
  

 
 

 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

  
 

 

 
June 29, 2018       

           

Melanie Bachman         

Executive Director        

Connecticut Siting Council        

10 Franklin Square 

New Britain, CT 06051 

 
Notice of Exempt Modification 

150 E. Aurora Street, Waterbury, CT 06708  

Latitude- 41.5750000 

Longitude- -73.05830000 

 

Dear Ms. Bachman, 

 

 T-Mobile currently maintains (9) existing antennas 105’ level of the existing 109’ smokestack at 150 E. 

Aurora Street in Waterbury, CT. The property is owned by 50 East Aurora Storage & Light MFG LLC. The 

smokestack structure is managed by American Tower Corporation. T-Mobile now intends to replace (3) of its 

existing antennas with (3) new 600/700/1900/2100 MHz antennas, to be placed at the 95’ level of the 

smokestack. T-Mobile also intends to replace (3) remote radio heads and add (1) hybrid cable.   

 

This facility was approved by the City of Waterbury. This was approved on June 27, 2006. The approval is 

enclosed.  

 

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies 16-50j-73, for 

construction that constitutes an exempt modification pursuant to R.C.S.A. 16-50j-72(b)(2). In accordance with 

R.C.S.A. 16-50j-73, a copy of this letter is being sent to Neil O’Leary, Mayor of the City of Waterbury, James 

Sequin, City Planner of the City of Waterbury, as well as the property owner and American Tower Corporation.  

 

The planned modifications to the facility fall squarely within those activities explicitly provided for in R.C.S.A. 

16-50j-72(b)(2). 

 

1. The proposed modification will not result in an increase in the height of the existing structure 

 

2. The proposed modifications will not require the extension of the site boundary.  

 

3. The proposed modifications will not increase noise levels at the facility by six decibels or more, or to 

levels that exceed state and local criteria.  

 

4. The operation of the replacement antennas will not increase radio frequency emissions at the facility to a 

level at or above the Federal Communications Commission safety standard.  

 

 
 
10 INDUSTRIAL AVE,  
SUITE 3 
MAHWAH NJ 07430 
 
PHONE:  201.684.0055 
FAX:        201.684.0066 
 
 

 



5. The proposed modification will not cause a change or alteration in the physical or environmental 

characteristics of the site.  

 

6. The existing structure and its foundation can support the proposed loading.  

 

 

For the foregoing reasons, T-Mobile respectfully submits that the proposed modifications to the above-

referenced telecommunications facility constitute an exempt modification under R.C.S.A. 16-50j-72(b)(2). 

 

Sincerely,  

 

Kyle Richers 
 

Kyle Richers 

Transcend Wireless 

10 Industrial Ave., Suite 3 

Mahwah, New Jersey 07430 

908-447-4716 

krichers@transcendwireless.com 

 

cc: Neil O’Leary- as elected official 

 James Sequin- as zoning official 

50 East Aurora Storage & Light MFG LLC - as property owner 

American Tower Corporation- as smokestack manager  

   

 

 

mailto:krichers@transcendwireless.com
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The Assessor’s of ce is responsible for the maintenance of records on the ownership of properties. 
Assessments are computed at 70% of the estimated market value of real property at the time of the last 

revaluation which was 2017. 

Information on the Property Records for the Municipality of Waterbury was last updated on 6/23/2018.

Parcel Information

Location: 150 EAST AURORA ST Property Use: Industrial Primary Use: Light Industrial

Unique ID: 014307830021 Map Block
Lot:

0143-0783-0021 Acres: 2.55

490 Acres: 0.00 Zone: IG Volume /
Page:

5612/ 341

Developers
Map / Lot:

Census:

Value Information

Appraised Value Assessed Value

Land 235,620 164,930

Buildings 679,372 475,560

Detached Outbuildings 17,882 12,520

Total 932,874 653,010
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Owner's Information

Owner's Data

150 EAST AURORA STORAGE AND LIGHT MFG LL 
25350 BUDDE RD 
SPRING TX 77380 

Building 1

Category: Industrial Use: Light Industrial GLA: 87,293

Stories: 1.00 Construction: Average Year Built: 1942

Heating: Forced Air Fuel: Gas Cooling
Percent:

0%
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Siding: Brick, Solid /Metal
Siding

Roof Material: Beds/Units: 0

 

Special Features

Freight Elevator Power 1

Sprinklers 87293

 

Attached Components

Type: Year Built: Area:

Loading Dock Dock 1976 600

Loading Dock Steel Dock 1942 100

Metal Shed 1942 242

Building 2
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Category: Industrial Use: Light Industrial GLA: 2,562

Stories: 1.00 Construction: Average Year Built: 1976

Heating: Hot Water Fuel: Gas Cooling
Percent:

0%

Siding: Wood Siding Roof Material: Beds/Units: 0

 

Special Features

Sprinklers 2562

 

Attached Components
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Detached Outbuildings

Type: Year Built: Length: Width: Area:

Chain Link Fencing 1942 1,440

Asphalt Paving 1942 14,000

Owner History - Sales

Owner Name Volume Page Sale Date Deed Type Valid Sale Sale Price

150 EAST AURORA STORAGE AND LIGHT MFG LL 5612 341 12/16/2005 Additional Parcel No $610,000

STEIN TRUSTEE LLC 5026 142 06/23/2004 Change of Name No $0

Building Permits

Permit
Number Permit Type

Date
Opened

Date
Closed

Permit
Status Reason

2017.2530 Mechanical 09/19/2017 Open
Permit

INSTALL 7 WASTE OIL HEATERS

2017.1176 Electrical 05/11/2017 Closed REPLACE EXISTING ANTENNAS WITH 3 NEW ANTENNAS _ ADD
3 ANTENNAS & 1 FIBER OPTIC LINE

2016.0269 Commercial
Addition

03/16/2016 Closed ATTACH ANTENNAS TO EXISTING ARRAY ON SMOKESTACK

2016.0071 Plumbing 01/12/2016 Closed REPLACE FAN COIL WITH FURNACE

2015.2806 Commercial
Demolition

10/21/2015 Closed DISMANTLE 6 8X10 GARAGES IN REAR OF PROPERTY

2014.2516 Electrical 09/17/2014 Closed SERV FOR NEWVERIZON WIRELESS SHELTER FOR TOWER

2014.0906 Commercial
Addition

05/14/2014 Closed TELECOM TOWER ON 2 STORY BLDG

Information Published With Permission From The Assessor
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT 
EVALUATION OF HUMAN EXPOSURE POTENTIAL 

TO NON-IONIZING EMISSIONS 
 
 
 
 

T-Mobile Existing Facility 
 

Site ID: CTNH334A 
 

NH334/E Aurora Smokestack 
150 E. Aurora Street 

Waterbury, CT  06708 
  

June 19, 2018 
 

EBI Project Number: 6218004584 
 
 
 
 

 

 

 

 

 

 

 

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of 
FCC general 
population 

allowable limit: 

8.60 % 
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June 19, 2018 

T-Mobile USA 

Attn: Jason Overbey, RF Manager 

35 Griffin Road South 

Bloomfield, CT  06002 

 

Emissions Analysis for Site:  CTNH334A – NH334/E Aurora Smokestack 

 

EBI Consulting was directed to analyze the proposed T-Mobile facility located at 150 E. Aurora Street, 

Waterbury, CT, for the purpose of determining whether the emissions from the Proposed T-Mobile 

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. 

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

centimeter (μW/cm2). The general population exposure limits for the 600 MHz and 700 MHz Band are 

approximately 400 μW/cm2 and 467 μW/cm2 respectively. 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.  
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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 T-Mobile Wireless antenna facility located at 150 E. Aurora 

Street, Waterbury, CT, using the equipment information listed below. All calculations were performed 

per the specifications under FCC OET 65. Since T-Mobile 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 for directional panel antennas, 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) 2 GSM channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 

installation.  These Channels have a transmit power of 30 Watts per Channel. 

 

2) 2 UMTS channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 

installation.  These Channels have a transmit power of 30 Watts per Channel. 

 

3) 2 UMTS channels (AWS Band – 2100 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 30 Watts per Channel. 

