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Digitally signed by Ping Jiang
DN: CN=Ping Jiang, 
dnQualifier=A01410D0000018BD4B59DC30001EECF,
O=Kansas, C=US
Date: 2024.02.16 08:23:30-06'00'

















•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•





























φ

φ

φ

φ

φ

φ

φ

φ

φ

φ



φ φ φ φ φ









Monopole Base Plate Connection

*TIA-222-H Section 15.5 Applied

#VALUE!

Anchor Rod Data Anchor Rod Summary (units of kips, kip-in)
(12) 2-1/4" ø bolts (A615-75 N; Fy=75 ksi, Fu=100 ksi) on 60" BC             Pu_c = 106.67 Pn_c = 268.39 Stress Rating
             Vu = 1.49 Vn = 120.77 40.9%
Base Plate Data             Mu = 4.06 Mn = 128.14 Pass
66" OD x 2.25" Plate (A572-60; Fy=60 ksi, Fu=75 ksi)
 Base Plate Summary  
Stiffener Data Max Stress (ksi): 17.87 (Flexural)
N/A Allowable Stress (ksi): 54  
 Stress Rating: 31.5% Pass
Pole Data
51.04" x 0.3125" 18-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

37.12
17.91

Adjusted Pole Reactions

BU # 845993

Applied Loads

Site Name RLINGTON - NEPAUG RO
Order # 662898 Rev.0

Analysis Considerations

Site Info

TIA-222 Revision H
Grout Considered: No

Analysis ResultsConnection Properties

Iar (in) 4.1875

Moment (kip-ft) 1554.49
Axial Force (kips) 37.12

Shear Force (kips) 17.91

Moment (kip-ft) 
Axial Force (kips) 

Shear Force (kips) 

0.00

Analysis Date: 2/15/2024CCIplate - Version 5.0.2



Tower Type:

37.14 kips Capacity Demand Rating* Check
17.89 kips 330.09 0.00 0.0% Pass

146.99 17.89 11.6% Pass
9.40 1.46 14.8% Pass

1554.49 ft-kips 3533.06 1672.90 47.3% Pass
120 ft 3903.08 1606.37 39.2% Pass

ft 558.49 0.00 0.0% Pass
8.625 in 31187.52 62.72 0.2% Pass

in 3170.65 531.99 16.0% Pass
810.44 90.62 10.6% Pass
0.190 0.017 8.7% Pass

Square 3904.13 963.82 23.5% Pass
7 ft 0.190 0.000 0.0% Pass

0.9 ft 3904.13 0.00 0.0% Pass
8

30
4 Structural Rating*: 39.2%
4 Soil Rating*: 47.3%

Tie
6 in

5 ft
22.6 ft

3 ft
8

22
8

29
3 in

60 ksi
4 ksi

150 pcf

120 pcf
12.000 ksf <--Toggle between Gross and Net

0.000 ksf
30 degrees

15.1875
0.45
3.50 ft
No
4 ft

Neglected Depth, N:
Foundation Bearing on Rock?

Groundwater Depth, gw:

Concrete Compressive Strength, F'c:

Ultimate Net Bearing, Qnet:
Cohesion, Cu:

Friction Angle, :

SPT Blow Count, Nblows:
Base Friction, :

Material Properties
Rebar Grade, Fy:

Dry Concrete Density, c:

Soil Properties
Total Soil Unit Weight, :

Pad Rebar Size (Bottom dir. 2), Sp2:
Pad Rebar Quantity (Bottom dir. 2), mp2:

Pad Clear Cover, ccpad:

Pad Thickness, T:
Pad Rebar Size (Top dir.2), Sptop2:

Pad Rebar Quantity (Top dir. 2), mptop2:

Pier Clear Cover, ccpier:

Pier Tie/Spiral Size, St:

Depth, D:
Pad Width, W1:

Pad Properties

Ext. Above Grade, E:
Pier Rebar Size, Sc:

Pier Rebar Quantity, mc:

Pier Tie/Spiral Quantity, mt:
Pier Reinforcement Type:

BP Dist. Above Fdn, bpdist:
Bolt Circle / Bearing Plate Width, BC:

Pier Properties
Pier Shape:

Pier Diameter, dpier:

Uplift, Puplift:
Uplift Shear, Vu_uplift:

Moment, Mu:
Tower Height, H:

Base Face Width, BW:

Top & Bot. Pad Rein. Different?:

*Rating per TIA-222-H Section 
15.5

Pier and Pad Foundation

BU # : 845993
BURLINGTON-NEPSite Name:

App. Number:

HTIA-222 Revision:
Monopole

Superstructure Analysis Reactions
Compression, Pcomp:

Base Shear, Vu_comp:
Lateral (Sliding) (kips)

Block Foundation?:
Rectangular Pad?:

Flexural 2-way (Tension) (kip*ft)
Pad Shear - 2-way (Uplift) (ksi)
Flexural 2-way (Comp) (kip*ft)

Pad Shear - 2-way (Comp) (ksi)

Foundation Analysis Checks

Pad Shear - 1-way (kips)
Pad Flexure (kip*ft)

Pier Compression (kip)
Pier Flexure (Tension) (kip*ft)

Pier Flexure (Comp.) (kip*ft)

Bearing Pressure (ksf)

Uplift (kips)

Overturning (kip*ft)

Version 5.0.2



ASCE Hazards Report
Address:
No Address at This Location

Standard: ASCE/SEI 7-16 Latitude: 41.782461
Risk Category: II Longitude: -72.989633
Soil Class: D - Default (see 

Section 11.4.3)
Elevation: 832.3478464481224 ft 

(NAVD 88)

Wind
Results:

Wind Speed 115 Vmph
10-year MRI 75 Vmph
25-year MRI 84 Vmph
50-year MRI 89 Vmph
100-year MRI 96 Vmph

Data Source: ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4, and Section 26.5.2
Date Accessed: Thu Feb 15 2024

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-16 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2. Glazed openings need not be 
protected against wind-borne debris.

Page 1 of 3https://ascehazardtool.org/ Thu Feb 15 2024



SS : 0.178
S1 : 0.054
Fa : 1.6
Fv : 2.4
SMS : 0.285
SM1 : 0.13
SDS : 0.19

SD1 : 0.086
TL : 6
PGA : 0.095
PGA M : 0.152
FPGA : 1.6
Ie : 1
Cv : 0.7

Seismic Design Category: B Design Response SpectrumDesign Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumRSeSeSeSeSeSeSeisisisisisisismic Design Category: Bsponse SpectrumCategory:Category: BBegeg

S  (g) vs T(s)a

Design Vertical Response SpectrumDesign Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumRMCE   Vertical Response Spectrum  

S  (g) vs T(s)a

Seismic

D - Default (see Section 11.4.3)Site Soil Class: 
Results:

Data Accessed: Thu Feb 15 2024
Date Source: 
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 Table 1.5-2. Additional data for 
site-specific ground motion procedures in accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.

Page 2 of 3https://ascehazardtool.org/ Thu Feb 15 2024



Ice
Results:

Data Source: 
Date Accessed: 

Ice Thickness: 1.00 in.
Concurrent Temperature: 5 F
Gust Speed 50 mph

Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8
Thu Feb 15 2024

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 500-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

The ASCE Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of any 
kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; or 
has been extrapolated from maps incorporated in the ASCE standard. While ASCE has made every effort to use data obtained from reliable 
sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, currency, or 
quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, affiliation, 
relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE Hazard Tool.

Page 3 of 3https://ascehazardtool.org/ Thu Feb 15 2024



Date: 2023.11.22 13:26:41-04'00'
Digitally signed by Peter M. Albano
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Structure:  5000382154-VZW - BURLINGTON W CT
Sector:

Structure Type:

Mount Elev:

A
Monopole 10214356

96.50

11/21/2023

Page: 1

Plan View

Front View - Looking at Structure

Copyright 2019 by Tower Engineering Solutions, LLC. All Rights Reserved

123

R4
A1 A2

A6

R5
A3

Structure

Height Width H Dist Pipe Pipe Ant C. Ant Ant

Ref# Model (in) (in) Frm L. # Pos V Pos Frm T. H Off Status Validation

R4 RF4439d-25A 15 15 138.25 1 a Behind 45 0 Added

A1 NHH-65B-R2B 72 11.9 74.75 2 a Front 42 -7 Added

A2 NHHSS-65B-R2BT4 72 11.9 74.75 2 a Front 42 7 Added

A6 RT4423-48A 11.8 8.7 74.75 2 a Behind 84 0 Added

R5 RF4461d-13A 15 15 74.75 2 a Behind 45 0 Added

A3 MT6413-77A 28.9 15.8 11.25 3 a Front 42 0 Added

M113 RRFDC-3315-PF-48 29.5 16.5 Member Retained 04/14/2021



Structure:  5000382154-VZW - BURLINGTON W CT
Sector:

Structure Type:

Mount Elev:

B
Monopole 10214356

96.50

11/21/2023

Page: 2

Plan View

Front View - Looking at Structure

Copyright 2019 by Tower Engineering Solutions, LLC. All Rights Reserved

123

R4
A1 A2

A6

R5
A3

Structure

Height Width H Dist Pipe Pipe Ant C. Ant Ant

Ref# Model (in) (in) Frm L. # Pos V Pos Frm T. H Off Status Validation

R4 RF4439d-25A 15 15 138 1 a Behind 45 0 Added

A1 NHH-65B-R2B 72 11.9 76.5 2 a Front 42 -7 Added

A2 NHHSS-65B-R2BT4 72 11.9 76.5 2 a Front 42 7 Added

A6 RT4423-48A 11.8 8.7 76.5 2 a Behind 84 0 Added

R5 RF4461d-13A 15 15 76.5 2 a Behind 45 0 Added

A3 MT6413-77A 28.9 15.8 11 3 a Front 42 0 Added



Structure:  5000382154-VZW - BURLINGTON W CT
Sector:

Structure Type:

Mount Elev:

C
Monopole 10214356

96.50

11/21/2023

Page: 3

Plan View

Front View - Looking at Structure

Copyright 2019 by Tower Engineering Solutions, LLC. All Rights Reserved

123

R4
A1 A2

A6

R5
A3

Structure

Height Width H Dist Pipe Pipe Ant C. Ant Ant

Ref# Model (in) (in) Frm L. # Pos V Pos Frm T. H Off Status Validation

R4 RF4439d-25A 15 15 138 1 a Behind 45 0 Added

A1 NHH-65B-R2B 72 11.9 73.75 2 a Front 42 -7 Added

A2 NHHSS-65B-R2BT4 72 11.9 73.75 2 a Front 42 7 Added

A6 RT4423-48A 11.8 8.7 73.75 2 a Behind 84 0 Added

R5 RF4461d-13A 15 15 73.75 2 a Behind 45 0 Added

A3 MT6413-77A 28.9 15.8 10.75 3 a Front 42 0 Added





2 V4.0 Updated on 3-31-2021

FCC #

Sector /
Position 

Vertical 
Offset 

Dimension
 "u"

Horizontal 
Offset "C1, 

C2, C3, etc."

Sector /
Position 

Vertical 
Offset 

Dimension
 "u"

Horizontal 
Offset "C1, 

C2, C3, etc."

A1 70.50 11.75 C1 70.50 12.00
A2 70.50 75.25 C2 70.50 76.25
A3 70.50 138.75 C3 70.50 139.25
A4 C4
A5 C5
A6 C6
B1 70.50 12.00 D1
B2 70.50 73.50 D2
B3 70.50 139.00 D3
B4 D4
B5 D5
B6 D6

20.00
96
25

27.22

Photos of 
antennas

For T-Arms/Platforms on monopoles, report the weld size from the main standoff to the plate bolting into the collar mount.
Tower Face Width at Mount Elev. (ft.): 

Mounting Locations 
[Units are inches and degrees]Enter antenna model. If not labeled, enter "Unknown". 

Tower Leg Size or Pole Shaft Diameter at Mount Elev. (in.):

Distance from top of bottom support rail to lowest tip of ant./eqpt. of Carrier above. (N/A if > 10 ft.) :
Distance from top of bottom support rail to highest tip of ant./eqpt. of Carrier below. (N/A if > 10 ft.) :

Please enter additional infomation or comments below.

