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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT 
EVALUATION OF HUMAN EXPOSURE POTENTIAL 

TO NON-IONIZING EMISSIONS 

SPRINT Existing Facility 

Site ID: CT03XC202 

Rasmussen Water Tank 
160 Plantation Road 

East Windsor, CT  06016 

August 31, 2017 

EBI Project Number: 6217003875 

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of 
FCC general 
population 

allowable limit: 

8.49 % 
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August 31, 2017 

SPRINT  
Attn: RF Engineering Manager 
1 International Boulevard, Suite 800 

Mahwah, NJ  07495 

Emissions Analysis for Site:  CT03XC202 – Rasmussen Water Tank 

EBI Consulting was directed to analyze the proposed SPRINT facility located at 160 Plantation Road, 

East Windsor, CT, for the purpose of determining whether the emissions from the Proposed SPRINT 

Antenna Installation 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. 

Population exposure to radio frequencies is regulated and enforced in units of microwatts per square 

centimeter (μW/cm2). The general population exposure limits for the 850 MHz Band is approximately 

567 μW/cm2. The general population exposure limit for the 1900 MHz (PCS) and 2500 MHz (BRS) 

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.  
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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 done for the proposed SPRINT Wireless antenna facility located at 160 Plantation 

Road, East Windsor, CT, using the equipment information listed below. All calculations were 

performed per the specifications under FCC OET 65. Since SPRINT is proposing highly focused 

directional panel antennas, which project most of the emitted energy out toward the horizon, all 

calculations were performed assuming a lobe representing the maximum gain of the antenna per the 

antenna manufactures supplied specifications, minus 10 dB, was focused at the base of the tower. For this 

report the sample point is the top of a 6-foot person standing at the base of the tower.  

For all calculations, all equipment was calculated using the following assumptions: 

1) 1 CDMA channels (850 MHz) were considered for each sector of the proposed installation.

These Channels have a transmit power of 20 Watts per Channel.

2) 2 LTE channels (850 MHz) were considered for each sector of the proposed installation.

These Channels have a transmit power of 20 Watts per Channel.

3) 5 CDMA channels (1900 MHz (PCS)) were considered for each sector of the proposed

installation.  These Channels have a transmit power of 16 Watts per Channel.

4) 2 LTE channels (1900 MHz (PCS)) were considered for each sector of the proposed

installation. These Channels have a transmit power of 40 Watts per Channel.

5) 8 LTE channels (2500 MHz (BRS)) were considered for each sector of the proposed

installation. These Channels have a transmit power of 20 Watts per Channel.
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6) All radios at the proposed installation were considered to be running at full power and were

uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC

OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated

value at each sample point, all power levels emitting from the proposed antenna installation

are increased by a factor of 2.56 to account for possible in-phase reflections from the

surrounding environment. This is rarely the case, and if so, is never continuous.

7) For the following calculations, the sample point was the top of a 6-foot person standing at the

base of the tower. The maximum gain of the antenna per the antenna manufactures supplied

specifications minus 10 dB was used in this direction.  This value is a very conservative

estimate as gain reductions for these particular antennas are typically much higher in this

direction.

8) The antennas used in this modeling are the RFS APXVSPP18-C-A20 and the RFS

APXVTM14-C-I20 for transmission in the 850 MHz, 1900 MHz (PCS) and 2500 MHz

(BRS) frequency bands.  This is based on feedback from the carrier with regards to

anticipated antenna selection. Maximum gain values for all antennas are listed in the

Inventory and Power Data table below. The maximum gain of the antenna per the antenna

manufactures supplied specifications, minus 10 dB, was used for all calculations.  This value

is a very conservative estimate as gain reductions for these particular antennas are typically

much higher in this direction.

9) The antenna mounting height centerlines of the proposed antennas are 126 feet above ground

level (AGL) for Sector A, 126 feet above ground level (AGL) for Sector B and 126 feet

above ground level (AGL) for Sector C.

10) Emissions values for additional carriers were taken from the Connecticut Siting Council

active database. Values in this database are provided by the individual carriers themselves.