 

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

installation. These Channels have a transmit power of 60 Watts per Channel. 

 

5) 2 LTE channels (AWS Band – 2100 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 60 Watts per Channel. 

 

6) 2 LTE channel (600 MHz Band) were considered for each sector of the proposed installation. 

These Channels have a transmit power of 30 Watts per Channel. 
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7) 2 LTE channel (700 MHz Band) were considered for each sector of the proposed installation. 

These Channels have a transmit power of 30 Watts per Channel. 

 

8) 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. 

 

9) 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 for directional panel antennas, 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.  

 

10) The antennas used in this modeling are the Ericsson AIR32 B66A/B2A & Ericsson AIR21 

B2A/B4P for 1900 MHz (PCS) and 2100 MHz (AWS) channels and the RFS 

APXVAARR24_43-U-NA20 for 600 MHz and 700 MHz channels.  This is based on 

feedback from the carrier with regard to anticipated antenna selection. All Antenna gain 

values and associated transmit power levels are shown in the Site Inventory and Power Data 

table below. The maximum gain of the antenna per the antenna manufactures supplied 

specifications, minus 10 dB for directional panel antennas, 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. 

 

11) The antenna mounting height centerlines of the proposed antennas are 105 feet & 95 feet 

above ground level (AGL). 

 

12) 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. 

There were no additional carriers listed at this facility. 

 

13) All calculations were done with respect to uncontrolled / general population threshold limits. 
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T-Mobile Site Inventory and Power Data 

Sector: A Sector: B Sector: C 

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

Make / Model: 
Ericsson     

AIR32 B66A/B2A 
Make / Model: 

Ericsson     

AIR32 B66A/B2A 
Make / Model: 

Ericsson     

AIR32 B66A/B2A 

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

Height (AGL): 105 Height (AGL): 105 Height (AGL): 105 

Frequency 

Bands 
2100 MHz (AWS) 

Frequency 

Bands 
2100 MHz (AWS) 

Frequency 

Bands 
2100 MHz (AWS) 

Channel Count 4 Channel Count 4 Channel Count 4 

Total TX 

Power(W): 
240 

Total TX 

Power(W): 
240 

Total TX 

Power(W): 
240 

ERP (W): 9,337.08 ERP (W): 9,337.08 ERP (W): 9,337.08 

Antenna A1 
MPE% 

3.42 
Antenna B1 

MPE% 
3.42 

Antenna C1 
MPE% 

3.42 

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

Make / Model: 
Ericsson 

AIR21 B2A/B4P 
Make / Model: 

Ericsson 
AIR21 B2A/B4P 

Make / Model: 
Ericsson 

AIR21 B2A/B4P 

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

Height (AGL): 105 Height (AGL): 105 Height (AGL): 105 
Frequency 

Bands 

1900 MHz (PCS) / 

2100 MHz (AWS) 

Frequency 

Bands 

1900 MHz (PCS) / 

2100 MHz (AWS) 

Frequency 

Bands 

1900 MHz (PCS) / 

2100 MHz (AWS) 

Channel Count 6 Channel Count 6 Channel Count 6 

Total TX 

Power(W): 
180 

Total TX 

Power(W): 
180 

Total TX 

Power(W): 
180 

ERP (W): 7,002.81 ERP (W): 7,002.81 ERP (W): 7,002.81 

Antenna A2 
MPE% 

2.57 
Antenna B2 

MPE% 
2.57 

Antenna C2 
MPE% 

2.57 

Antenna #: 3 Antenna #: 3 Antenna #: 3 

Make / Model: 

RFS 

APXVAARR24_43-

U-NA20 

Make / Model: 

RFS 

APXVAARR24_43-

U-NA20 

Make / Model: 

RFS 

APXVAARR24_43-

U-NA20 

Gain: 12.95/ 13.35 dBd Gain: 12.95/ 13.35 dBd Gain: 12.95/ 13.35 dBd 

Height (AGL): 95 Height (AGL): 95 Height (AGL): 95 

Frequency 

Bands 

600 MHz /  

700 MHz 

Frequency 

Bands 

600 MHz /  

700 MHz 

Frequency 

Bands 

600 MHz /  

700 MHz 

Channel Count 4 Channel Count 4 Channel Count 4 

Total TX 
Power(W): 