Please insert the sketches of the antenna mount from the 
"Sketches" tab with dimensions and members here.

Tower Owner:
Site Name:
Site Number or ID:
Mapping Contractor:

This antenna mapping form is the property of TES and under PATENT PENDING. The formation contained herein is considered confidential in nature and is to be used only for the specific customer it was intended for. Reproduction, transmission, publication, 
modification or disclosure by any method is prohibited except by express written permission of TES. All means and methods are the responsibility of the contractor and the work shall be compliant with ANSI/ASSE A 10.48, OSHA, FCC, FAA and other safety 
requirements that may apply. TES is not warrantying the usability of the safety climb as it must be assessed prior to each use in compliance with OSHA requirements.

Weld size for cell below is 1/2"

Distance between bottom rail and mount CL elevation (dim d). Unit is inches. See 'Mount Elev Ref' tab for details. :

2-7/8" x 0.203" x 96"
2-7/8" x 0.203" x 96"
2-7/8" x 0.203" x 96"

Mount Pipe Configuration and Geometries [Unit = Inches]

Mount Pipe Size & Length

2-7/8" x 0.203" x 96"
2-7/8" x 0.203" x 96"
2-7/8" x 0.203" x 96"

Mount Pipe Size & Length

2-7/8" x 0.203" x 96"
2-7/8" x 0.203" x 96"
2-7/8" x 0.203" x 96"

Antenna Mount Mapping Form (PATENT PENDING)
Crown Castle Mapping Date: 4/14/2021
Burlington W CT Tower Type: Monopole
21777719 Tower Height (Ft.): 125
Structural Components Mount Elevation (Ft.): 101.67

An
ts

. I
te

m
s

Antenna Models if 
Known

Width 
(in.)

Depth 
(in.)

Height 
(in.)

Coax 
Size and 

Qty

Antenna 
Center-
line (Ft.)

Vertical 
Distances"b1a, b2a, 
b3a, b1b…." (Inches)

Horiz. 
Offset "h" 
(Use "-" if 

Ant. is 
behind)

Antenna 
Azimuth 

(Degrees)

Photo 
Numbers

Ant1a UHIE, B66a RRH 4x45 12.00 7.00 25.50 jumpers 102.212 44.00 -7.00 64
Ant1b Antel LPA-80080-4CF- 5.75 13.00 48.00 1) 1-5/8" T 102.462 41.00 16.50 50.00 56
Ant1c

Ant2a Unk Radio 12.50 7.00 14.00 jumpers 101.878 48.00 -7.50 85
Ant2b (2) Commscope JAHH 13.00 8.00 72.00 jupers 102.712 38.00 13.00 50.00 77
Ant2c

Ant3a Unk Radio 12.00 7.50 20.50 jumpers 102.483 40.75 -7.00 99
Ant3b Antel LPA-80080-4CF- 5.75 13.00 48.00 1) 1-5/8" T 102.295 43.00 15.50 50.00 92
Ant3c

Ant4a

Ant4b

Ant4c

Ant5a

Ant5b

Ant5c

Ant on
Standoff
Ant on

Standoff
Ant on
Tower
Ant on
TowerAntenna Layout (Looking Out From Tower)

Sector A



Ant1a UHIE, B66a RRH 4x45 12.00 7.00 25.50 102.149 44.75 -7.00 120
Sector A: 50.00 Deg Leg A: Deg Ant1b Antel LPA-80080-4CF- 5.75 13.00 48.00 102.378 42.00 14.50 170.00 113
Sector B: 170.00 Deg Leg B: Deg Ant1c

Sector C: 290.00 Deg Leg C: Deg Ant2a Unk Radio 12.50 7.00 14.00 102.003 46.50 -7.50 125
Sector D: Deg Leg D: Deg Ant2b (2) Commscope JAHH 13.00 8.00 72.00 102.753 37.50 14.00 170.00 125

Ant2c

Location: Ant3a Unk Radio 12.00 7.50 20.50 102.358 42.25 -7.00 146
Ant3b Antel LPA-80080-4CF- 5.75 13.00 48.00 102.628 39.00 15.00 170.00 138
Ant3c

