2-4 0 75 12.95 8 120.00 0.5 2109.51 3460.84

A4 AT&T CCI DMP65R-BU8D Panel 850 5G 305 3 2-4 0 64 13.85 8 120.00 0.5 2595.26 4257.76

A4 AT&T CCI DMP65R-BU8D Panel 2300 LTE 305 2 1-3 0 64 15.95 8 75.00 0.5 2630.64 4315.80

B2 AT&T Quintel QD8616-7 Panel 700 LTE(B29) 125 2 2-3 0 72 12.75 8 60.00 0.5 1007.28 1652.54

B2 AT&T Quintel QD8616-7 Panel 700 LTE(FN) 125 3 2-4 0 72 12.75 8 120.00 0.5 2014.56 3305.07

B2 AT&T Quintel QD8616-7 Panel 1900 LTE/5G 125 2 1-3 0 62 15.05 8 120.00 0.5 3421.22 5612.82

B2 AT&T Quintel QD8616-7 Panel 2100 LTE/5G 125 3 2-4 0 62 15.35 8 120.00 0.5 3665.91 6014.25

B3-1 AT&T Ericsson AIR 6419 B77G^ Panel 3450 5G 125 6 6 0 11 23.5 2.55 54.22* 0 12138.53* 19914.34*

B3-2 AT&T Ericsson AIR 6449 B77D^ Panel 3840 5G 125 6 6 0 11 23.5 2.55 86.75* 0 19421.64* 31862.94*

B4 AT&T CCI DMP65R-BU8D Panel 700 LTE(B12) 125 3 2-4 0 75 12.95 8 120.00 0.5 2109.51 3460.84

B4 AT&T CCI DMP65R-BU8D Panel 850 5G 125 3 2-4 0 64 13.85 8 120.00 0.5 2595.26 4257.76

B4 AT&T CCI DMP65R-BU8D Panel 2300 LTE 125 2 1-3 0 64 15.95 8 75.00 0.5 2630.64 4315.80

C2 AT&T Quintel QD8616-7 Panel 700 LTE(B29) 215 2 2-3 0 72 12.75 8 60.00 0.5 1007.28 1652.54

C2 AT&T Quintel QD8616-7 Panel 700 LTE(FN) 215 3 2-4 0 72 12.75 8 120.00 0.5 2014.56 3305.07

C2 AT&T Quintel QD8616-7 Panel 1900 LTE/5G 215 2 1-3 0 62 15.05 8 120.00 0.5 3421.22 5612.82

C2 AT&T Quintel QD8616-7 Panel 2100 LTE/5G 215 3 2-4 0 62 15.35 8 120.00 0.5 3665.91 6014.25

C3-1 AT&T Ericsson AIR 6419 B77G^ Panel 3450 5G 215 6 6 0 11 23.5 2.55 54.22* 0 12138.53* 19914.34*

C3-2 AT&T Ericsson AIR 6449 B77D^ Panel 3840 5G 215 6 6 0 11 23.5 2.55 86.75* 0 19421.64* 31862.94*

C4 AT&T CCI DMP65R-BU8D Panel 700 LTE(B12) 215 3 2-4 0 75 12.95 8 120.00 0.5 2109.51 3460.84

C4 AT&T CCI DMP65R-BU8D Panel 850 5G 215 2 1-3 0 64 13.85 8 120.00 0.5 2595.26 4257.76

C4 AT&T CCI DMP65R-BU8D Panel 2300 LTE 215 2 1-3 0 64 15.95 8 75.00 0.5 2630.64 4315.80
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Antenna Heights (Z) 

 
 

Table 3.3: Antenna Height(s) Summary Table 
 

 

 

 

 

 

 

 

 

 

Ant ID Operator

Antenna 

Radiation 

Centerline

Z-Height 

from Adj. 

Bldg. 2

Z-Height 

from 

PH

Z-Height 

from Main 

Roof

Z-Height 

from Lower 

Roof1,23&4

Z-Height 

from Light 

Pole1

Z-Height 

from Adj. 

Bldg. 1

Z-Height 

from Lower 

Roof5

Z-Height 

from Light 

Pole2

Z-Height 

from 

Ground

A2 AT&T 81.00 -14.00 -9.00 5.00 14.00 16.00 18.00 40.00 57.00 77.00

A3-1 AT&T 82.78 -9.50 -4.50 9.50 18.50 20.50 22.50 44.50 61.50 81.50

A3-2 AT&T 79.23 -13.05 -8.05 5.95 14.95 16.95 18.95 40.95 57.95 77.95

A4 AT&T 81.00 -14.00 -9.00 5.00 14.00 16.00 18.00 40.00 57.00 77.00

B2 AT&T 81.00 -14.00 -9.00 5.00 14.00 16.00 18.00 40.00 57.00 77.00

B3-1 AT&T 82.78 -9.50 -4.50 9.50 18.50 20.50 22.50 44.50 61.50 81.50

B3-2 AT&T 79.23 -13.05 -8.05 5.95 14.95 16.95 18.95 40.95 57.95 77.95

B4 AT&T 81.00 -14.00 -9.00 5.00 14.00 16.00 18.00 40.00 57.00 77.00

C2 AT&T 81.00 -14.00 -9.00 5.00 14.00 16.00 18.00 40.00 57.00 77.00

C3-1 AT&T 82.78 -9.50 -4.50 9.50 18.50 20.50 22.50 44.50 61.50 81.50

C3-2 AT&T 79.23 -13.05 -8.05 5.95 14.95 16.95 18.95 40.95 57.95 77.95

C4 AT&T 81.00 -14.00 -9.00 5.00 14.00 16.00 18.00 40.00 57.00 77.00
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4. Predicted Emission 

4.1 Predictive Cumulative MPE Contribution from All Sources at PH Level (86 ft.) 

 
Max. Predictive Spatial Average MPE% = 14.27% 

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 
 

% of FCC General Public Exposure Limit (Predictive Spatial Average)
100-500 500-50000-1 >5000

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 
 

Proposed Barrier

Proposed Posts
Map Scale = 10 ft1-100Non-Simulated
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4.2 Predictive Cumulative MPE Contribution from All Sources at AT&T Antennas Centerline Level (81 ft.) 

 
Max. Predictive Spatial Average MPE% = 154852.00% 

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 
 

% of FCC General Public Exposure Limit (Predictive Spatial Average)
100-500 500-50000-1 >5000

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 

 

Proposed Barrier

Proposed Posts
Map Scale = 10 ft1-100Non-Simulated
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4.3 Predictive Cumulative MPE Contribution from All Sources at Main Roof Level (72 ft.) 

Door
Stairs-1

HVAC

Door

Screen Wall

Stairs-2

Access

Barrier1

Barrier1

Barrier2

Barrier2

Beam

Sky-Light

 
Max. Predictive Spatial Average MPE% = 7468.97% 

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 
 

% of FCC General Public Exposure Limit (Predictive Spatial Average)
100-500 500-50000-1 >5000

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 

 

Proposed Barrier

Proposed Posts
Map Scale = 10 ft1-100Non-Simulated
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4.4 Predictive Cumulative MPE Contribution from All Sources at Lower Roof1,2,3&4 Level (63 ft.) 

 
Max. Predictive Spatial Average MPE% = 113.36% 

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 
 

% of FCC General Public Exposure Limit (Predictive Spatial Average)
100-500 500-50000-1 >5000

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 

 

Proposed Barrier

Proposed Posts
Map Scale = 10 ft1-100Non-Simulated

 

Lower Roof1=63’ 

Lower Roof2=63’ 
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4.5 Predictive Cumulative MPE Contribution from All Sources at Light Pole1&2 Level (61 & 20 ft.) 

 
Max. Predictive Spatial Average MPE% = 9.21% 

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 
 

% of FCC General Public Exposure Limit (Predictive Spatial Average)
100-500 500-50000-1 >5000

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 

 

Proposed Barrier

Proposed Posts
Map Scale = 10 ft1-100Non-Simulated
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4.6 Predictive Cumulative MPE Contribution from All Sources at Adjacent Building1&2 Level (91 & 59 ft.) 

 
Max. Predictive Spatial Average MPE% = 71.51% 

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 
 

% of FCC General Public Exposure Limit (Predictive Spatial Average)
100-500 500-50000-1 >5000

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 

 

Proposed Barrier

Proposed Posts
Map Scale = 10 ft1-100Non-Simulated

 

91 
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4.7 Predictive Cumulative MPE Contribution from All Sources at Lower Roof5 Level (37 ft.) 

 
Max. Predictive Spatial Average MPE% = 9.21% 

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 
 

% of FCC General Public Exposure Limit (Predictive Spatial Average)
100-500 500-50000-1 >5000

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 

 

Proposed Barrier

Proposed Posts
Map Scale = 10 ft1-100Non-Simulated
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4.8 Predictive Cumulative MPE Contribution from All Sources at Ground Level (0 ft.) 

 
Max. Predictive Spatial Average MPE% = 4.00% 

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 
 

% of FCC General Public Exposure Limit (Predictive Spatial Average)
100-500 500-50000-1 >5000

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 

 

Proposed Barrier

Proposed Posts
Map Scale = 10 ft1-100Non-Simulated
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5. Statement of Compliance 

5.1  Statement of AT&T Mobility Compliance 

 At the time of our Analysis, AT&T Mobility is required to take action to fulfill their Obligations to comply with the FCC’s mandate as defined in OET-65 

Recommendations 

Disclaimer: 

Initial recommended power reduction values are for reference only and should not be implemented without ATT RF Design & Optimization team’s approval to 

determine what technology(s)/spectrum(s) power reduction levels should be allowed to ensure RF Safety Compliance. 

IF RF Design/Optimization teams do not approve the initial reference values recommended then they will need to provide power reduction range(s) or other RF 
design change(s) per sector/band to be incorporated into new MPE analysis. 
 

AT&T Alpha Sector: 

• One each of Caution 2 Sign to be posted 2 feet below the antenna bottom tip (Ant. #A2 & Ant. #A4) facing outwards so approaching people can see as shown 
in “Recommendations Map – Detailed View” on page 17. (2 Total Signs) 
 

• To mitigate Excess MPE on Main Roof, choose any of the option(s) listed below: 
 

➢ Option1: Barrier2 19ft “5ft x 6ft x 8ft” & 22ft “8ft x 7ft x 7ft” required with Eight Posts with Caution-2 Sign posted on the top of each Post facing outwards 

so approaching people can see. This barrier is not connected towards the parapet because existing parapet is less than 39” and as per “AT&T’s Unprotected 

Roof Edge Policy”, Standard barriers must stop 6’ away from unprotected roof edge, hence a Custom Barrier Solution 6ft & 6ft (i.e., Paint Stripe, 3M 

Caution Tape etc.) Must be deployed to connect the standard barrier cone to the edge of the parapet using appropriate Caution 2A Sign(s) as shown in 

"Recommendations Map - Detailed View" on page 17. (10 Total Signs) 

 

➢ Option-2: follow below listed action(s):  

 

o Barrier1 11ft “5ft x 6ft” & 11ft “6ft x 5ft” required with Six Posts with Caution-2 Sign posted on the top of each Post facing outwards so approaching 

people can see. This barrier is not connected towards the parapet because existing parapet is less than 39” and as per “AT&T’s Unprotected Roof 

Edge Policy”, Standard barriers must stop 6’ away from unprotected roof edge, hence a Custom Barrier Solution 6ft & 6ft (i.e., Paint Stripe, 3M 

Caution Tape etc.) Must be deployed to connect the standard barrier cone to the edge of the parapet using appropriate Caution 2A Sign(s) as 

shown in "Recommendations Map - Detailed View" on page 17. (8 Total Signs) 

o DoD (3450MHz) – “13dB” attenuation is required. 
o C-Band (3840MHz) – “15dB” attenuation is required. 
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AT&T Beta Sector: 

• One each of Caution 2 Sign to be posted 2 feet below the antenna bottom tip (Ant. #B2 & Ant. #B4) facing outwards so approaching people can see as shown 

in “Recommendations Map – Detailed View” on page 17. (2 Total Signs) 

 

• To mitigate Excess MPE on Main Roof, choose any of the option(s) listed below: 

 

➢ Option1: Barrier2 25ft “5ft x 6ft x 6ft x 8ft” & 34ft “8ft x 8ft x 8ft x 5ft x 5ft” required with Eleven Posts with Caution-2 Sign posted on the top of each Post 

facing outwards so approaching people can see. This barrier is not connected towards the parapet because existing parapet is less than 39” and as per 

“AT&T’s Unprotected Roof Edge Policy”, Standard barriers must stop 6’ away from unprotected roof edge, hence a Custom Barrier Solution 6ft (i.e., Paint 

Stripe, 3M Caution Tape etc.) Must be deployed to connect the standard barrier cone to the edge of the parapet using appropriate Caution 2A Sign(s) as 

shown in "Recommendations Map - Detailed View" on page 17. (12 Total Signs) 

 

➢ Option-2: follow below listed action(s):  

 

o Barrier1 32ft “8ft x 8ft x 8ft x 8ft” & 32ft “8ft x 8ft x 8ft x 8ft” required with Ten Posts with Caution-2 Sign posted on the top of each Post facing 

outwards so approaching people can see. This barrier is not connected towards the parapet because existing parapet is less than 39” and as per 

“AT&T’s Unprotected Roof Edge Policy”, Standard barriers must stop 6’ away from unprotected roof edge, hence a Custom Barrier Solution 6ft & 

6ft (i.e., Paint Stripe, 3M Caution Tape etc.) Must be deployed to connect the standard barrier cone to the edge of the parapet using appropriate 

Caution 2A Sign(s) as shown in "Recommendations Map - Detailed View" on page 17. (12 Total Signs) 

o DoD (3450MHz) – “13dB” attenuation is required. 
o C-Band (3840MHz) – “15dB” attenuation is required. 