All calculations were done with respect to uncontrolled / general population threshold limits. 
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SPRINT Site Inventory and Power Data by Antenna

Sector: A Sector: B Sector: C 

Antenna #: 1 Antenna #: 1 Antenna #: 1 

Make / Model: 
RFS     

APXVSPP18-C-A20 
Make / Model: 

RFS     

APXVSPP18-C-A20 
Make / Model: 

RFS     

APXVSPP18-C-A20 

Gain: 13.4 / 15.9 dBd Gain: 13.4 / 15.9 dBd Gain: 13.4 / 15.9 dBd 

Height (AGL): 126 feet Height (AGL): 126 feet Height (AGL): 126 feet 

Frequency Bands 
850 MHz / 

1900 MHz (PCS) 
Frequency Bands 

850 MHz / 

1900 MHz (PCS) 
Frequency Bands 

850 MHz / 

1900 MHz (PCS) 

Channel Count 10 Channel Count 10 Channel Count 10 

Total TX 

Power(W): 
220 Watts 

Total TX 

Power(W): 
220 Watts 

Total TX 

Power(W): 
220 Watts 

ERP (W): 7,537.38 ERP (W): 7,537.38 ERP (W): 7,537.38 

Antenna A1 MPE% 2.13 % Antenna B1 MPE% 2.13 % Antenna C1 MPE% 2.13 % 

Antenna #: 2 Antenna #: 2 Antenna #: 2 

Make / Model: 
RFS     

APXVTM14-C-I20 
Make / Model: 

RFS     

APXVTM14-C-I20 
Make / Model: 

RFS     

APXVTM14-C-I20 

Gain: 15.9 dBd Gain: 15.9 dBd Gain: 15.9 dBd 

Height (AGL): 126 feet Height (AGL): 126 feet Height (AGL): 126 feet 

Frequency Bands 2500 MHz (BRS) Frequency Bands 2500 MHz (BRS) Frequency Bands 2500 MHz (BRS) 

Channel Count 8 Channel Count 8 Channel Count 8 

Total TX 

Power(W): 
160 Watts 

Total TX 

Power(W): 
160 Watts 

Total TX 

Power(W): 
160 Watts 

ERP (W): 6,224.72 ERP (W): 6,224.72 ERP (W): 6,224.72 

Antenna A2 MPE% 1.55 % Antenna B2 MPE% 1.55 % Antenna C2 MPE% 1.55 % 

Site Composite MPE% 
Carrier MPE% 

SPRINT – Max per sector 3.69 % 

AT&T 4.64 % 

Clearwire 0.13 % 

T-Mobile 0.03 % 

Site Total MPE %: 8.49 % 

SPRINT Sector A Total: 3.69 % 

SPRINT Sector B Total: 3.69 % 

SPRINT Sector C Total: 3.69 % 

Site Total: 8.49 % 

SPRINT _ Max Values per 

Frequency Band / Technology 

Per Sector 

# 

Channels 

Watts ERP 

(Per Channel) 

Height 

(feet) 

Total Power 

Density 

(W/cm2) 

Frequency  

(MHz) 

Allowable 

MPE 

(W/cm2) 

Calculated 

% MPE 

Sprint 850 MHz CDMA 1 437.55 126 1.09 850 MHz 567 0.19% 

Sprint 850 MHz LTE 2 437.55 126 2.18 850 MHz 567 0.39% 

Sprint 1900 MHz (PCS) CDMA 5 622.47 126 7.77 1900 MHz (PCS) 1000 0.78% 

Sprint 1900 MHz (PCS) LTE 2 1,556.18 126 7.77 1900 MHz (PCS) 1000 0.78% 

Sprint 2500 MHz (BRS) LTE

*NOTE: Totals may vary by 0.01% due to summing of remainders 

8 778.09 126 15.54 2500 MHz (BRS) 1000 1.55% 

Total*: 3.69% 
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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 SPRINT facility as well as the site composite 

emissions value with regards to compliance with FCC’s allowable limits for general population exposure 

to RF Emissions are shown here: 

SPRINT Sector Power Density Value (%) 

Sector A: 3.69 % 

Sector B: 3.69 % 

Sector C: 3.69 % 

SPRINT Maximum 
Total (per sector): 

3.69 % 

  

Site Total: 8.49 % 

  

Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite MPE value for this site assuming all carriers present is 8.49 % of the allowable 

FCC established general population limit sampled at the ground level. This is based upon values listed in 

the Connecticut Siting Council database for existing carrier emissions. 

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 values calculated were well within the allowable 100% 

threshold standard per the federal government.  
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Introduction 

 
Infinigy Engineering has been requested to perform a structural analysis on the existing 135’ 

water tank. All supporting documents have been obtained from the client and are assumed to be 

accurate and applicable to this site. The tank was analyzed using proprietary structural analysis 

software. 