Ant4a

Ant4b

Ant4c

Ant5a

Ant5b

Ant5c

Ant on
Standoff
Ant on

Standoff
Ant on
Tower
Ant on
Tower

Ant1a UHIE, B66a RRH 4x45 12.00 7.00 25.50 102.108 45.25 -7.00 161
Ant1b Antel LPA-80080-4CF- 5.75 13.00 48.00 102.712 38.00 14.00 290.00 158
Ant1c

Ant2a Unk Radio 12.50 7.00 14.00 102.212 44.00 -8.50 165
Ant2b (2) Commscope JAHH 13.00 8.00 72.00 102.712 38.00 13.50 290.00 165
Ant2c

Ant3a Unk Radio 12.00 7.50 20.50 102.378 42.00 -6.75 181
Ant3b Antel LPA-80080-4CF- 5.75 13.00 48.00 102.462 41.00 14.00 290.00 177
Ant3c

Ant4a

Ant4b

Ant4c

Ant5a

Ant5b

Ant5c

Ant on
Standoff (2) RRFDC-3315-PF-48 14.50 10.00 19.00 ) 1.5" Hybr 101.83 185

Ant on
Standoff GPS on 36" Pipe moun 3.00 3.00 3.00 (1) 1/2" TX 103 185

Ant on
Tower
Ant on
Tower

Ant1a

Ant1b

Ant1c

Ant2a

Ant2b

Ant2c

Ant3a

Ant3b

Ant3c

Ant4a

Ant4b

Ant4c

Ant5a

Ant5b

Ant5c

Ant on
Standoff
Ant on

Standoff
Ant on
Tower
Ant on
Tower

Sector C

Sector D

For T-Arms/Platforms on monopoles, record the weld size from the main standoff 
member to the plate bolting into the collar. See below for reference.

Climbing 
Facility

Corrosion Type:
Access:

Condition:

Sector BMount Azimuth (Degree)
for Each Sector

Tower Leg Azimuth (Degree)
for Each Sector

Deg
N/A
Climbing path was obstructed.
Missing safety cable.

Climbing Facility Information

Please insert a photo of the mount centerline measurement here.



Issue # Photo #

1

2

3

4

5

6

7

8

Photo #

Photo #
Photo #
Photo #
Photo #
Photo #

Type of Light:

Standard Conditions
1. Obvious safety and structural issues/deficiencies noticed at the time of the mount mapping are to be reported in this mapping. However, this mount mapping is not a condition assessment of the mount.

6. Please measure and report the size and length of all existing antenna mounting pipes.

8. Don't delete or rearrange any sheet or contents of any sheet from this mapping form.
7. Please measure and report the antenna information for all sectors. 

Observed Safety and Structural Issues During the Mount Mapping

2. If the thickness of the existing pipes or tubing can't be obtained from a general tool (such as Caliper), please use an ultrasonic measurement tool (thickness gauge) to measure the thickness.
3. Please create all required detail sketches of the mounts and insert them into the "Sketches" tab.
4. Please measure and enter the bolt sizes and types under the Members Box in the spreadsheet of the mount type.
5. Take and label the photos of the tower, mounts, connections, antennas and all measurements. Minimum 50 photos are required.

Observed Obstructions to Tower Lighting System

Description of Obstruction:

Lighting Technology:
Elevation (AGL) at base of light (Ft.):

Is a service loop available?
Is beacon installed on an extension?

Mapping Notes

1. Please report any visible structural or safety issues observed on the antenna mounts (Damaged members, loose connections, tilting mounts, safety climb issues, etc.) 

Description of Issue

If the tower lighting system is being obstructed by the carrier's equipment (for example: a light nested by the antennas), please provide photos and fill in the information below.

Additional Comments:



V4.0 Updated on 3-31-2021

FCC #

Tower Owner:
Site Name:
Site Number or ID:
Mapping Contractor:

Please Insert Sketches of the Antenna Mount

This antenna mapping form is the property of TES and under PATENT PENDING. The formation contained herein is considered confidential in nature and is to be used only for the specific customer it was intended for. Reproduction, transmission, publication, 
modification or disclosure by any method is prohibited except by express written permission of TES. All means and methods are the responsibility of the contractor and the work shall be compliant with ANSI/ASSE A 10.48, OSHA, FCC, FAA and other safety 
requirements that may apply. TES is not warrantying the usability of the safety climb as it must be assessed prior to each use in compliance with OSHA requirements.