AT&T Gamma Sector: 

• One each of Caution 2 Sign to be posted side-by-side of the antennas (Ant. #C2 & Ant. #C4) facing outwards so approaching people can see as shown in 
“Recommendations Map – Detailed View” on page 17. (2 Total Signs) 

 

• One Caution 2 Sign to be posted on the Beam, facing outwards so approaching people can see as shown in “Recommendations Map – Detailed View” on page 
17. (2 Total Signs) 
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Recommendations Map – Detailed View 

 

AT&T Alpha, Beta & Gamma Sectors 
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Appendix A – Statement of Limiting Conditions 

General Model Assumptions 

In this site compliance report, it is assumed that all antennas are operating at full power at all times. AT&T has further recommended to assume a 75% duty cycle of 
maximum radiated power for all LTE & 5G carriers (& consider 100% duty cycle for all UMTS carriers). 

In this site compliance report, it is assumed that Mechanical Tilt value of “0°” MUST be retained for C-BAND and/or DoD AAS^ antenna(s) at all times to ensure that 
“EME (Predictive) Study” shall remain valid. 

AT&T recommended to consider - For C-BAND and/or DoD AAS^ antenna(s) 75% TDD duty Cycle, 1.5dB Power Tolerance & 0.32 Power Reduction factor1 are used 
to calculate Transmitter Power & ERP/EiRP.  

AT&T recommended to use worst-case tilts (Small E-tilt Range) for the simulations. 

1 Power Reduction Factor: IEC Standard 62232: 2017 allows for a statistically conservative power density model to more realistically define the RF exposure area. 
AT&T recommends a “0.32” factor to calculate the “Actual Maximum” (time averaged) power value, which accounts for “Beam Scanning,” “Scheduling,” and “RBS 
Utilization” This recommended value is a conservative figure modelled and supported by other vendors and through measurements published in scientific articles and 
white papers by IEEE and others. Those publication are listed below: 

1. IEEE Access, Time-Averaged Realistic Maximum Power Levels for the Assessment of RF Exposure for 5G Radio Base Stations Using Massive MIMO (Published 
Sept. 18, 2017 / BJÖRN THORS, ANDERS FURUSKÄR, DAVIDE COLOMBI, AND CHRISTER TÖRNEVIK) 
2. IEEE Explore, A Statistical Approach for RF Exposure Compliance Boundary Assessment in Massive MIMO Systems (Published Jan. 25, 2018 / Paolo Baracca, 
Andreas Weber, Thorsten Wild, Christophe Grangeat) 
3. IEEE Access, In-situ Measurement Methodology for the Assessment of 5G NR Massive MIMO Base Station Exposure at Sub-6 GHz Frequencies (Published Dec. 
20, 2019 / SAM AERTS, LEEN VERLOOCK, MATTHIAS VAN DEN BOSSCHE, DAVIDE COLOMBI, LUC MARTENS, CHRISTER TÖRNEVIK AND WOUT JOSEPH) 
4. Applied Sciences, Analysis of the Actual Power and EMF Exposure from Base Stations in a Commercial 5G Network (Published July 30, 2020 / Davide Colombi, 
Paramananda Joshi, Bo Xu, Fatemeh Ghasemifard, Vignesh Narasaraju and Christer Törnevik) 
5. Ofcom Technical Report, Electromagnetic Field (EMF) measurements near 5G mobile phone base stations (Published Feb. 21, 2020 / Davide Colombi, Paramananda 
Joshi, Bo Xu, Fatemeh Ghasemifard, Vignesh Narasaraju and Christer Törnevik) 

MobileComm believes these areas to be safe for entry by occupationally trained personnel utilizing appropriate personal protective equipment (in most cases, a personal 
monitor). Thus, at any time, if power density measurements were made, we believe the real time measurements would indicate levels below those depicted in the RF 
emission diagram(s) in this report. By modelling in this way, MobileComm has conservatively shown exclusion areas – areas that should not be entered without the 
use of a personal monitor, carriers reducing power, or performing real-time measurements to indicate real-time exposure levels. 

Use of Generic Antennas 

For the purposes of this report, the use of “Generic” as an antenna model, or “Other Carrier” for an operator means the information about a carrier, their FCC license 

and/or antenna information was not provided and could not be obtained while on site. In the event of unknown information, MobileComm will use our industry specific 

knowledge of equipment, antenna models, and transmit power to model the site. Information about similar facilities is used when the service is identified and associated 

with a particular antenna. If no information is available regarding the transmitting service associated with an unidentified antenna, using the antenna manufacturer’s 

published data regarding the antenna’s physical characteristics makes more conservative assumptions. 

Where the frequency is unknown, MobileComm uses the closest frequency in the antenna’s range that corresponds to the highest Maximum Exposure Limit (MPE), 

resulting in a conservative analysis.  
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Appendix B – FCC Guidelines and Emissions Threshold Limits 

All power density values used in this report were analyzed as a percentage of current Maximum Permissible Exposure (% MPE) as listed in the FCC OET Bulletin 65 

Edition 97-01and ANSI/IEEE Std C95.1. The FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (μW/cm2).The number of 

μW/cm2 calculated at each sample point is called the power density. The exposure limit for power density varies depending upon the frequencies being utilized. Wireless 

Carriers and Paging Services use different frequency bands each with different exposure limits, therefore it is necessary to report results and limits in terms of percent 

MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance 

with the Maximum Permissible Exposure (MPE) limits for General Population/Uncontrolled environments as defined below. 

General Population/Uncontrolled exposure limits apply to situations in which the general public may be exposed or in which persons who are exposed as a consequence 

of their employment may not be made fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore, members of the general public 

would always be considered under this category when exposure is not employment related, for example, in the case of a telecommunications tower that exposes 

persons in a nearby residential area. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square centimeter (μW/cm2). The general population exposure limit for the 

700 and 800 MHz Bands is approximately 467 μW/cm2 and 567 μW/cm2 respectively, and the general population exposure limit for the 1900 MHz PCS and 2100 MHz 

AWS bands is 1000 μW/cm2. Because each carrier will be using different frequency bands, and each frequency band has different exposure limits, it is necessary to 

report percent of MPE rather than power density. 

Occupational/Controlled exposure limits apply to situations in which persons are exposed as a consequence of their employment and in which those persons who are 

exposed have been made fully aware of the potential for exposure, have been properly trained in RF safety and can exercise control over their exposure. 

Occupational/Controlled exposure limits also apply where exposure is of a transient nature as a result of incidental passage through a location where exposure levels 

may be above general population/uncontrolled limits (see below), as long as the exposed person has been made fully aware of the potential for exposure, have been 

trained in RF safety and can exercise control over his or her exposure by leaving the area or by some other appropriate means. The Occupational/Controlled exposure 

limits all utilized frequency bands is five (5) times the FCC’s General Public / Uncontrolled exposure limit. 

Additional details can be found in FCC OET 65. 
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Appendix C – Rules & Regulations 

Explanation of Applicable Rules and Regulations 

FCC has set forth guidelines in OET Bulletin 65 for human exposure to radio frequency electromagnetic fields. Currently, there are two different levels of MPE - General 

Public MPE and Occupational MPE. An individual classified as Occupational can be defined as an individual who has received appropriate RF training and meets the 

conditions outlined below. General Public is defined as anyone who does not meet the conditions of being Occupational. FCC Rules and Regulations define compliance 

in terms of total exposure to total RF energy, regardless of location of or proximity to the sources of energy. 

It is the responsibility of all licensees to ensure these guidelines are maintained at all times. It is the ongoing responsibility of all licensees composing the site to maintain 

ongoing compliance with FCC rules and regulations. 

A building owner or site manager can use this report as part of an overall RF Health and Safety Policy. It is important for building owners/site managers to identify areas 

in excess of the General Population MPE and ensure that only persons qualified as Occupational are granted access to those areas. 

Occupational Environment Explained 

The FCC definition of Occupational exposure limits apply to persons who: 

• are exposed to RF energy as a consequence of their employment; 

• have been made aware of the possibility of exposure; and 

• can exercise control over their exposure. 

FCC guidelines go further to state that persons must complete RF Safety Awareness training and must be trained in the use of appropriate personal protective 

equipment. 

In order to consider this site an Occupational Environment, the site must be controlled to prevent access by any individuals classified as the General Public. Compliance 

is also maintained when any non-occupational individuals (the General Public) are prevented from accessing areas indicated as Red or Yellow in the attached RF 

Emissions diagram. In addition, a person must be aware of the RF environment into which they are entering. This can be accomplished by an RF Safety Awareness 

class, and by appropriate written documentation such as this Site Compliance Report.  
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Appendix D – General Safety Recommendations 

The following are general recommendations appropriate for any site with accessible areas in excess of 100% General Public MPE. These recommendations are not 

specific to this site. These are safety recommendations appropriate for typical site management, building management, and other tenant operations. 

1. All individuals needing access to the main site should be instructed to read and obey all posted placards and signs. 

2. The site should be routinely inspected and this or similar report updated with the addition of any antennas or upon any changes to the RF environment including: 

• adding new antennas that may have been located on the site 

• removing of any existing antennas 

• changes in the radiating power or number of RF emitters 

3. Post the appropriate SAFETY INSTRUCTIONS, NOTICE, CAUTION & WARNING sign at the main site access point(s) and other locations as required. Note: 

Please refer to RF Exposure Diagrams in the report section above, to inform everyone who has access to this site that beyond posted signs there may be levels in 

excess of the limits prescribed by the FCC. The signs below are examples of signs meeting FCC guidelines. 

 

4. Ensure that the site door remains locked (or appropriately controlled) to deny access to the general public if deemed as policy by the building/site owner. 

5. For a General Public environment the five color levels identified in measured RF emission diagram can be interpreted in the following manner: 

• White represents areas predicted to be greater than or equal to 0% and less than 1% of the MPE general public limits 

• Green represents areas predicted to be greater than or equal to 1% and less than 100% of the MPE general public limits 

• Blue represents areas predicted to be greater than or equal to 100% and lesser than 500% of the MPE general public limits. 

• Yellow represents areas predicted to be greater than or equal to 500% and lesser than 5000% of the MPE general public limits. 

• Red areas indicates predicted levels greater than or equal to 5000% of the MPE general public limits. 
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Appendix E – References 

1 - FCC Definition 

FCC defines an Occupational or Controlled environment as one where persons are exposed to RF fields as a consequence of their employment and where those 

persons exposed have been made fully aware of the potential for exposure and can exercise control over their exposure. Typical criteria for an Occupational or 

Controlled environment is restricted access (i.e. locked doors, gates, etc.) to areas where antennas are located coupled with proper RF warning signage. 

FCC defines a site as a General Public or Uncontrolled environment when human exposure to RF fields occurs to the general public or in which persons who are 

exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control over the exposure. Typical criteria for 

a General Public or Uncontrolled environment are unrestricted access (i.e. unlocked or no restrictions) to areas where antennas are located without proper RF 

warning signage being posted.  

2 - Physical Testing measurement procedure and Tools 

The Narda Broadband Field Meter NBM-550 can make rapid conformance measurements with evaluation in the time domain when used in conjunction EA5091 

probe. This probe is a so-called Shaped Probe, i.e. it is frequency weighted so that it automatically takes account of the FCC Occupational limit values. To collect 

data, the probe is pointed towards the potential source(s) of EME radiation and moved slowly from ground level up to slightly above head height (approx. 6 ft). 

Spatial Average Measurement A technique used to average a minimum of ten (10) measurements taken in a ten (10) second interval from zero (0) to six (6) feet. 

This measurement is intended to model the average energy an average sized human body will absorb while present in an electromagnetic field of energy. 

3 - Site Safety Procedures 

The following items are general safety recommendations that should be administered on a site by site basis as needed by the carrier. 

General Maintenance Work: Any maintenance personnel required to work immediately in front of antennas and / or in areas indicated as above 100% of the 

Occupational MPE limits should coordinate with the wireless operators to disable transmitters during their work activities. 

Training and Qualification Verification: All personnel accessing areas indicated as exceeding the General Population MPE limits should have a basic 

understanding of EME awareness and RF Safety procedures when working around transmitting antennas. Awareness training increases a workers understanding to 

potential RF exposure scenarios. Awareness can be achieved in a number of ways (e.g. videos, formal classroom lecture or internet based courses). 