120 
Total TX 

Power(W): 
120 

Total TX 
Power(W): 

120 

ERP (W): 2,481.08 ERP (W): 2,481.08 ERP (W): 2,481.08 

Antenna A3 
MPE% 

2.60 
Antenna B3 

MPE% 
2.60 

Antenna C3 
MPE% 

2.60 

Site Composite MPE% 

Carrier MPE% 

T-Mobile (Per Sector Max) 8.60 % 

No Additional Carriers Listed 
in the CSC Active MPE 

database NA 

Site Total MPE %*: 8.60 % 

T-Mobile Sector A Total: 8.60 % 

T-Mobile Sector B Total: 8.60 % 

T-Mobile Sector C Total: 8.60 % 

Site Total: 8.60 % 
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T-Mobile Max Power Values (Per Sector)

T-Mobile _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 

T-Mobile AWS - 2100 MHz LTE 4 2,334.27 105 34.25 AWS - 2100 MHz 1000 3.42% 

T-Mobile AWS - 2100 MHz UMTS 2 1,167.14 105 8.56 AWS - 2100 MHz 1000 0.86% 

T-Mobile PCS - 1900 MHz UMTS 2 1,167.14 105 8.56 PCS - 1900 MHz 1000 0.86% 

T-Mobile PCS - 1900 MHz GSM 2 1,167.14 105 8.56 PCS - 1900 MHz 1000 0.86% 

T-Mobile 600 MHz LTE 2 591.73 95 5.37 600 MHz 400 1.34% 

T-Mobile 700 MHz LTE

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

2 648.82 95 5.89 700 MHz 467 1.26% 

Total*:  8.60% 
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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 T-Mobile 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: 

T-Mobile Sector Power Density Value (%) 

Sector A: 8.60  % 

Sector B: 8.60  % 

Sector C: 8.60  % 

T-Mobile Per Sector 

Maximum (Per Sector): 
8.60 % 

Site Total: 8.60 % 

Site Compliance Status: COMPLIANT 

The anticipated composite MPE value for this site assuming all carriers present is 8.60% 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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CENTEK Engineering, Inc.
Structural Analysis – 109-ft Existing Masonry Smokestack
T-Mobile Site Ref ~ CTNH334A
Waterbury, CT
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REPORT SECTION 1-1

I n t r o d u c t i o n
The purpose of this report is to summarize the results of the structural analysis of the equipment
upgrade proposed by T-Mobile on the existing host masonry smokestack located in Waterbury,
CT.

The host structure is a 109-ft tall masonry smokestack. The smokestack geometry and
structural information was obtained from a structural report prepared by Infinigy dated March 9,
2016.

E q u i p m e n t  I n s t a l l a t i o n  S u m m a r y
§ T-MOBILE (Existing to Remain):

Antennas:  Three (3) Ericsson AIR21 panel antennas, three (3) Ericsson AIR32
paenel antennas and three (3) TMAs mounted on steel frames with a RAD center
elevation of +/- 105-ft AGL.

§ T-MOBILE (Existing to Remove):

Antennas:  Three (3) Commscope LNX6515 panel antennas and three (3)
Ericsson RRUS-11 remote radio heads mounted on steel frames with a RAD
center elevation of +/- 105-ft AGL.

§ T-MOBILE (Proposed):

Antennas:  Three (3) Ericsson 4449 B71 B12 remote radio heads mounted on
pipe masts/banding with a RAD center elevation of +/- 105-ft AGL.

§ T-MOBILE (Proposed):

Antennas:  Three (3) RFS APXVAARR24-43-U-NA20 panel antennas mounted
on pipe masts/banding with a RAD center elevation of +/- 95-ft AGL.

D e s i g n  L o a d i n g

Loading was determined per the requirements of the 2015 International Building Code and
ASCE 7-10 “Minimum Design Loads for Buildings and Other Structures”.