Antenna Mount Mapping Form (PATENT PENDING)
Crown Castle Mapping Date: 4/14/2021
Burlington W CT Tower Type: Monopole
21777719 Tower Height (Ft.): 125
Structural Components Mount Elevation (Ft.): 101.67







































































































































































































































































































             

 

 

 

 
 
 
 

 

 

 
 
 

 

 

 

 

 

 

 



             

 

 

 

April 26, 2024 

Crown Castle 
1800 W. Park Drive 
Westborough, MA  01581 

 

Emissions Analysis for: 

Crown Castle Site:  845993 – Burlington - Nepaug Road 

Verizon Wireless Site: Burlington W CT 

 

Fox Hill Telecom, Inc (“Fox Hill”) was directed to analyze the proposed upgrades for Verizon Wireless 
to the  Crown Castle facility located at 12 Nepaug Road, Burlington, CT, for the purpose of determining 
whether the emissions from the Proposed Verizon Wireless Antenna Installation, in addition to all 
existing radio systems located on this property, are within specified federal limits.  

All information used in this report was 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 ( W/cm2). 
The number of W/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 population 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 population 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. 

 

 

 



             

 

 

 

General population exposure to radio frequencies is regulated and enforced in units of microwatts per 
square centimeter ( W/cm2). The general population exposure limits for the 700 MHz band & the          
850 MHz cellular band are approximately 497 W/cm2 and 586 W/cm2 respectively. The general 
population exposure limit for the 1900 MHz (PCS), 2100 MHz (AWS), 3500 MHz (CBRS) and 3700 
MHz (C band) frequency bands is 1000 W/cm2. Because each carrier will be using different frequency 
bands, and each frequency band has different exposure limits, it is necessary to report the percentage 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 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 and can exercise 
control over his or her exposure by leaving the area or by some other appropriate means. 

Additional details can be found in FCC OET 65. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



             

 

 

 

CALCULATIONS 

Calculations were performed for the proposed upgrades to the Crown Castle facility for Verizon Wireless 
located at 12 Nepaug Road, Burlington, CT, using the equipment information listed below. All 
calculations were performed per the specifications under FCC OET 65 for far field modeling calculations. 

In OET-65, plane wave power densities in the far field of an antenna are calculated by considering 
antenna gain and reflective waves that would contribute to exposure.  

Since the radiation pattern of an antenna has developed in the far field region the power gain in specific 
directions needs to be considered in exposure predictions to yield an Effective Radiated Power (ERP) in 
each specific direction from the antenna.  Also, since the vertical radiation pattern of the antenna is 
considered, the exposure calculations would most likely be reduced significantly at ground level, resulting 
in a more realistic estimate of the actual exposure levels. To determine a worst-case scenario at each point 
along the calculation radials, each point was calculated using the antenna gain value at each angle of 
incident and compared against the result using an isotropic radiator at the antenna height with the greater 
of the two used to yield the more pessimistic far field value for each point along the calculation radial.  

Additionally, to model a truly "worst case" prediction of exposure levels at or near a surface, such as at 
ground-level or on a rooftop, reflection off the surface of antenna radiation power can be assumed, 
resulting in a potential 1.6 times increase in power density in calculating far field power density values.  

With these factors considered, the worst case far field prediction model utilized in this analysis is 
determined by the following equation: 

Equation 9 per FCC OET65 for Far Field Modeling 

 

 
S = Power Density (in w/cm2) 
ERP = Effective Radiated Power from antenna (watts) 
R = Distance from the antenna (meters) 
 

Predicted far field power density values for all carriers identified in this report were calculated 6 feet 
above the ground level and are displayed as a percentage of the applicable FCC standards. All emissions 
values for other carriers were calculated using the same Far Field model outlined above, using industry 
standard radio configurations and frequency band selection based upon available licenses in this 
geographic area for emissions contribution estimates.  