Physical Access Control: Access restrictions to transmitting antennas locations is the primary element in a site safety plan. Examples of access restrictions are as 

follows: 

• Locked door or gate 

• Alarmed door 

• Locked ladder access 

• Restrictive Barrier at antenna locations (e.g. Chain link with posted RF Sign) 
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RF Signage: Everyone should obey all posted signs at all times. RF signs play an important role in properly warning a worker prior to entering into a potential RF 

Exposure area. 

Assume all antennas are active: Due to the nature of telecommunications transmissions, an antenna transmits intermittently. Always assume an antenna is 

transmitting. Never stop in front of an antenna. If you have to pass by an antenna, move through as quickly and safely as possible thereby reducing any exposure to 

a minimum. 

Maintain a 3 foot clearance from all antennas: There is a direct correlation between the strength of an EME field and the distance from the transmitting antenna. 

The further away from an antenna, the lower the corresponding EME field is. 

Rooftop RF Emissions Diagram: Section 4 of this report contains an RF Emissions Diagram that outlines various theoretical Maximum Permissible Exposure 

(MPE) areas on the rooftop. This analysis is all theoretical and assumes a duty cycle of 75% for each transmitting antenna at full power. This analysis is a worst case 

scenario. This analysis is based on one of two access control criteria: General Public criteria means the access to the site is uncontrolled and anyone can gain 

access. Occupational criteria means the access is restricted and only properly trained individuals can gain access to the antenna locations. 

4 - Definitions 

Compliance- The determination of whether a site is safe or not with regards to Human Exposure to Radio Frequency Radiation from transmitting antennas. 

Decibel (dB) – A unit for measuring power or strength of a signal. 

Duty Cycle – The percent of pulse duration to the pulse period of a periodic pulse train. Also, may be a measure of the temporal transmission characteristic of an 

intermittently transmitting RF source such as a paging antenna by dividing average transmission duration by the average period for transmission. A duty cycle of 75% 

corresponds to continuous operation. 

Effective (or Equivalent) Isotropic Radiated Power (EIRP) – The product of the power supplied to the antenna and the antenna gain in a given direction relative to 

an isotropic antenna, this product is divided by the cable losses  

Effective Radiated Power (ERP) – In a given direction, the relative gain of a transmitting antenna with respect to the maximum directivity of a half wave dipole 

multiplied by the net power accepted by the antenna from the connecting transmitter. 

Gain (of an antenna in dbd) – The ratio of the maximum intensity in a given direction to the maximum radiation in the same direction from a reference dipole. Gain is 

a measure of the relative efficiency of a directional antennas as compared to a reference dipole. 

General Population/Uncontrolled Environment – Defined by the FCC, as an area where RFR exposure may occur to persons who are unaware of the potential for 

exposure and who have no control of their exposure. General Population is also referenced as General Public. 

Generic Antenna – For the purposes of this report, the use of “Generic” as an antenna model means the antenna information was not provided and could not be 

obtained while on site. In the event of unknown information, MobileComm will use our industry specific knowledge of antenna models to select a worst case scenario 

antenna to model the site. 

Isotropic Antenna – An antenna that is completely non-directional. In other words, an antenna that radiates energy equally in all directions. 

Maximum Measurement – This measurement represents the single largest measurement recorded when performing a spatial average measurement. 
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Maximum Exposure Limit (MPE) – The RMS and peak electric and magnetic field strength, their squares, or the plane-wave equivalent power densities associated 

with these fields to which a person may be exposed without harmful effect and with acceptable safety factor. 

Occupational/Controlled Environment – Defined by the FCC, as an area where Radio Frequency Radiation (RFR) exposure may occur to persons who are aware 

of the potential for exposure as a condition of employment or specific activity and can exercise control over their exposure. 

Radio Frequency Radiation – Electromagnetic waves that are propagated from antennas through space. 

Spatial Average Measurement – A technique used to average a minimum of ten (10) measurements taken in a ten (10) second interval from zero (0) to six (6) feet. 

This measurement is intended to model the average energy an average sized human body will absorb while present in an electromagnetic field of energy. 

Transmitter Power Output (TPO) – The radio frequency output power of a transmitter’s final radio frequency stage as measured at the output terminal while 

connected to a load. 
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Appendix F – Proprietary Statement 

This report was prepared for the use of AT&T Mobility, LLC to meet requirements specified in AT&T’s corporate RF safety guidelines. It was performed in accordance 

with generally accepted practices of other consultants undertaking similar studies at the same time and in the same locale under like circumstances. The conclusions 

provided by MobileComm are based solely on the information provided by AT&T Mobility and all observations in this report are valid on the date of the investigation. 

Any additional information that becomes available concerning the site should be provided to MobileComm so that our conclusions may be revised and modified, if 

necessary. This report has been prepared in accordance with Standard Conditions for Engagement and authorized proposal, both of which are integral parts of this 

report. No other warranty, expressed or implied, is made. 





                                    

SCOPE OF WORK:

Hudson Design Group LLC (HDG) has been authorized by AT&T to conduct a structural 
evaluation of the structure supporting the proposed equipment located in the areas 
depicted in the latest HDG construction drawings.

This report represents this office’s findings, conclusions and recommendations pertaining 
to the support of AT&T’s proposed antennas listed below.

This office conducted an on-site visual survey of the above site on November 23, 2021. 

The following documents were used for our reference:

 Previous HDG Structural Analysis Report dated January 3, 2020.

CONCLUSION SUMMARY:  

Based on our evaluation, we have determined that the existing structure IS CAPABLE of 
supporting the proposed equipment loading.

Member Stress Ratio Pass/Fail

Wall Check Penthouse Wall 39% PASS

Based on our evaluation, we have determined that the existing mounts ARE CAPABLE of 
supporting the proposed equipment loading. 

Member Controlling Load Case Stress Ratio Pass/Fail
Alpha & Beta Sector 

Antenna Mount  
2-1/2” Std. 

Pipe Bending 31% PASS

Gamma Sector 
Antenna Mount  1 LC2 28% PASS

Based on our evaluation, we have determined that the existing connections ARE CAPABLE 
of supporting the proposed equipment loading.

Member Stress Ratio Pass/Fail

Alpha & Beta Sector Connection 3/8” Epoxy Anchor 72% PASS

Gamma Sector Connection 1/2” Threaded Rod 9% PASS

Reference the table below for the minimum RRH ballast requirements:

HDG did not perform a condition assessment of the entire roof but did perform an 
inspection of the existing roof members and structural bearing walls below the area where 
the equipment is proposed to be located.

MINIMUM RRH BALLAST REQUIREMENTS 
Existing (Per Side) Proposed (Per Side) Total

Number of Blocks per Side 4 1 10
Size of Blocks 8”x8”x16” Hollow 8”x8”x16” Hollow 8”x8”x16” Hollow

Weight of Blocks 39 lbs. /each 39 lbs. /each 39 lbs. /each
Total Ballast Weight 156 lbs. 39 lbs. 390 lbs.



                                    

APPURTENANCE CONFIGURATION (BASED ON RFDS DATED 02/09/2022):  

Appurtenances Dimensions Weight **Elevation Mount

(3) B14 4478 RRH’s 18.1”x13.4”x8.3” 60 lbs - Wall Mount/ 
Ballast Sled

(3) RRUS-32 B66A RRH’s 27.2”x12.1”x7.0” 60 lbs - Wall Mount/ 
Ballast Sled

(3) RRUS-E2 B29 RRH’s 20.4”x18.5”x7.5” 53 lbs - Wall Mount/ 
Ballast Sled

(3) RRUS-32 B30 RRH’s 27.2”x12.1”x7.0” 60 lbs - Wall Mount/ 
Ballast Sled

(3) DC6-48-60-08F Surge 
Arrestor 31.4”x10.2” Ø 29 lbs - Wall Mount/ 

Ballast Sled
(3) DC6-48-60-18-8F Surge 
Arrestor 31.4”x10.2” Ø 29 lbs - Wall Mount/ 

Ballast Sled
(3) QD8616-7 Antennas 96.0”x22.0”x9.6” 150 lbs 81’ Wall Mount

(3) AIR6449 Antennas 30.4”x15.9”x8.1” 82 lbs 81’ Wall Mount

(3) AIR6419 Antennas 28.0”x15.7”x6.7” 66 lbs 81’ Wall Mount
(3) DMP65R-BU8DA 
Antennas 96.0”x20.7”x7.7” 119 lbs 81’ Wall Mount

(3) 4415 B25 RRH’s 16.5”x13.5”x6.3” 50 lbs - Wall Mount/ 
Ballast Sled

(3) B5/B12 4449 RRH’s 17.9”x13.2”x9.4” 73 lbs - Wall Mount/ 
Ballast Sled

* Proposed equipment shown in bold.
** Elevation to antenna centerline.



                                    

DESIGN CRITERIA:  

International Building Code (IBC) 2015 with Massachusetts State Building Code 9th 
Edition, and ASCE 7-10 (Minimum Design Loads for Buildings and Other Structures).

Wind
Reference Wind Speed: 128 mph (780 CMR Table 1604.11)
Exposure Category: C (ASCE 7-10 Chapter 26)
Risk Category: II (ASCE 7-10 Table 1.5-1)

Snow
Ground Snow, Pg: 40 (780 CMR Table 1604.11)
Importance Factor (Is): 1.0 (ASCE 7-10 Table 1.5-2)
Exposure Factor (Ce): 1.0 (Partially Exposed, Table 7-2)
Thermal Factor (Ct): 1.0 (ASCE 7-10 Table 7-3)
Flat Roof Snow Load: 28 psf (ASCE 7-10 Equation 7.3-1)
Min. Flat Roof Snow Load: 30 psf (780 CMR Table 1604.11)
EIA/TIA-222-H Structural Standards for Steel Antenna Towers and Antenna Supporting 
Structures

Wind
City/Town: Cambridge
County: Middlesex
Wind Load: 128 mph (TIA-222-H Figure B-2)

Ice
Design Ice Thickness (ti): 1.0 in (TIA-222-H Figure B-9)
Structure Class: II (TIA-222-H Table 2-1)
Importance Factor (Ii): 1.0 (TIA-222-H Table 2-3)
Factored Thickness of 
Radial Ice (tiz):

1.09 in (TIA-222-H Sec. 2.6.10)



                                    

EXISTING WALL CONSTRUCTION:

The existing penthouse wall construction consists of masonry brick walls. 

ANTENNA SUPPORT RECOMMENDATIONS:

 The proposed Alpha and Beta sector antennas are to be mounted on existing pipe 
masts installed on existing mounts secured to the existing penthouse wall with 
epoxy anchors

 The proposed Gamma sector antennas are to be mounted on existing pipe masts 
installed on existing stand-off mounts secured to the existing equipment shelter with 
thru-bolts and backer plates. 

RRH SUPPORT RECOMMENDATIONS:

 The proposed Alpha and Beta sector RRH’s are to be installed on the existing RRH 
non-penetrating ballast mounts located on the roof. Reference the table on page 
2 for the minimum ballast requirements.

 The proposed Gamma sector RRH’s are to be installed on existing unistrut 
components secured to the façade of the existing equipment shelter with thru-
bolts and backer plates.

Limitations and Assumptions:

1. Reference the latest HDG construction drawings for all the equipment locations 
and details.

2. All detail requirements will be designed and furnished in the construction drawings.

3. All structural members and their connections are assumed to be in good condition 
and are free from defects with no deterioration to its member capacities.

4. HDG is not responsible for any modifications completed prior to and hereafter 
which HDG was not directly involved.

5. All antennas, coax cables and waveguide cables are assumed to be properly 
installed and supported as per the manufacturer requirements.

6. If field conditions differ from what is assumed in this report, then the engineer of 
record is to be notified as soon as possible.



                                    

FIELD PHOTOS:

Photo 1: Sample photo illustrating the existing Alpha & Beta sector antennas. 

Photo 2: Sample photo illustrating the existing Gamma sector antennas.



                                    

FIELD PHOTOS (CONT.):

Photo 3: Sample photo illustrating the existing RRH ballast sleds. 

Photo 4: Sample photo illustrating the existing equipment.