 

Supporting Documentation 
 

Proposed Loading Infinigy Job #526-104, dated November 9, 2017 

 

Analysis Code Requirements 
 

Wind Speed 95 mph (3-Second Gust, VASD) / 123 mph (3-Second Gust, VULT) 

Wind Speed w/ ice 40 mph (3-Second Gust) w/ 3/4” ice 

TIA Revision ANSI/TIA222-G 

Water Tank Code ANSI/AWWA D103-09 

Adopted IBC 2015 IBC  

Structure Class 3 

Exposure Category C 

Topographic Category 1 

Calculated Crest Height 0 ft 

 

Conclusion 
 
Upon reviewing the results of this analysis, it is our opinion that the structure meets the specified 

TIA and AWWA code requirements. The water tank is therefore deemed adequate to support the 

existing and proposed loading as listed in this report. 

 

If you have any questions, require additional information, or actual conditions differ from those 

as detailed in this report please contact me via the information below: 

 

Nathaniel R Ober E.I.T. 

Northeast Structural Region Lead | Infinigy  

1033 Watervliet Shaker Road, Albany, NY 12205 

(O) (518) 690-0790 | (M) (303) 704-0322 

nober@infinigy.com | www.infinigy.com 

 

 

 

 

 

 

 

 
 

mailto:nober@infinigy.com
http://www.infinigy.com/
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Final Configuration 
 

Mount 

Height 

(ft) 

Qty. Appurtenance 
Mount 

Type 

Coax & 

Cables 
Carrier 

130.0 1 4’ Dish -- -- -- 

126.0 

3 RFS APXV9ERR18-C-A20 

Pipe (4) Hybrid Sprint 

3 RFS APXVTM14-C-I20 

3 ALU 1900 MHz RRH 

3 ALU 800 MHz RRH 

3 ALU TD-RRH8x20-25 

115.0 

3 8’ Panel Antennas 

Pipe -- -- 6 5’ Panels 

6 Radio 
  

 

Structure Usages 

 
Overturning Moment Increase:             7.36% 

 
 

Assumptions and Limitations 
 

Our structural calculations are completed assuming all information provided to Infinigy 

Engineering is accurate and applicable to this site. For the purposes of calculations, we assume 

an overall structure condition of “like new” and all members and connections to be free of 

corrosion and/or structural defects. The structure owner and/or contractor shall verify the 

structure’s condition prior to installation of any proposed equipment.  If actual conditions differ 

from those described in this report Infinigy Engineering should be notified immediately to 

complete a revised evaluation. 

 

Our evaluation is completed using standard TIA, AISC, ACI, and ASCE methods and 

procedures. Our structural results are proprietary and should not be used by others as their own.  

Infinigy Engineering is not responsible for decisions made by others that are or are not based on 

our supplied assumptions and conclusions. 

  

This report is an evaluation of the tower structure only and does not reflect adequacy of any 

existing antenna mounts, mount connections, or coax mounting attachments.  These elements are 

assumed to be adequate for the purposes of this analysis and are assumed to have been installed 

per their manufacturer requirements.   
 



Site Name: CT03XC202

Client: Airosmith

Carrier: Sprint

Engineer: NRO

Date: 3/1/2018

Site Information Inputs: Rooftop Inputs:

Adopted Building Code: 2012 IBC Rooftop Wind Speed‐Up?: No

Structure Load Standard: AWWA D100‐11 Height Above Roof (zr): 0.00 ft

Antenna Load Standard: TIA‐222‐G Parapet Height: 0.00 ft

Structure Risk Category: III Distance to Edge of Building (Xb): 0.00 ft

Structure Type: Mount ‐ Pipe Height of Building (Hs): 50.00 ft

Number of Sectors: 3

Structure Shape 1: Round Width of Building Face (Ws): 0.00 ft

Wind Loading Inputs:

Design Wind Velocity: 95 mph (nominal 3‐second gust) qz (psf) Gh FST (psf) qz (psf) Gh FST (psf)

Wind Centerline 1 (z1): 126.0 ft 35.51 1.00 21.31 8.50 1.00 13.15

Side Face Angle (θ): 60 degrees

Exposure Category: C

Topographic Category: 1

Crest Height (H): 1499 ft

Topographic Feature: Hill

Slope Distance (L): 4314 ft

Distance from Crest (x): 259 ft

Ice Loading Inputs:

Is Ice Loading Needed?: No

Ice Wind Velocity: 50 mph (nominal 3‐second gust)

Base Ice Thickness: 1.00 in

Appurtenance Name Elevation (ft)
Total 

Quantity
Ka

Front 

Shape

Side 

Shape

qz 
(psf)

EPA 

(ft2)