 

 



             

 

 

 

 

For each Verizon Wireless sector, the following channel counts, frequency bands and power levels were 
utilized as shown in Table 1: 

 

Technology Frequency Band Channel Count 
Transmit Power per 

Channel (W) 
LTE 700 MHz 4 40 

LTE / 5G 850 MHz 4 40 
LTE 1900 MHz (PCS) 4 40 
LTE 2100 MHz (AWS) 4 40 
LTE 3500 MHz (CBRS) 4 25 
5G 3700 MHz (C Band) 2 160 

 

Table 1: Channel Data Table 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



             

 

 

 

The following Verizon Wireless antennas listed in Table 2 – Antenna Data were used in the modeling for 
transmission in the 700 MHz, 850 MHz, 1900 MHz (PCS), 2100 MHz (AWS), 3500 MHz (CBRS) and 
3700 MHz (C Band) frequency bands.  This is based on feedback from Verizon Wireless regarding 
anticipated antenna selection. Maximum gain values for all antennas are listed in Table 3 – Verizon 
Wireless Inventory and Power Data below. 

 

Sector 
Antenna 
Number Antenna Make / Model 

Antenna 
Centerline 

(ft) 
A 1 Commscope NHH-65B-R2B 99 
A 2 Commscope NHHSS-65B-R2BT4 99 
A 3 Samsung MT6413-77A 99 
B 1 Commscope NHH-65B-R2B 99 
B 2 Commscope NHHSS-65B-R2BT4 99 
B 3 Samsung MT6413-77A 99 
C 1 Commscope NHH-65B-R2B 99 
C 2 Commscope NHHSS-65B-R2BT4 99 
C 3 Samsung MT6413-77A 99 

 
Table 2: Antenna Data 

 

All calculations were done with respect to uncontrolled / general population threshold limits. 

 

  

 

 

 

 

 

 

 

 



             

 

 

 

 

RESULTS 

Per the calculations completed for the proposed Verizon Wireless configurations Table 3 shows resulting 
emissions power levels and percentages of the FCC’s allowable general population limit. 

 

Antenna 
ID  Antenna Make / Model Frequency Bands 

Antenna 
Gain (dBd) 

Channel 
Count 

Total TX 
Power (W) ERP (W) MPE %     

Antenna 
A1 

Commscope             
NHH-65B-R2B 

700 MHz / 850 MHz / 
1900 MHz (PCS) 

12.75 / 12.85 
/ 15.75 12 480 12,111.28 3.26 

Antenna 
A2 

Commscope             
NHHSS-65B-R2BT4 

2100 MHz (AWS) / 
3500 MHz (CBRS) 15.85 / 15.88 8 260 10,026.04 1.09 

Antenna 
A3 

Samsung                
MT6413-77A 3700 MHz (C Band) 23.15 2 320 66,092.16 5.29 

Sector A Composite MPE% 9.64 
Antenna 

B1 
Commscope            

NHH-65B-R2B 
700 MHz / 850 MHz / 

1900 MHz (PCS) 
12.75 / 12.85 

/ 15.75 12 480 12,111.28 3.26 
Antenna 

B2 
Commscope             

NHHSS-65B-R2BT4 
2100 MHz (AWS) / 
3500 MHz (CBRS) 15.85 / 15.88 8 260 10,026.04 1.09 

Antenna 
B3 

Samsung                
MT6413-77A 3700 MHz (C Band) 23.15 2 320 66,092.16 5.29 

Sector B Composite MPE% 9.64 
Antenna 

C1 
Commscope             

NHH-65B-R2B 
700 MHz / 850 MHz / 

1900 MHz (PCS) 
12.75 / 12.85 

/ 15.75 12 480 12,111.28 3.26 
Antenna 

C2 
Commscope             

NHHSS-65B-R2BT4 
2100 MHz (AWS) / 
3500 MHz (CBRS) 15.85 / 15.88 8 260 10,026.04 1.09 

Antenna 
C3 

Samsung              
MT6413-77A 3700 MHz (C Band) 23.15 2 320 66,092.16 5.29 

Sector C Composite MPE% 9.64 
 

Table 3: Verizon Wireless Inventory and Power Data table 

 