                                    

Wind & Ice
Calculations
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2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg) 2/α z= 81 (ft)

zg= 900 (ft)

Kz= 1.211 α= 9.5

Kzmin ≤ Kz ≤ 2.01

Table 2-4

Exposure Zg α Kzmin Kc

B 1200 ft 7.0 0.70 0.9
C 900 ft 9.5 0.85 1.0
D 700 ft 11.5 1.03 1.1

2.6.6.2 Topographic Factor: 

Table 2-5

Topo. Category Kt f
2 0.43 1.25
3 0.53 2.0
4 0.72 1.5

Kzt= [1+(Kc Kt/Kh)]2 Kh= e (f*z/H)

Kzt= 1 Kh= 1

Kc= 1 (from Table 2-4)

(If Category 1 then Kzt=1.0) Kt= 0 (from Table 2-5)
f= 0 (from Table 2-5)

Category= 1 z= 81

zs= 5 (Mean elevation of base of structure above sea level)
H= 0 (Ht. of the crest above surrounding terrain)

Kzt= 1.00 (from 2.6.6.2.1)

Ke= 1.00 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti = 1.00 in
Importance Factor = I= 1.0 (from Table 2-3)

Kiz = 1.09 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)0.35 tiz = 1.09 in
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2.6.9 Gust Effect Factor

2.6.9.1 Self Supporting Lattice Structures

Gh = 1.0  Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/150 - 3.0] h= ht. of structure

h= 71.5 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances Gh= 1.0

2.6.9.4 Structures Supported on Other Structures

(Cantilivered tubular or latticed spines, pole, structures on buildings (ht. : width ratio > 5)

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 1.211 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)

Ks= 1.0 (from 2.6.7)

qz= 48.23 Ke= 1.00 (from 2.6.8)

qz (ice)= 7.36 Kd= 0.95 (from Table 2-2)

qz (30)= 2.65 Vmax= 128 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph

V30= 30 mph

Table 2-2
Structure Type Wind Direction Probability Factor, Kd

Latticed structures with triangular, square or rectangular cross
sections

0.85

Tubular pole structures, latticed structures with other cross
sections, appurtenances

0.95

Tubular pole structures supporting antennas enclosed within a
cylindrical shroud

1.00
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Determine Ca:

Table 2-9
Force Coefficients (Ca) for Appurtenances

Member Type
Aspect Ratio ≤ 2.5 Aspect Ratio = 7 Aspect Ratio ≥ 25

Ca Ca Ca
Flat 1.2 1.4 2.0

Square/Rectangular HSS 1.2 - 2.8(rs) ≥ 0.85 1.4 - 4.0(rs) ≥ 0.90 2.0 - 6.0(rs) ≥ 1.25

Round C < 39 0.7 0.8 1.2
(Subcritical)
39 ≤ C ≤ 78

4.14/(C0.485) 3.66/(C0.415) 46.8/(C.1.0)
(Transitional)

C > 78
0.5 0.6 0.6

(Supercritical)
Aspect Ratio is the overall length/width ratio in the plane normal to the wind direction.
(Aspect ratio is independent of the spacing  between support points of a linear appurtenance,

Note:  Linear interpolation may be used for aspect ratios other than those shown.

Ice Thickness = 1.09 in Angle = 0 (deg) Equivalent Angle = 180 (deg)

Appurtenances Height Width Depth Flat Area
Aspect
Ratio

Ca Force (lbs)
Force (lbs)

(w/ Ice)
Force (lbs)
(30 mph)

QD8616-7 Antenna 96.0 22.0 9.6 14.67 4.36 1.28 907 156 50
QD8616-7 Antenna (Side) 96.0 9.6 22.0 6.40 10.00 1.50 463 89 25

AIR6449 Antenna 30.4 15.9 8.1 3.36 1.91 1.20 194 36 11
AIR6449 Antenna (Side) 30.4 8.1 15.9 1.71 3.75 1.26 104 22 6

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.93 1.20 201 37 11
AIR6419 Antenna (Side) 31.1 7.3 16.1 1.58 4.26 1.28 97 21 5

DMP65R-BU8DA Antenna 96.0 20.7 7.7 13.80 4.64 1.30 862 149 47
DMP65R-BU8DA Antenna (Side) 96.0 7.7 20.7 5.13 12.47 1.58 392 79 22

B14 4478 RRH 18.1 13.4 8.3 1.68 1.35 1.20 97 19 5
B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 2.18 1.20 60 13 3

RRUS-32 B66A RRH 27.2 12.1 7.0 2.29 2.25 1.20 132 26 7
RRUS-32 B66A RRH (Side) 27.2 7.0 12.1 1.32 3.89 1.26 80 17 4

RRUS-E2 B29 RRH 20.4 18.5 7.5 2.62 1.10 1.20 152 29 8
RRUS-E2 B29 RRH (Side) 20.4 7.5 18.5 1.06 2.72 1.21 62 14 3

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 2.25 1.20 132 26 7
RRUS-32 B30 RRH (Side) 27.2 7.0 12.1 1.32 3.89 1.26 80 17 4

4415 B25 RRH 16.5 13.5 6.3 1.55 1.22 1.20 90 18 5
4415 B25 RRH (Side) 16.5 6.3 13.5 0.72 2.62 1.21 42 10 2

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.36 1.20 95 19 5
B5/B12 4449 RRH (Side) 17.9 9.4 13.2 1.17 1.90 1.20 68 14 4

DC6-48-60-08F Surge Arrestor 31.4 10.2 10.2 2.22 3.08 0.70 75 15 4

DC6-48-60-18-8F Surge Arrestor 31.4 10.2 10.2 2.22 3.08 0.70 75 15 4

HSS 4x4 4.0 12.0 - 0.33 0.33 1.25 20

2-1/2" Pipe 2.4 12.0 - 0.20 0.20 1.20 11
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ICE WEIGHT CALCULATIONS

Thickness of ice: 1.09 in.
Density of ice: 56 pcf

QD8616-7 Antenna AIR6449 Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 96.0 Height (in): 30.4
Width (in): 22.0 Width (in): 15.9
Depth (in): 9.6 Depth (in): 8.1
Total weight of ice on object: 267 lbs Total weight of ice on object: 64 lbs 
Weight of object: 150.0 lbs Weight of object: 82.0 lbs
Combined weight of ice and object: 417 lbs Combined weight of ice and object: 146 lbs

AIR6419 Antenna DMP65R-BU8DA Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 31.1 Height (in): 96.0
Width (in): 16.1 Width (in): 20.7
Depth (in): 7.3 Depth (in): 7.7
Total weight of ice on object: 65 lbs Total weight of ice on object: 247 lbs 
Weight of object: 66.0 lbs Weight of object: 96.0 lbs
Combined weight of ice and object: 131 lbs Combined weight of ice and object: 343 lbs

B14 4478 RRH RRUS-32 B66A RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 18.1 Height (in): 27.2
Width (in): 13.4 Width (in): 12.1
Depth (in): 8.3 Depth (in): 7.0
Total weight of ice on object: 34 lbs Total weight of ice on object: 45 lbs 
Weight of object: 60.0 lbs Weight of object: 60.0 lbs
Combined weight of ice and object: 94 lbs Combined weight of ice and object: 105 lbs

RRUS-E2 B29 RRH RRUS-32 B30 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 20.4 Height (in): 27.2
Width (in): 18.5 Width (in): 12.1
Depth (in): 7.5 Depth (in): 7.0
Total weight of ice on object: 48 lbs Total weight of ice on object: 45 lbs 
Weight of object: 53.0 lbs Weight of object: 60.0 lbs
Combined weight of ice and object: 101 lbs Combined weight of ice and object: 105 lbs

4415 B25 RRH B5/B12 4449 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 16.5 Height (in): 17.9
Width (in): 13.5 Width (in): 13.2
Depth (in): 6.3 Depth (in): 9.4
Total weight of ice on object: 29 lbs Total weight of ice on object: 34 lbs 
Weight of object: 50.0 lbs Weight of object: 73.0 lbs
Combined weight of ice and object: 79 lbs Combined weight of ice and object: 107 lbs

DC6-48-60-08F Surge Arrestor DC6-48-60-18-8F Surge Arrestor
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Depth (in): 31.4 Depth (in): 31.4
Diameter(in): 10.2 Diameter(in): 10.2
Total weight of ice on object: 39 lbs Total weight of ice on object: 39 lbs
Weight of object: 29 lbs Weight of object: 29 lbs
Combined weight of ice and object: 68 lbs Combined weight of ice and object: 68 lbs

HSS 4x4
Weight of ice based on total radial SF area: 2-1/2" pipe
Height (in): 4 Per foot weight of ice:
Width (in): 4 diameter (in): 2.88
Per foot weight of ice on object: 9 plf Per foot weight of ice on object: 5 plf



                                    

Alpha/Beta Sector
Calculations



Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Pipe Mast - Alpha & Beta Sector

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: MA2884.ec6

Project Title: CAMBRIDGE CANAL PARK
Engineer: KM
Project ID: MA2884

Printed: 22 FEB 2022, 11:20AM

Project Descr:Antennas Mounted on Equipment Shelter Façade

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Completely Unbraced
Load Resistance Factor Design Fy : Steel Yield : 35.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load(s) for Span Number 1

Point Load :  W = 0.4540 k @ 0.750 ft, (QD8616-7 Antenna)

Load(s) for Span Number 3
Point Load :  W = 0.4540 k @ 2.250 ft, (QD8616-7 Antenna)

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.304 : 1

Load Combination +1.20D+0.50Lr+0.50L+W+1.60H

Span # where maximum occurs Span # 2
Location of maximum on span 4.000ft

0.4853 k
Mn * Phi : Allowable 3.596 k-ft Vn * Phi : Allowable

Pipe2-1/2STDSection used for this span

Span # where maximum occurs
Location of maximum on span

Span # 2

Load Combination +1.20D+0.50Lr+0.50L+W+1.60H
15.215 k

Section used for this span Pipe2-1/2STD
Mu : Applied

Maximum Shear Stress Ratio = 0.032 : 1

4.000 ft

1.092 k-ft Vu : Applied

842 >=180.
352

Ratio = 1328 >=180

Maximum Deflection
Max Downward Transient Deflection 0.470 in 229Ratio = >=180.
Max Upward Transient Deflection -0.057 in Ratio =
Max Downward Total Deflection 0.307 in Ratio = >=180
Max Upward Total Deflection -0.036 in

.
Load Combination Support 1 Support 2 Support 3 Support 4
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 0.6240.284
Overall MINimum 0.0300.004
+D+H 0.0510.007
+D+L+H 0.0510.007
+D+Lr+H 0.0510.007
+D+S+H 0.0510.007
+D+0.750Lr+0.750L+H 0.0510.007
+D+0.750L+0.750S+H 0.0510.007
+D+0.60W+H 0.4250.178
+D+0.70E+H 0.0510.007
+D+0.750Lr+0.750L+0.450W+H 0.3320.135
+D+0.750L+0.750S+0.450W+H 0.3320.135
+D+0.750L+0.750S+0.5250E+H 0.0510.007
+0.60D+0.60W+0.60H 0.4050.175
+0.60D+0.70E+0.60H 0.0300.004
D Only 0.0510.007
W Only 0.6240.284
H Only
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CHECK EPOXY ANCHOR CONNECTION CAPACITY → ALPHA & BETA SECTOR ANCHORS

Reference: Hilti North American Product Technical Guide, 19th Edition

Epoxy Type = HIT-HY 270
Anchor Diameter = 3/8 in. (HAS Threaded Rod)
Embedment Depth = 3-1/8 in.

 Allowable Loads
(lbs)

Spacing Reduct. Factor
Edge Reduct.

Factor
Reduced Loads

(lbs)
Tensile Load 905 1 1 905
Shear Load 1045 1 1 1045

TENSILE FORCES

Reaction F = 624 lbs. (See Enercalc Output)

SHEAR FORCES

Reactions in X direction: 624 lbs. (See Enercalc Output)
Reactions in Y direction: 457 lbs. (See Ice Loading Sheet)

Resultant: 773 lbs.

No. of Supports = 1
No. of Anchors / Support = 2

Tension Design Load / Anchor =

ft= 312.00 lbs. < 905 lbs. Therefore, OK !

Shear Design Load / Anchor=

fv= 386.73 lbs. < 1045 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.345 + 0.370 = 0.715 < 1.0 Therefore, OK !