Fz 

(lbs)

Fx 

(lbs)

Fz(60)     

(lbs)

Fx(30)     

(lbs)

RFS APXVTM14‐C‐I20 126.0 3 1.00 Flat Flat 33.73 6.34 213.95 121.69 144.75 190.88

RFS APXV9ERR18‐C‐A20 126.0 3 1.00 Flat Flat 33.73 8.02 270.69 195.93 214.62 252.00

Alcatel Lucent TD‐RRH8x20‐25 126.0 3 1.00 Flat Flat 33.73 3.70 124.95 43.65 63.97 104.63

Alcatel‐Lucent 800 MHz RRH 126.0 3 1.00 Flat Flat 33.73 2.13 71.99 59.81 62.85 68.95

Alcatel‐Lucent 1900 MHz RRH 126.0 3 1.00 Flat Flat 33.73 2.31 78.01 80.12 79.59 78.53

8' Panel 115.0 3 1.00 Flat Flat 33.09 9.91 327.96 225.02 250.75 302.23

5' Panel 115.0 6 1.00 Flat Flat 33.09 5.65 186.90 124.09 139.79 171.20

Radio 115.0 6 1.00 Flat Flat 33.09 3.20 105.89 66.18 76.11 95.96

4' Dish 130.0 1 1.00 Flat Round 33.96 19.20 651.95 72.44 217.32 507.07

INFINIGY WIND LOAD CALCULATOR 3.0.2

Input Appurtenance Information and Load Placements: ERROR: Ka factor cannot be less than 1.0 for Mounts.

Wind with IceWind with No Ice



Date: 3/1/2018

Site Name: CT03XC202

Client: Airosmith

Carrier: Sprint

Infinigy Job #: 526‐104

Analysis/Design: Analysis

Wind Speed, 3 sec gust: 95 mph

Name Qty Length (ft) Height (ft) I kz (ft) qz (ft) pw (psf) Area (sqft) Force (lbs) Overturning Moment (ft*lb)

Tower Leg 4.00 35.35 17.50 1.15 0.88 23.30 30.00 35.00 1050.00 73500.00

Diagonals 8.00 49.49 17.50 1.15 0.88 23.30 18.00 2.92 52.50 7350.00

Center Column 1.00 35.00 17.50 1.15 0.88 23.30 18.00 87.50 1575.00 27562.50

Strut Zone 1‐2 1.00 35.00 35.00 1.15 1.01 26.96 30.00 23.33 700.00 24500.00

Name Qty Length (ft) Height (ft) I kz (ft) qz (ft) pw (psf) Area (sqft) Force (lbs) Overturning Moment (ft*lb)

Tower Leg 4.00 35.35 52.50 1.15 1.11 29.36 30.00 35.00 1050.00 220500.00

Diagonals 8.00 43.01 52.50 1.15 1.11 29.36 18.00 2.92 52.50 22050.00

Center Column 1.00 35.00 52.50 1.15 1.11 29.36 18.00 87.50 1575.00 82687.50

Top Horizontal 1.00 25.00 70.00 1.15 1.17 31.19 18.72 16.67 311.94 21836.10

Name Qty Length (ft) Height (ft) I kz (ft) qz (ft) pw (psf) Area (sqft) Force (lbs) Overturning Moment (ft*lb)

Tower Leg 4.00 35.35 87.50 1.15 1.23 32.69 32.69 35.00 1144.32 400511.67

Diagonals 8.00 38.08 87.50 1.15 1.23 32.69 19.62 2.92 57.22 40051.17

Center Column 1.00 35.00 87.50 1.15 1.23 32.69 19.62 87.50 1716.48 150191.88

Handrail 1.00 20.00 105.00 1.15 1.28 33.97 33.97 20.00 679.48 71345.75

Name Midpoint Height Area (ft^2) Height (ft) I kz (ft) qz (ft) pw (psf) Area (sqft) Force (lbs) Overturning Moment (ft*lb)

Tank Bell 120.00 450.00 120.00 1.15 1.32 34.94 20.97 450.00 9434.55 1132146.58

Tank Overturning Moment 

(ft*lb)

Tank + Antennas/Coax 

Overturning Moment (ft*lb)

2274233.14 2441639.94

Overturning Moment Percent 

Increase 7.36 OK

Tank Overturning Moment ‐ ANSI/AWWA D103‐09

Zone 1: 0 ft to 35 ft

Zone 2: 35 ft to 70 ft

Zone 3: 70 ft to 105 ft

Zone 4: 105 ft to 135 ft
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