 

 

 

 



             

 

 

 

Table 4: All Carrier MPE Contributions shows all additional identified carriers on site and their emissions 
contribution estimates, along with the newly calculated maximum Verizon Wireless far field emissions 
contributions per this report. FCC OET 65 specifies that for carriers utilizing directional antennas the 
highest recorded sector value be used for composite site emissions values due to their greatly reduced 
emissions contributions in the directions of the adjacent sectors. For this site, all three Verizon Wireless 
sectors have the same configuration yielding the same results for all three sectors. Table 5 below shows a 
summary for each Verizon Wireless Sector as well as the composite estimated emissions value for the 
site. 

 
 
 
 
 
 
 
 
 
 

 
Table 4: All Carrier MPE Contributions 

 

 

 

 
 
 
 
 
 
 

 
Table 5: Site MPE Summary 

 

 

 

 

 

 

Site Composite MPE% 
Carrier MPE% 

Verizon Wireless – Max Per Sector Value 9.64 % 
AT&T 7.07 % 
Sprint 1.57 % 

T-Mobile 7.22 % 
Dish Wireless 8.30 % 

Site Total MPE %: 33.80 % 

Verizon Wireless Sector A Total: 9.64 % 
Verizon Wireless Sector B Total: 9.64 % 
Verizon Wireless Sector C Total: 9.64 % 

 
Site Total: 33.80 % 



             

 

 

 

 

Table 6 below details a breakdown by frequency band and technology for the MPE power values for the 
maximum calculated Verizon sector(s). For this site, all three Verizon Wireless sectors have the same 
configuration yielding the same results for all three sectors. 

 

 

 

Table 6: Verizon Wireless Maximum Sector MPE Power Values 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Verizon Wireless _ Frequency Band / 
Technology                                

Max Power Values                          
(Per Sector) 

# 
Channels 

Watts ERP 
(Per Channel) 

Height     
(feet) 

Total Power 
Density 

( W/cm2) 

Frequency             
(MHz) 

Allowable 
MPE 

( W/cm2) 

Calculated % 
MPE 

Verizon Wireless 700 MHz LTE 4 753.46 99 7.06 700 MHz 497 1.42% 
Verizon Wireless 850 MHz LTE / 5G 4 771.01 99 6.86 850 MHz 586 1.17% 

Verizon Wireless 1900 MHz (PCS) LTE 4 1,503.35 99 6.70 1900 MHz (PCS) 1000 0.67% 
Verizon Wireless 2100 MHz (AWS) LTE 4 1,538.37 99 6.70 2100 MHz (AWS) 1000 0.67% 
Verizon Wireless 3500 MHz (CBRS) LTE 4 968.14 99 4.20 3500 MHz (CBRS) 1000 0.42% 
Verizon Wireless 3700 MHz (C Band) 5G 2 33,046.08 99 52.90 3700 MHz (C Band) 1000 5.29% 

      Total: 9.64 % 



             

 

 

 

Summary 

All calculations performed for this analysis yielded results that were within the allowable limits for 
general population exposure to RF Emissions.  

The anticipated maximum composite contributions from the Verizon Wireless facility as well as the site 
composite emissions estimates value with regards to compliance with FCC’s allowable limits for general 
population exposure to RF Emissions are shown here: 

Verizon Wireless Sector Power Density Value (%) 
Sector A: 9.64 % 
Sector B: 9.64 % 
Sector C: 9.64 % 

Verizon Wireless Maximum 
Total (per sector): 9.64 % 

  
Site Total: 33.80 % 

  
Site Compliance Status:  COMPLIANT 

 

 

The estimated composite emissions value for this site, assuming all carriers present, is 33.80 % of the 
allowable FCC established general population limit sampled at the ground level. This is based upon the 
far field calculations performed for all carriers identified in this report. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that 
carriers over a 5% contribution to the composite value will require measures to bring the site into 
compliance. For this facility, the composite estimated values calculated were well within the allowable 
100% threshold standard per the federal government.  

 

 

 

Scott Heffernan 
Principal RF Engineer 
Fox Hill Telecom, Inc 
Worcester, MA  01609 
(978)660-3998 
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