                                    

Gamma Sector
Calculations
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Load data
_______________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
_______________________________________________________________________________________________________________________________

Condition Description Comb. Category

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No DL
Wf Wind Load (FRONT) No WIND
Ws Wind Load (SIDE) No WIND
Wif Wind with Ice (FRONT) No WIND
Wis Wind with Ice (SIDE) No WIND
Di Ice Load No LL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
_______________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ws 1 x -0.011 -0.011 0.00 No 100.00 Yes

2 x -0.02 -0.02 0.00 No 100.00 Yes
3 x -0.02 -0.02 0.00 No 100.00 Yes

Di 1 y -0.005 -0.005 0.00 No 100.00 Yes
2 y -0.009 -0.009 0.00 No 100.00 Yes
3 y -0.009 -0.009 0.00 No 100.00 Yes

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
_______________________________________________________________________________________________________________________________
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Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL 1 y -0.075 1.25 No

y -0.075 8.25 No
Wf 1 z -0.454 1.25 No

z -0.454 8.25 No
Ws 1 x -0.232 1.25 No

x -0.232 8.25 No
Wif 1 z -0.078 1.25 No

z -0.078 8.25 No
Wis 1 x -0.045 1.25 No

x -0.045 8.25 No
Di 1 y -0.134 1.25 No

y -0.134 8.25 No
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
_______________________________________________________________________________________________________________________________

                                Self weight multiplier                        
Condition Description Comb. MultX MultY MultZ

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No 0.00 -1.00 0.00
Wf Wind Load (FRONT) No 0.00 0.00 0.00
Ws Wind Load (SIDE) No 0.00 0.00 0.00
Wif Wind with Ice (FRONT) No 0.00 0.00 0.00
Wis Wind with Ice (SIDE) No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Earthquake (Dynamic analysis only)
_______________________________________________________________________________________________________________________________

Condition a/g Ang. Damp.
[Deg] [%]

--------------------------------------------------------------------------------------------------------------------------------------------------------
DL 0.00 0.00 0.00
Wf 0.00 0.00 0.00
Ws 0.00 0.00 0.00
Wif 0.00 0.00 0.00
Wis 0.00 0.00 0.00
Di 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 2/22/2022 11:58 AM
Units system: English

Steel Code Check
_______________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2DL+Wf
LC2=1.2DL+Ws
LC3=1.2DL-Wf
LC4=1.2DL-Ws
LC5=0.9DL+Wf
LC6=0.9DL+Ws
LC7=0.9DL-Wf
LC8=0.9DL-Ws
LC9=1.2DL+Wif+Di
LC10=1.2DL+Wis+Di
LC11=1.2DL-Wif+Di
LC12=1.2DL-Wis+Di
LC13=1.4DL
LC14=0.9DL

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

HSS_SQR 4X4X1_4 2 LC1 at 0.00% 0.07 OK Eq. H1-1b
3 LC3 at 0.00% 0.07 OK Eq. H1-1b

-------------------------------------------------------------------------------------------------------------------
PIPE 2-1_2x0.203 1 LC3 at 27.08% 0.28 OK Eq. H1-1b

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Analysis result

Reactions
_______________________________________________________________________________________________________________________________

Direction of positive forces and moments

                                                              Forces [Kip]                                                                                                            Moments [Kip*ft]                                              
Node FX FY FZ MX MY MZ
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  LC1=1.2DL+Wf
5 0.00000 0.39139 0.26741 0.00000 0.00000 0.00000
6 0.00000 -0.09217 0.64059 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.29922 0.90800 0.00000 0.00000 0.00000

Condition  LC2=1.2DL+Ws
5 0.28763 0.14966 -0.11446 0.00000 0.53943 0.00000
6 0.36637 0.14955 0.11446 0.00000 0.68859 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.65400 0.29922 0.00000 0.00000 1.22801 0.00000

Condition  LC3=1.2DL-Wf
5 0.00000 -0.09202 -0.49670 0.00000 0.00000 0.00000
6 0.00000 0.39124 -0.41130 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.29922 -0.90800 0.00000 0.00000 0.00000

Condition  LC4=1.2DL-Ws
5 -0.28763 0.14966 -0.11446 0.00000 -0.53943 0.00000
6 -0.36637 0.14955 0.11446 0.00000 -0.68859 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.65400 0.29922 0.00000 0.00000 -1.22801 0.00000

Condition  LC5=0.9DL+Wf
5 0.00000 0.35395 0.29609 0.00000 0.00000 0.00000
6 0.00000 -0.12953 0.61191 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.22441 0.90800 0.00000 0.00000 0.00000

Condition  LC6=0.9DL+Ws
5 0.28759 0.11224 -0.08585 0.00000 0.53937 0.00000
6 0.36641 0.11218 0.08585 0.00000 0.68865 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.65400 0.22441 0.00000 0.00000 1.22801 0.00000
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Condition  LC7=0.9DL-Wf
5 0.00000 -0.12944 -0.46815 0.00000 0.00000 0.00000
6 0.00000 0.35386 -0.43985 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.22441 -0.90800 0.00000 0.00000 0.00000

Condition  LC8=0.9DL-Ws
5 -0.28759 0.11224 -0.08585 0.00000 -0.53937 0.00000
6 -0.36641 0.11218 0.08585 0.00000 -0.68865 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.65400 0.22441 0.00000 0.00000 -1.22801 0.00000

Condition  LC9=1.2DL+Wif+Di
5 0.00000 0.34336 -0.16925 0.00000 0.00000 0.00000
6 0.00000 0.25986 0.32525 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.60322 0.15600 0.00000 0.00000 0.00000

Condition  LC10=1.2DL+Wis+Di
5 0.03796 0.30183 -0.23484 0.00000 0.07665 0.00000
6 0.05204 0.30139 0.23484 0.00000 0.10335 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.09000 0.60322 0.00000 0.00000 0.18001 0.00000

Condition  LC11=1.2DL-Wif+Di
5 0.00000 0.26030 -0.30044 0.00000 0.00000 0.00000
6 0.00000 0.34292 0.14444 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.60322 -0.15600 0.00000 0.00000 0.00000

Condition  LC12=1.2DL-Wis+Di
5 -0.03796 0.30183 -0.23484 0.00000 -0.07665 0.00000
6 -0.05204 0.30139 0.23484 0.00000 -0.10335 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.09000 0.60322 0.00000 0.00000 -0.18001 0.00000

Condition  LC13=1.4DL
5 0.00000 0.17462 -0.13353 0.00000 0.00000 0.00000
6 0.00000 0.17447 0.13353 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.34909 0.00000 0.00000 0.00000 0.00000

Condition  LC14=0.9DL
5 0.00000 0.11224 -0.08585 0.00000 0.00000 0.00000
6 0.00000 0.11218 0.08585 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.22441 0.00000 0.00000 0.00000 0.00000
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Envelope for nodal reactions
_______________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition

Direction of positive forces and moments

Envelope of nodal reactions for       :
LC1=1.2DL+Wf
LC2=1.2DL+Ws
LC3=1.2DL-Wf
LC4=1.2DL-Ws
LC5=0.9DL+Wf
LC6=0.9DL+Ws
LC7=0.9DL-Wf
LC8=0.9DL-Ws
LC9=1.2DL+Wif+Di
LC10=1.2DL+Wis+Di
LC11=1.2DL-Wif+Di
LC12=1.2DL-Wis+Di
LC13=1.4DL
LC14=0.9DL

                                                                                  Forces                                                                                                                                                    Moments                                                                          
Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc

[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 Max 0.288 LC2 0.391 LC1 0.296 LC5 0.00000 LC1 0.53943 LC2 0.00000 LC1

Min -0.288 LC4 -0.129 LC7 -0.497 LC3 0.00000 LC1 -0.53943 LC4 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 Max 0.366 LC6 0.391 LC3 0.641 LC1 0.00000 LC1 0.68865 LC6 0.00000 LC1

Min -0.366 LC8 -0.130 LC5 -0.440 LC7 0.00000 LC1 -0.68865 LC8 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Date: 2/24/2022
Project Name:   CAMBRIDGE CANAL PARK
Project No.:        MA2884       
Designed By:      KM          Checked By:  MSC       

CHECK CONNECTION CAPACITY (Worst Case)

Reference: AISC Steel Construction Manual 14th Edition (ASD)

Bolt Type = A36 1/2" Threaded Rod

Allowable Tensile Load =

FTall = 4271 lbs.

Allowable Shear Load =

FVall= 2562 lbs.

TENSILE FORCES

Reaction F = 641 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in X direction: 366 lbs. (See Bentley Output)
Reactions in Y direction: 391 lbs. (See Bentley Output)

Resultant: 536 lbs.

No. of Supports = 1
No. of Bolts / Support = 4

Tension Design Load /Bolts =

ft= 160.25 lbs. < 4271 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 133.89 lbs. < 2562 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.038 + 0.052 = 0.090 < 1.0 Therefore, OK !



                                    

Non-penetrating RRH Ballast Mount 
Calculations



Date: 2/24/2022
Project Name:   CAMBRIDGE CANAL PARK
Project No.:        MA2884       
Designed By:      KM          Checked By:  MSC       

Calculate Total Ballast Required for Ballast Mount

*Assume (2) RRH's as projected area* 

Force (F) = 242 lbs.

Height (H) = 3 ft

Weight of Appurtenances (W) = 205 lbs.

Frame Width/2 (X) = 1.3 ft

Length (L) = 2.2 ft

Length (L2) = 0.83 ft

Ballast (Wb2) = 5

Safety Factor (SF) = 1.5

Overturning at Ballast

ƩM = 0 = (F * H) - (W * X) - (Wb * L)  ---> Wb = [(F*H*SF-W*X-Wb2*L2)/L]= 194 lbs.

Determine Number of Blocks Required
(assume 8"x8"x16" hollow blocks @ 39 lbs. each)

Number of Blocks Required =  5 BLOCKS PER SIDE

Number of Existing Blocks  =  4 BLOCKS PER SIDE

Number of Proposed Blocks =  1 BLOCKS PER SIDE

Load on Roof

Total Weight of Fully Loaded Frame = 775 lbs.

Footprint Area Under Ballast Frame = 10.5 ft2

Distributed Load Under Ballast Frame = 74 psf



                                    

Penthouse Wall
Calculations



Date: 2/24/2022
Project Name:   CAMBRIDGE CANAL PARK
Project No.:        MA2884       
Designed By:      KM          Checked By:  MSC       

Wind Analysis → Penthouse Wall

Reference Codes:

-Massachusetts State Building Code

-International Building Code 2015 (IBC 2015)

-Minimum Design Loads for Buildings and Other Structures (ASCE 7-10)

Structure Classification II (ASCE 7-10 Table 1.5-1)

Basic Wind Speed, V 128 mph (MA Building Code Table 1604.11)

Importance Factor, I 1 (ASCE 7-10 Table 1.5-2)

Exposure Category C (ASCE 7-10 Section 26.7)

Height Above Ground Level, z 81 ft (Center of Enclosure)

Exposure Coefficient, Kz 1.21 (ASCE 7-10 Table 29-3.1)

Wind Directionality Coef., Kd 0.90 (ASCE 7-10 Table 26.6-1)

Topographic Factor, Kzt 1.00 (ASCE 7-10 Section 26.8.2)

Velocity Pressure, qz = 0.00256KzKztKdV2 (ASCE 7-10 Equation 29.3-1)
= 45.79 psf

Gust Factor, G 0.85 (ASCE 7-10 Section 26.9)

Enclosure Shape: Square

Net Force Coefficient, Cf 1.29 (ASCE 7-10 Figure 29.5-1)

Area Wind Force, F = qzGCf (ASCE 7-10 Equation 29.5-2)

= 50.13 psf



General Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Penthouse Wall

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: MA2884.ec6

Project Title: CAMBRIDGE CANAL PARK
Engineer: KM
Project ID: MA2884

Printed: 24 FEB 2022,  1:46PM

Project Descr:Antennas Mounted on Equipment Shelter Façade

General Beam Properties
Elastic Modulus ksi29,000.0

100.0Span #1 in^4Area = in^2 Moment of Inertia   =Span Length  = 10.014.0 ft

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Uniform Load :  W = 0.050 ksf,  Tributary Width = 1.50 ft, (Wind Load)

Point Load :  W = 0.6240 k @ 11.0 ft, ((Pipe Mast - Alpha & Beta Sector))

Point Load :  W = 0.2840 k @ 7.0 ft, ((Pipe Mast - Alpha & Beta Sector))

.DESIGN SUMMARY
Maximum Bending =

Load Combination W Only
Span # where maximum occurs Span # 1
Location of maximum on span 7.000 ft

1.157 k

Span # where maximum occurs
Location of maximum on span

Span # 1
Load Combination W Only

Maximum Shear =

14.000 ft

3.768 k-ft

Maximum Deflection
Max Downward Transient Deflection 0.045 in 3712
Max Upward Transient Deflection 0.000 in 0
Max Downward Total Deflection 0.027 in 6186
Max Upward Total Deflection 0.000 in 551777

.
Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

W Only 1 0.0453 7.280 0.0000 0.000
.

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 0.801 1.157
Overall MINimum

+0.60W 0.480 0.694
+0.450W 0.360 0.521
W Only 0.801 1.157



Date: 2/24/2022
Project Name:   CAMBRIDGE CANAL PARK
Project No.:        MA2884       
Designed By:      KM          Checked By:  MSC       

Penthouse Wall Stress Check (18" Section - Brick Wall)

Wall Height, hw: 14.0 ft

Wall Thickness, tw: 12.00 in

Brick Section, b: 18.00 in
Wall Type: Brick

Net Area, An: 216.0 in2

Section Modulus, Sw: 5184.0 in3

Max Moment (Wind), Mmax (Wind): 3768.0 lb*ft (See EnerCalc Output)

Load from Antenna, P: 208.0 lbs/ft (See EnerCalc Output)
 Eccentricity, e 3.0 in

Max Moment, Mmax : 45528.0 lb*in

Axial Stress, fa 1.0 psi fa = P/A

Bending Stress, fb 8.8 fb = M/S

Tensile Stress, Ft req'd 9.7 psi  Ft req'd = fb - fa

Allowable Tensile Stress, Ft 25 psi (Ref. NCMA Tek) 

 ft <  Ft = OK!
9.75 psi < 25.00 psi Therefore, OK!

Mmax = Mmax (Wind)
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Special Permit Application 

 
10 Canal Park  

Cambridge, MA 02141 
 

Map 9 Lot 41 
 

Applicant: 
 

New Cingular Wireless PCS, LLC (“AT&T”) 
 

c/o Carolyn Seeley, Smartlink 
 

Carolyn.Seeley@smartlinkgroup.com 
 

978-760-5577 
 

May 24, 2023 
  

mailto:Carolyn.Seeley@smartlinkgroup.com
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 May 24, 2023 

 
Donna P. Lopez, City Clerk 
City of Cambridge 
City Hall 
795 Massachusetts Avenue 
Cambridge, MA  02139 
 

Constantine Alexander, Chair 
Board of Zoning Appeal 
City Hall 
795 Massachusetts Avenue 
Cambridge, MA 02139 

 
 Applicant:  New Cingular Wireless PCS, LLC (“AT&T”) 
 Property Address: 10 Canal Park  
    Assessor’s Map 9, Lot 41 (the “Property”) 

Re: Application for: 
 (i)  Eligible Facilities Request pursuant to Section 6409 of the Middle 

Class Tax Relief and Job Creation Act of 2012, 47 U.S.C. § 1455; or, in 
the alternative, 
(ii) Special Permit under Cambridge Zoning Ordinance Section 
4.32(g)(1) and M.G.L. c. 40A, Section 9; and 
(iii) Any other zoning relief required. 

 (All relief if and to the extent necessary, all rights reserved) 
 
Dear Ms. Lopez, Mr. Alexander and Members of the Board of Zoning Appeal: 
 
Pursuant to Section 6409 of the Middle Class Tax Relief and Job Creation Act of 2012 (a/k/a the 
“Spectrum Act” or “Section 6409”), 47 U.S.C. § 1455, as further implemented by the Federal 
Communications Commission’s Report and Order In re Acceleration of Broadband Deployment 
by Improving Wireless Facilities Siting Policies, FCC Docket No. 13-238, Report and Order No. 
14-153 (October 17, 2014) (the “FCC Order”), New Cingular Wireless PCS, LLC (“AT&T”) 
hereby submits this Eligible Facilities Request (“Request”); and, in the alternative, applies for a 
special permit from the City of Cambridge Board of Zoning Appeal (the “Board”) under Section 
432(g)(1) of the Cambridge Zoning Ordinance (the “Ordinance”) to modify its existing “Telephone 
Exchange including Transmission Facilities to serve a Mobile Communication System” (the 
“Facility”) on and within the existing building located at 10 Canal Park (the “Special Permit 
Application”).2   
 

Under Section 6409, AT&T’s proposed modification of its existing transmission equipment on 
and within the existing building, previously approved by the Board for use as a wireless communication 

 
2   AT&T submits this Request, Special Permit application and supporting materials subject to a full and complete reservation 
of AT&T’s rights under the Spectrum Act and the FCC Order including without limitation its rights with respect to (i) any 
submittal requirements or approval criteria that are inconsistent with the prohibitions established by the FCC Order, (ii) any 
delay beyond the deadlines established in the FCC Order, (iii) the imposition of conditions on any approval that are 
inconsistent with the FCC Order, and (iv) referral or requirement to a discretionary review process such as a special permit. 
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base station, does “not substantially change the physical dimensions” of the existing building.  
Therefore, AT&T’s Request must be approved administratively, including the issuance of a building 
permit, to enable AT&T to make the proposed modifications to its transmission equipment. 
 

In the alternative, as demonstrated in this application letter, the AT&T’s proposed modifications 
to its existing Facility on the Property located in the PUD-2 & Residence C-3A zoning district satisfy 
the requirements for the grant of a special permit pursuant to Section 10.43 of the Ordinance. 
  

I. APPLICATION PACKAGE 
 
 Enclosed with this application is a check payable to the City of Cambridge in the amount of 
$500.00.  In addition to the signed original of this letter are copies of the letter and the following 
materials: 

 
1.  The following completed and signed application forms:  
 

a.  BZA Application Form – General Information; 
b.  BZA Application Form – Ownership Information; 
c.  BZA Application Form – Dimensional Requirements; 
d.  BZA Application Form – Supporting Statement for a Special Permit; and 
e.  BZA Application Form – Check List; 
 

2. AT&T’s relevant FCC License information. 
 
3. Drawings by Hudson Design Group LLC consisting of 10 pages dated 04/13/2022. 
 
 

SHEET 
 

TITLE REV DATE 

T1 Title Sheet 04/13/2022 
GN-1 General Notes  04/13/2022 

A1 Roof & Equipment Plans 04/13/2022 
A2 Existing Antenna Layout 04/13/2022 
A3 Proposed Antenna Layout 04/13/2022 
A-4 ELEVATION 04/13/2022 
A5 Construction Details  04/13/2022 
A6 Grounding Details 04/13/2022 
G1 Grounding Details 04/13/2022 

RF-1 RF Plumbing Diagram 04/13/2022 
   
   

 
 

 
4. Manufacturer’s specification sheets for AT&T’s proposed antennas and other featured 

equipment; 
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5. Photographs of the existing building and photo simulations of the proposed modifications 

Facility by Hudson Design Group dated 04/25/2022.  
 
6. Radio Frequency Coverage Report, demonstrating the public need for the proposed 

modifications to the Facility, radio frequency coverage maps showing (a) existing or 
predicted coverage from neighboring facilities; and (b) coverage with the proposed Facility. 

 
7. Structural Analysis by Hudson Design Group dated 02/24/2022. 
 
8. Maximum Permissible Exposure Study, Theoretical Report, by MobileComm, dated 

03/10/2023. 
 
9. Letter of Authorization from Owner of Subject Property.  

 
10. Attorney General’s letters to the Towns of Mount Washington, Lynnfield, and Montague. 
 
 
 

II. PROPOSED FACILITY DESIGN 
 

AT&T seeks to modify the existing Facility on and within the building located at the Property.  
The existing Facility consists of twelve (12) panel antennas (Alpha Sector: 4 antennas, Beta Sector: 4 
antennas, and Gamma Sector: 4 antennas) that are mounted in three (3) locations.  The proposed 
modifications include the replacement of nine (9) antenna, (3) per sector, which will be mounted to the 
building façade, and will have no visible change to the current Facility’s design. Nine  (9) remote radio-
head units (RRU) will be added in close proximity to the antenna.  Consistent with the concealment 
elements of the existing Facility’s design, the new antenna and RRU will be located along with the 
existing equipment. 

 
The Facility’s design is shown in detail in the Zoning Drawings attached as Exhibit 3 to this 

application letter and featured equipment is described in the manufacturers’ specification sheets attached 
as Exhibit 4.  The photographs and photo simulations (Exhibit 5) show the existing Facility from various 
locations in the neighborhood around the Property and as simulated with proposed modifications.  A 
structural analysis for the Facility demonstrates that the building is capable of supporting AT&T’s 
proposed equipment at or near the locations shown on the Zoning Drawings (see Exhibit 7).   

 
The Facility will continue to bring advanced wireless voice, text, and data communications 

services to the surrounding areas.  It will allow residents, professionals, government, businesses, and 
students to communicate locally, nationally, and internationally from virtually any location within the 
coverage area.  In the event of an emergency, the improved Facility will allow immediate contact with 
fire, rescue, and other emergency personnel.  The improved Facility will thus enhance public health, 
safety, and welfare both in ordinary daily living and in the event of fire, accident, medical emergency, 
natural disaster or other dangers. 
 
III. BACKGROUND 



  Page 5  May 24, 2023 
 

{A0422583.1 }  

 
AT&T is licensed by the Federal Communications Commission to construct and operate a 

wireless telecommunications network in various markets throughout the country, including the 
Commonwealth of Massachusetts and the City of Cambridge.  A copy of the AT&T’s FCC license that 
covers the area of the proposed Facility is included with this application (see Exhibit 2).  AT&T is in 
the process of designing and constructing additional wireless facilities to its existing 
telecommunications system to serve Massachusetts.  One of the key design objectives of its systems is 
to provide adequate and reliable coverage.  Such a system requires a grid of radio transmitting and 
receiving links located approximately .5 to 2 miles apart, depending on the location of existing and 
proposed installations in the surrounding area, the extent of use of AT&T’s wireless services within the 
network, and the existing topography and obstructions. The radio transmitting and receiving facilities 
operate on a line-of-sight basis, requiring a clear path from the facility to the user on the ground.  In 
urban settings, this dynamic requires the antennas to be located on buildings at heights and in locations 
where the signal is not obstructed or degraded by other buildings or by topographical features such as 
hills. 
 
IV. RF COVERAGE DETERMINATION 
 

AT&T has performed a study of radio frequency coverage for the City of Cambridge and from 
the Property, the results of which are described in the Radio Frequency Report submitted with this 
application (see Exhibit 6).  Without the proposed modifications to its existing Facility, AT&T has a 
substantial coverage gap in this area of Cambridge. AT&T has determined that the proposed 
modifications to the existing Facility located on the building at the Property will provide needed 
coverage to the targeted sections of the City and the immediately surrounding area if AT&T's antennas 
are located on the building’s roof at the height and in the configuration requested.  The importance of a 
facility at this location is underscored by AT&T’s interest in enhancing its ability to provide its most 
up-to-date wireless technology, known as long-term evolution technology (“LTE”), in this area to 
satisfy its customers’ ever-increasing needs for high-speed data services.  Radio frequency coverage 
maps included in the report are provided to pictorially and vividly show the differences in existing and 
proposed wireless coverage at the various bands authorized for AT&T’s service.  The maps show 
dramatic improvements to wireless coverage at all three (3) bands with the inclusion of the proposed 
Facility, namely, at 700, 1900, and 2100 MHz.  
 
 
 
 
 
 
 
 
 
 
 
 
 
V. THE FEDERAL SPECTRUM ACT AND THE FCC ORDER 
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As set forth below, the proposed modifications constitute an Eligible Facilities Request pursuant 
to the federal Spectrum Act,3 as further implemented by the FCC Order.4 
 
Under the Spectrum Act, as further clarified by the FCC Order, the streamlined process for this 
Eligible Facilities Request is limited to non-discretionary review.  Specifically, the FCC Order 
“adopt[s] an objective standard for determining when a proposed modification will ‘substantially 
change the physical dimensions’ of an existing tower or base station.” FCC Order, ¶ 87.  As 
stated in the FCC Order, Section 6409 “states without equivocation that the reviewing authority 
‘may not deny, and shall approve’ any qualifying application.   This directive leaves no room for 
a lengthy and discretionary approach to reviewing an application that meets the statutory 
criteria.”  FCC Order, ¶ 116.   
 
In issuing the FCC Order and eliminating discretionary review for eligible facilities requests, the 
FCC’s goal was to “adopt a test that is defined by specific, objective factors rather than the 
contextual and entirely subjective standard advocated by the IAC and municipalities.”  The FCC 
intentionally sought to reduce “flexibility” and “open ended context-specific approach” 
engendered by the discretionary review process: 
  

While we acknowledge that the IAC approach would provide municipalities with 
maximum flexibility to consider potential effects, we are concerned that it would 
invite lengthy review processes that conflict with Congress’s intent. Indeed, some 
municipal commenters anticipate their review of covered requests under a 
subjective, case-by-case approach could take even longer than their review of 
collocations absent Section 6409(a). We also anticipate that disputes arising from 
a subjective approach would tend to require longer and more costly litigation to 
resolve given the more fact-intensive nature of the IAC’s open-ended and context-
specific approach. We find that an objective definition, by contrast, will provide 
an appropriate balance between municipal flexibility and the rapid deployment of 
covered facilities. We find further support for this approach in State statutes that 
have implemented Section 6409(a), all of which establish objective standards. 

  
FCC Order, ¶ 88. 
  

 
3  Pursuant to Section 6409(a)(2) an “eligible facilities request” means any request for modification of an existing wireless 
tower or base station that involves— 
 

(A) collocation of new transmission equipment; 
(B) removal of transmission equipment; or 
(C) replacement of transmission equipment. 

 
47 U.S.C. § 1455(a)(2). 
 
4 The Order was effective on February 9, 2015, except for § 1.40001, which became effective on April 8, 2015, except for §§ 
1.40001(c)(3)(i), 1.40001(c)(3)(iii), 1.140001(c)(4), and 17.4(c)(1)(vii), which became effective on May 18, 2015, after 
approval by the Office of Management and Budget.  The FCC Order makes clear that under the Spectrum Act discretionary 
review is not required or permitted for an Eligible Facilities Request.   
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As a result, the FCC Order implementing Section 6409 establishes clear and objective criteria for 
determining eligibility, limits the types of information that a municipality may require when 
processing an application for an eligible facilities request, and imposes a “deemed granted” 
remedy for failure to timely process and eligible facilities request.5  The FCC Order also 
establishes significant limits on the information that can be required to be provided with an 
eligible facilities request and limits it to only that information “reasonably related to determining 
whether the request meets the requirements of this section. A State or local government may not 
require an applicant to submit any other documentation”. 47 CFR 1.40001(c)(1). 
 
Both before and after the FCC Order was issued, the Massachusetts Attorney General’s Office 
provided clear guidance that an eligible request cannot be subjected to a discretionary special 
permit process.  See Attorney General’s letters to (i) Town of Mount Washington, dated June 12, 
2014, p. 3 (ii) Town of Lynnfield, dated February 10, 2015, p. 3 (the “AG Lynnfield Letter”) and 
(iii) Town of Montague, dated February 23, 2015, p. 2 (all attached hereto).  As set forth in each 
letter [t]he Act’s requirement that a local government ‘may not deny, and shall approve, any 
eligible facilities request’ means that a request for modification to an existing facility that does 
not substantially change the physical dimensions of the tower or base station must be approved. 
Such qualifying requests also cannot be subject to a discretionary special permit.”)(Emphasis 
added).  In providing these opinions, the Attorney General’s Office specifically opined that 
provisions in zoning ordinances that specifically required a special permit for modifications to 
existing facilities could not be applied to eligible facilities requests.    While approving the Town 
of Lynnfield’s Zoning Bylaw, the Attorney General stated that “Section 8.7.5.1 requires that 
PWSF may only be erected upon the grant of a special permit.  The Town cannot apply this 
requirement to eligible facilities requests for modification to existing facilities that qualify for 
required approval under Section 6409 of the Act.”  AG Lynnfield Letter, p. 3.   
 
Therefore, as set forth in the FCC Order and Attorney General’s opinion letters, the City cannot 
impose a requirement that AT&T obtain a special permit, or an amendment to an existing special 
permit utilizing the same discretionary review process, in connection with its eligible facilities 
request.  To the extent that the City of Cambridge’s Zoning Ordinance and any prior decisions by 
the Board include provisions seeking to further regulate the modification of wireless 
communication facilities, federal law overrules those requirements.  See Sprint Spectrum L.P. v. 
Town of Swansea, 574 F.Supp.2d 227, 236 (2008) (Board is obligated to consider whether its 
actions would violate federal law even if a different outcome would be permitted under state 
law).  The standard of review for an application to modify an existing wireless communication 
facility on an existing tower or base station is governed by the Spectrum Act and the FCC Order 
which require eligible facilities requests to be permitted “by right.”  
 
In addition, the FCC Order establishes a 60-day period for approval from the time of AT&T’s 
submission.  47 CFR §1.40001(c)(2).  Within the context of the Spectrum Act and FCC Order, 
approval means all necessary approvals to permit the proposed modifications, including the 
issuance of a building permit, if required.  The FCC found that this 60-day period is appropriate 
due to “the more restricted scope of review applicable to applications under section 6409(a).”  

 
5 See  47 CFR §§1.40001(c)(1) - (c)(4). 
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FCC Order, ¶ 108.  If the Request is not acted upon within the 60-day period, it is deemed 
granted.  47 CFR §1.40001(c)(4). 
 
As set forth below, the proposed modifications constitute an eligible facilities request.  
Therefore, AT&T respectfully requests the Board to find that Section 4.32(g)(1) of the 
Ordinance does not apply to its Request. 
 
 
VI. THE PROPOSED MODIFICATIONS ARE AN ELIGIBLE FACILITIES 

REQUEST 
 
 
Under Section 6409 and the FCC Order, a “base station” means "[a] structure or equipment at a 
fixed location that enables Commission-licensed or authorized wireless communications between 
user equipment and a communications network."  47 C.F.R §1.40001(b)(1).  A Base Station 
includes "any structure other than a tower" that supports or houses “authorized wireless 
communications between user equipment and a communications network.” 47 C.F.R 
§1.40001(b)(1).  Therefore, the existing building that is currently used for FCC-licensed 
transmissions for personal wireless services is a “base station” for purposes of Section 6409.   
 
AT&T proposes to modify its existing Facility as described above and depicted on the Plans 
submitted herewith. 
 
The proposed modifications will not require the installation of any part of the facility on the 
ground outside of the building.  
 
As a result, AT&T’s proposed modifications involving the removal and replacement of the 
existing transmission equipment constitute an “eligible facilities request” under Section 
6409.  The proposed eligible facilities request is not a “substantial modification” under Section 
6409 and the FCC Order because it does not: 
 

(i) Result in an increase in “the height of the structure by more than 10% or more than 
ten feet, whichever is greater” because the proposed replacement antennas will 
either be mounted and located below the screen wall or utilize the existing 
equipment mounting frame that and therefore will not exceed 10 feet above the 
existing building; 

(ii) Protrude from the edge of the edge of the building by more than six feet because 
AT&T’s proposed antennas will not protrude more than six feet from building 
façade; 

(iii) Involve the installation of more than the standard number of new equipment 
cabinets for the technology involved, but not to exceed four cabinets no new radio 
communications equipment cabinets will be installed;  

(iv) Require any excavation or deployment outside the current site of the tower or base 
station because all antennas, equipment cabinets and related equipment will be 
installed entirely on and within the existing building; or  

(v) Otherwise defeat the existing concealment elements of the tower or base station 
because the proposed replacement antennas will be located behind the existing 
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screen wall or utilize the existing mounting frame and will continue to integrate the 
Facility into the existing architecture of the building.  .  Therefore, AT&T’s 
proposed Facility will remain aesthetically consistent with the exterior finish of the 
building as well as maintain the concealment elements of the original design.   

 
See FCC Order, §1.40001(b)(7)(i)-(v). 
 

VII. COMPLIANCE WITH THE CAMBRIDGE ZONING ORDINANCE 
 
In the alternative, AT&T respectfully requests the Board to grant a special permit for the proposed 
modifications to the existing Facility.6   
 

A. AT&T complies with the Wireless Communications provisions set forth in Section 
4.32(g)(1), and Section 4.40, Footnote 49 of the Ordinance. 

 
AT&T’s proposed modifications comply with Section 4.32(g)(1), and Section 4.40, Footnote 

49 of the Ordinance as follows:7 
 

 Section 4.32(g)(1):  Section 4.32(g)(1) of the Ordinance allows for the use of a “[t]elephone 
exchange (including switching, relay, and transmission facilities serving mobile 
communications systems) and any towers or antennas accessory thereto.”  Under the Table 
of Use Regulations beginning at Section 4.30, AT&T’s proposed use of the Facility as a 
transmission facility serving a mobile communications system is permitted by special permit in 
the  PUD-2 & Residence C-3A  zoning district (see the table at Section 4.32(g)(1)). 

    
 Section 4.40, Footnote 49:  Section 4.32(g)(1) includes a reference to Section 4.40, Footnote 

49 which sets out the standards for granting the special permit.  AT&T’s proposed Facility 
complies with Footnote 49’s standards as noted below:  

  
1. The Board of Zoning Appeal shall consider “[t]he scope of or limitations imposed by 

any license secured from any state or federal agency having jurisdiction over such 
matters.”  

 
AT&T’s Response:  AT&T’s FCC license is included with this application and the license 

information included shows that AT&T is authorized to provide wireless service in the area served by 
the Facility (see Exhibit 2).  
 

 
6  AT&T’s request is made, if and to the extent necessary, all rights reserved.  As discussed above, the FCC Order 
establishes a 60-day period for receipt of all necessary approvals from the time of AT&T’s submission, including a 
building permit, if required.  47 CFR §1.40001(c)(2).  If the Request is not acted upon within the 60-day period, it is 
deemed granted.  47 CFR §1.40001(c)(4).  Therefore, AT&T expressly reserves its rights under 47 CFR 
§1.40001(c)(2) and (4). 
 
7 To the extent that Section 4.32(g)(1), and Section 4.40, Footnote 49 of the Ordinance purport to require the submission of 
information that is beyond the scope permitted by the FCC Order or Spectrum Act, AT&T expressly reserves, and does not 
waive, its right to assert that such information is not required under the Spectrum Act and the submission of such information 
shall not constitute a waiver of AT&T’s rights pursuant thereto. 
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2. The Board of Zoning Appeal shall consider “[t]he extent to which the visual impact of 
the various elements of the proposed facility is minimized: (1) through the use of 
existing mechanical elements on the building’s roof or other features of the building 
as support and background, (2) through the use in materials that in texture and color 
blend with the materials to which the facilities are attached, or (3) other effective 
means to reduce the visual impact of the facility on the site.”  

 
AT&T’s Response:  The design of the overall Facility, including the choice and placement of 

replacement antennas and associated equipment, behind the existing screen wall or utilizing the existing 
mounting frame, minimizes the visual impact of the proposed Facility.  This is because the any visible 
antennas and equipment will be minimally visible and consistent with the elements of the existing 
Facility.  The minimal visual impact of the Facility is shown in the photographs of the existing Facility 
and the photosimulations that superimpose the proposed modifications to the existing Facility (see, 
Exhibit 5).  
 

3. The Board of Zoning Appeal shall consider “[w]here it is proposed to erect such a 
facility in any residential zoning district, the extent to which there is a demonstrated 
public need for the facility at the proposed locations, the existence of alternative, 
functionally suitable sites in nonresidential locations, the character of the prevailing 
uses in the area, and the prevalence of other existing mechanical systems and 
equipment carried on or above the roof of nearby structures.  The Board of Zoning 
Appeal shall grant a special permit to erect such a facility in a residential zoning 
district only upon finding that nonresidential uses predominate in the vicinity of the 
proposed facility’s location and that the telecommunications facility is not inconsistent 
with the character that does prevail in the surrounding neighborhood. 

 
 In granting a special permit the Board of Zoning Appeal shall set forth in its decision 
under which circumstances or procedures, if any, the permittee shall be allowed to 
replace and upgrade its equipment without the necessity of seeking a new special 
permit.”      
 

AT&T’s Response:  As demonstrated by the Radio Frequency Report and the associated 
coverage maps, AT&T has demonstrated an immediate and compelling need for the proposed 
modifications to its existing Facility located at the Property in order to provide substantially improved 
indoor coverage to residents, businesses, students and faculty, and the general public in that area.8   
AT&T also seeks to substantially improve its ability to satisfy the ever-increasing need of its customers 
for data accessibility, navigation and use.  This is especially critical in and around the area of  Brookline 
Ave. which also serves as home for numerous businesses. AT&T proposes to satisfy its RF coverage 
needs in the area by adding to the existing Facility the antennas and equipment necessary to provide the 
latest LTE wireless communications service technology. Further, by modifying its existing Facility, and 
obviating the need to construct an entirely new facility within this area of Cambridge in order to meet 
its wireless network coverage needs, of the residents, businesses, and general public. 

 
 

8 AT&T must generate a signal strength of at least -74 dBm  to provide serviceable voice and data coverage on its mobile 
wireless devices in indoor environments.  AT&T also seeks to substantially improve its data navigation service coverage in 
the area by including antennas and equipment that will provide LTE service. 
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As provided in Footnote 49, AT&T requests that once permission is received from the City to 
site the Facility at the Property, the Board permit AT&T to replace and upgrade the equipment at this 
Facility in the future without further zoning proceedings or a new special permit, provided that such 
equipment shall meet the eligible facilities request criteria set forth in 47 CFR § 1.40001. 

         
B. AT&T complies with the Special Permit Criteria set forth in Section 10.43 of the 

Ordinance. 
 

Section 10.43 of the Ordinance specifies the following criteria for issuance of a special 
permit:   “Special permits will normally be granted where specific provisions of this Ordinance 
are met, except when particulars of the location or use, not generally true of the district or of the 
uses permitted in it, would cause granting of such permit to be to the detriment of the public 
interest because: 

 
(a) The requirements of this Ordinance cannot or will not be met, or 
 
AT&T’s Response:  As provided above, AT&T’s proposed modifications comply with the 

requirements set forth in Section 4.32(g), Footnote 49 of the Ordinance, the Spectrum Act and the 
eligible facilities request criteria set forth in 47 CFR § 1.40001.  Granting the special permit would 
not be a detriment to the public interest and is consistent with the Board’s obligations pursuant to 
the Spectrum Act and FCC Order. 

 
(b) Traffic generated or patterns of access or egress would cause congestion, hazard, 

or substantial change in established neighborhood character for the following 
reasons, or 

 
AT&T’s Response:   The proposed modifications to AT&T’s existing Facility will not result 

in any change to the existing traffic on or near the Property.  The Facility will continue to be 
unmanned and only require infrequent visits by a technician (typically two times per month for 
routine diagnostics and/or maintenance, except in cases of emergency), there will be no material 
increase in traffic or disruption to patterns of access or egress that will cause congestion, hazards or 
a substantial change in the established neighborhood character.  AT&T’s maintenance personnel 
will make use of the existing access roads and parking at the building.  Granting the special permit 
would not be a detriment to the public interest and is consistent with the Board’s obligations 
pursuant to the Spectrum Act and FCC Order.  

  
 
(c) The continued operation of or the development of adjacent uses as permitted in 

the Zoning Ordinance would be adversely affected by the nature of the proposed 
use, or 

 
AT&T’s Response:  As described above and illustrated on the attached photographs and 

photosimulations (see Exhibit 5) the proposed modifications to the existing Facility will result in a 
de minimis change in the appearance of the building.  As a result, the Facility as a whole either will 
be hidden from view or will visually blend with existing characteristics of the building and the 
surrounding neighborhood.  Because the proposed installation will not generate any traffic, smoke, 
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dust, heat or glare, discharge noxious substances, nor pollute waterways or groundwater, it will not 
adversely affect residential uses on neighboring streets.  Conversely, the surrounding properties and 
general public will benefit from the potential to enjoy improved wireless communications services.  
Granting the special permit would not be a detriment to the public interest and is consistent with the 
Board’s obligations pursuant to the Spectrum Act and FCC Order.  

 
 
(d) Nuisance or hazard would be created to the detriment of the health, safety and/or 

welfare of the occupant of the proposed use or the citizens of the City, or 
 
AT&T’s Response:   Because the proposed modifications to the existing Facility will not cause 

the Facility to generate any traffic, smoke, dust, heat or glare, discharge noxious substances, nor 
pollute waterways or groundwater, no nuisance or hazard will be created to the detriment of the 
health, safety, or welfare of the occupants of the building or the residents of the City of Cambridge.  
To the contrary, the proposed Facility will benefit the City and promote the safety and welfare of its 
residents, businesses and drivers by providing reliable state-of-the-art digital wireless voice and data 
services that will improve the reliability of emergency communications with the police and fire 
departments by eliminating dropped or blocked calls due to inadequate signal strength or 
insufficient network capacity to handle call volume, particularly important during emergency 
situations.  The Facility, as modified, will continue to comply with all federal, state and local safety 
requirements including the standards established by the FCC and Federal Aviation Administration 
(FAA). (See Exhibit 8 Maximum Permissible Exposure Study, Theoretical Report).  Granting the 
special permit would not be a detriment to the public interest and is consistent with the Board’s 
obligations pursuant to the Spectrum Act and FCC Order.  

  
 
(e) For other reasons, the proposed installation would impair the integrity of the 

district or adjoining district or otherwise derogate from the intent or purpose of 
this Ordinance, or 

 
AT&T’s Response:  The purpose of the Ordinance is multifaceted, the relevant aspects of 

which relating to wireless telecommunications facilities include the lessening of congestion in the 
streets, conserving health, securing safety from fire, flood, panic and other danger, conserving the 
value of land and buildings and natural resources, preventing blight and pollution, encouraging the 
most rational use of land throughout the city, including encouraging appropriate economic 
development, and protecting residential neighborhoods from incompatible activities. 

 
As noted above, the proposed modifications to the existing Facility directly accord with the 

purposes of the Ordinance because the modifications will not result in any traffic, smoke, dust, heat 
or glare, discharge noxious substances, nor pollute waterways or groundwater.  As the Facility will 
improve the ability of residents, businesses, travelers and drivers in the area to access state-of-the-
art wireless technology, the City’s ability to provide emergency services will be improved, as will 
the economic development of the City as more people will be able to conduct commerce by virtue 
of a mobile platform.  Because the proposed modifications to the existing Facility will be installed 
on an existing building that includes the Facility, and the proposed modifications are consistent with 
the existing concealment elements, the proposed modifications to the existing Facility are in 
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consistent with the building’s character and will not affect the value of the building or the natural 
resources of the City.  Because the proposed modifications to the existing Facility are designed to 
be consistent with the existing concealment elements of the Facility and characteristics of the 
Property, the visual impact on the underlying and adjacent zoning districts will be de minimis.  As 
a result, the proposed modifications to the existing Facility are consistent with the Ordinance’s 
purpose to allow for less intrusive wireless telecommunications facilities in all districts (other than 
Open Space) including the applicable overlay districts, and the underlying PUD-2 & Residence C-
3A district. Granting the special permit would not be a detriment to the public interest and is 
consistent with the Board’s obligations pursuant to the Spectrum Act and FCC Order. 

 
(f) The new use or building construction is inconsistent with the Urban Design 

Objectives set forth in Section 19.30 
 

AT&T’s Response:  As stated in the Section 19.30, the Citywide Urban Design Objectives 
(“Objectives”) “are intended to provide guidance to property owners and the general public as to 
the city’s policies with regard to the form and character desirable for new development in the city.  
It is understood that application of these principles can vary with the context of specific building 
proposals in ways that, nevertheless, fully respect the policies’ intent.  It is intended that proponents 
of projects, and city staff, the Planning Board and the general public, where public review or 
approval is required, should be open to creative variations from the detailed provisions presented in 
this Section as long as the core values expressed are being served.  A project need not meet all the 
objectives of this Section 19.30 where this Section serves as the basis for issuance of a special 
permit. Rather the permit granting authority shall find that on balance the objectives of the city 
are being served. Nor shall a project subject to special permit review be required to conform to the 
Required Building and Site Plan Requirements set forth in Section 11.50.” [emphasis added].  For 
the reasons stated in AT&T’s response to this Section 10.43(f) of the Zoning Ordinance and in its 
application generally, “on balance, the objectives of the city are being served” by the installation of 
the Facility at the Property so that granting the special permit would not be a detriment to the public 
interest and is consistent with the Board’s obligations pursuant to the Spectrum Act and FCC Order. 

 
The following are the Objectives’ headings as appearing in the Ordinance: 
 

19.31:  New projects should be responsive to the existing or anticipated pattern of 
development. 

 
AT&T’s Response:  The existing Facility is located on and within the existing building, some 

of the equipment of which is hidden from view behind the screen wall and within the building, or 
otherwise obstructed from view, and the remaining equipment utilizes the existing antenna 
mounting frame and blends with the structures and colors of the building to the extent feasible.  The 
proposed modifications to the existing Facility are consistent with the previously approved design 
and concealment elements of the existing Facility.  Therefore, the proposed modifications are 
responsive to the existing pattern of development in the Property’s applicable zoning and overlay 
districts.  

 
19.32:  Development should be pedestrian and bicycle-friendly, with a positive 
relationship to its surroundings. 
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AT&T’s Response:  The existing Facility is located on and within the existing building.  The 

Facility is only accessed by authorized AT&T personnel for routine maintenance one to two times 
per month and is not accessed by the general public.  The proposed modifications to the existing 
Facility will not result in any increase in routine visits nor otherwise result in a change in traffic 
patterns in the vicinity of the Property that would affect pedestrian flow or cyclists’ access to the 
building or surrounding areas within the Property’s applicable zoning districts. 

 
19.33 The building and site design should mitigate adverse environmental impacts of 
a development upon its neighbors.  Indicators include[9] 
 
(1) Mechanical equipment that is carefully designed, well organized or visually 
screened from its surroundings and is acoustically buffered from neighbors. 
Consideration is given to the size, complexity and appearance of the equipment, 
its proximity to residential areas, and its impact on the existing streetscape and 
skyline. The extent to which screening can bring order, lessen negative visual 
impacts, and enhance the overall appearance of the equipment should be taken 
into account. More specifically:  
 

(a) Reasonable attempts have been made to avoid exposing rooftop 
mechanical equipment to public view from city streets. Among the 
techniques that might be considered are the inclusion of screens or a parapet 
around the roof of the building to shield low ducts and other equipment on 
the roof from view.  
 
(b) Treatment of the mechanical equipment (including design and massing of 
screening devices as well as exposed mechanical elements) that relates well to 
the overall design, massing, scale and character of the building.  
 
(c) Placement of mechanical equipment at locations on the site other than on 
the rooftop (such as in the basement), which reduces the bulk of elements 
located on the roof; however, at-grade locations external to the building 
should not be viewed as desirable alternatives.  
 
(d) Tall elements, such as chimneys and air exhaust stacks, which are 
typically carried above screening devices for functioning reasons, are 
carefully designed as features of the building, thus creating interest on the 
skyline.  
 
(e) All aspects of the mechanical equipment have been designed with 
attention to their visual impact on adjacent areas, particularly with regard to 
residential neighborhoods and views and vistas.  
 

AT&T’s Response:   As shown in the photosimulations (see Exhibit 5), the existing Facility, 
as proposed to be modified herein, will continue to be visually consistent with the color and 

 
9 Inasmuch as Section 19.33 is most relevant to the Facility, it is stated here in full.   
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texture of the building, the concealment elements of the design of the Facility, and with other 
existing wireless communications facilities from competing carriers located on the building.  As 
a result, AT&T’s Facility is in keeping with the building’s existing features without adversely 
affecting the building’s overall design, massing, scale or character.   
 

(2) Trash that is handled to avoid impacts (noise, odor, and visual quality) on 
neighbors, e.g. the use of trash compactors or containment of all trash storage 
and handling within a building is encouraged.  

AT&T’s Response:  The Facility does not generate trash, therefore this design objective 
is inapplicable. 

(3) Loading docks that are located and designed to minimize impacts (visual and 
operational) on neighbors.  

AT&T’s Response:  The Facility does not utilize any loading dock, therefore this design 
objective is inapplicable. 

(4) Stormwater Best Management Practices and other measures to minimize 
runoff and improve water quality are implemented.  

AT&T’s Response:  The existing Facility, and the proposed modifications, are located 
entirely on and within the existing Building on the Property and have no effect on 
stormwater runoff, therefore this design objective is inapplicable. 

(5) Landscaped areas and required Green Area Open Space, in addition to 
serving as visual amenities, are employed to reduce the rate and volume of 
stormwater runoff compared to pre-development conditions.  
 

AT&T’s Response:  The existing Facility and proposed modifications have no effect any 
landscaped or Green Area Open Space, therefore this design objective is inapplicable. 
 

(6) The structure is designed and sited to minimize shadow impacts on 
neighboring lots, especially shadows that would have a significant impact on the 
use and enjoyment of adjacent open space and shadows that might impact the 
operation of a Registered Solar Energy System as defined in Section 22.60 of this 
Zoning Ordinance.  

 
AT&T’s Response:  The existing Facility and proposed modifications are designed so as 
not to cause shadows on neighboring lots. 
 

(7) Changes in grade across the lot are designed in ways that minimize the need 
for structural retaining walls close to property lines.  

AT&T’s Response:  The existing Facility and proposed modifications are located 
entirely on and within the existing building and have no impact on the grade of the 
Property, therefore this design objective is inapplicable. 
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(8) Building scale and wall treatment, including the provision of windows, are 
sensitive to existing residential uses on adjacent lots.  

AT&T’s Response:  The proposed modifications to the existing Facility will not change 
the building’s scale because antennas and equipment will be mounted behind the existing 
screen wall or on an existing antenna mounting frame already located on the building (see  
Exhibit 3).  The existing Facility and proposed modifications are consistent with 
characteristics of the existing building design, maintain the existing concealment 
elements of the Facility and therefore minimize any visual impact from the Facility. 

(9) Outdoor lighting is designed to provide minimum lighting and necessary to 
ensure adequate safety, night vision, and comfort, while minimizing light 
pollution.  

AT&T’s Response:  The existing Facility does not use any outdoor lighting.  The 
proposed modifications to the Facility do not include any additional lighting of the 
Facility or building.  As a result, this design objective is inapplicable. 

(10) The creation of a Tree Protection Plan that identifies important trees on the 
site, encourages their protection, or provides for adequate replacement of trees 
lost to development on the site.  
 

AT&T’s Response:  The existing Facility and proposed modifications are located entirely on 
and within the existing building and have no effect on any trees on the Property, therefore this 
design objective is inapplicable. 
    

19.34:  Projects should not overburden the City infrastructure services, including 
neighborhood roads, city water supply system, and sewer system.  
 

AT&T’s Response:  The existing Facility, including the proposed modifications, is a passive 
use and will not generate trash, odor, excess noise, or utilize water or wastewater services.  As 
such, it will not burden the City’s infrastructure services.  

 
19.35:  New construction should reinforce and enhance the complex urban aspects of 
Cambridge as it has developed historically. 

 
AT&T’s Response:   The proposed modification of the existing Facility located on and within 
the existing building, will obviate the need for AT&T to construct an additional Facility to 
address its wireless network coverage need in this area of Cambridge.  The existing Facility and 
the proposed modifications blend the equipment with the building texture and color, and are 
consistent with the concealment elements of the Facility’s design.  As a result, the Facility will 
reinforce the existing Cambridge landscape as it currently is manifested at the Property. 

.  
19.36:  Expansion of the inventory of housing in the city is encouraged. 
 

AT&T’s Response:   The Facility and proposed modifications provide wireless services and 
will not adversely impact the City’s housing inventory. 
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19.37.   Enhancement and expansion of open space amenities in the city should be 
incorporated into new development in the city. 
   

AT&T’s Response:   The Facility and proposed modifications are located on and within the 
existing building.  The Facility and proposed modifications will not adversely impact or 
otherwise reduce open space amenities within the City. 

 
VIII. SUMMARY 

 
 
For the foregoing reasons AT&T respectfully requests that the Board to determine that pursuant to the 
Spectrum Act and the FCC Order, the Request constitutes and eligible facilities request and therefore 
AT&T’s Request must be approved administratively, including the issuance of a building permit, 
without the need for further relief from the Board.  In the alternative, without waiving its rights, AT&T 
requests the Board grant the foregoing zoning relief in the form of a Special Permit and such other relief 
as the Board deems necessary to allow the modification and operation of AT&T’s proposed Facility.  
 
Best Regards, 

Carolyn Seeley 
Authorized Agent to New Cingular Wireless PCS, LLC (“AT&T”) 
 
cc:   Jonathan T. Elder, Esq. 
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