Wind Speed: Vult = 125 mph [Appendix N of the 2016 CT
Building Code]

Exposure Category: B

Risk Category II [ASCE 7-10, Table 1.5-1]
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Structural Analysis – 109-ft Existing Masonry Smokestack
T-Mobile Site Ref ~ CTNH334A
Waterbury, CT
Rev 1 ~ June 12, 2018

REPORT SECTION 1-2

R e s u l t s

Smokestack:

Component
Stress Ratio

(percentage of
capacity)

Result

Compression 34.0% PASS

Tension of Mortar 79.0% PASS

C o n c l u s i o n  a n d  R e c o m m e n d a t i o n s

This analysis shows that the subject smokestack is adequate to support the proposed T-Mobile
equipment upgrade.

The analysis is based, in part on the information provided to this office by T-Mobile. If the
existing conditions are different than the information in this report, CENTEK engineering, Inc.
must be contacted for resolution of any potential issues.

Please feel free to call with any questions or comments.

Respectfully Submitted by:

Timothy J. Lynn, PE
Structural Engineer
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REPORT SECTION 2-1

S t a n d a r d  C o n d i t i o n s  f o r  F u r n i s h i n g  o f
P r o f e s s i o n a l  E n g i n e e r i n g  S e r v i c e s  o n
E x i s t i n g  S t r u c t u r e s

All engineering services are performed on the basis that the information used is current and
correct.  This information may consist of, but is not necessarily limited to:

§ Information supplied by the client regarding the structure itself, its foundations, the soil
 conditions, the antenna and feed line loading on the structure and its components, or
 other relevant information.

§ Information from the field and/or drawings in the possession of Centek Engineering, Inc.
 or generated by field inspections or measurements of the structure.

§ It is the responsibility of the client to ensure that the information provided to Centek
 Engineering, Inc. and used in the performance of our engineering services is correct and
 complete.  In the absence of information to the contrary, we assume that all structures
 were constructed in accordance with the drawings and specifications and are in an un-
 corroded condition and have not deteriorated.  It is therefore assumed that its capacity
 has not significantly changed from the “as new” condition.

§ All services will be performed to the codes specified by the client, and we do not imply to
 meet any other codes or requirements unless explicitly agreed in writing.  If wind and ice
 loads or other relevant parameters are to be different from the minimum values
 recommended by the codes, the client shall specify the exact requirement.  In the
 absence of information to the contrary, all work will be performed in accordance with the
 latest revision of ANSI/ASCE10  & ANSI/EIA-222

§ All services performed, results obtained, and recommendations made are in accordance
 with generally accepted engineering principles and practices.  Centek Engineering, Inc.
 is not responsible for the conclusions, opinions and recommendations made by others
 based on the information we supply.
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Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: T.J.L; Checked by: CAG
Job No. 18058.51

Design Wind Load on Other Structures: (Based on IBC 2012, CSBC 2016 and ASCE 7-10)

Wind Speed = V 125:= mph (User Input) (CSBC Appendix-N)

Risk Category = BC II:= (User Input) (IBC Table 1604.5)

Exposure Category = Exp B:= (User Input)

Structure Type = Structuretype Round_Chimney:= (User Input)

Structure Height = Height 110:= ft (User Input)

Horizontal Dimension of Structure = Width 7.81:= ft (User Input)

Terrain Exposure Constants:

zg 1200 Exp B=if

900 Exp C=if

700 Exp D=if

1.2 10
3

´=:= (Table 26.9-1)
Nominal Height of the Atmospheric Boundary Layer =

(Table 26.9-1)
α 7 Exp B=if

9.5 Exp C=if

11.5 Exp D=if

7=:=
3-Sec Gust Speed Power Law Exponent =

(Table 26.9-1)
l 320 Exp B=if

500 Exp C=if

650 Exp D=if

320=:=
Integral Length Scale Factor =

(Table 26.9-1)
Integral Length Scale Power Law Exponent = Ε

1

3
Exp B=if

1

5
Exp C=if

1

8
Exp D=if

0.333=:=

(Table 26.9-1)
c 0.3 Exp B=if

0.2 Exp C=if

0.15 Exp D=if

0.3=:=
Turbulence Intensity Factor =

Exposure Constant = Zmin 30 Exp B=if

15 Exp C=if

7 Exp D=if

30=:= (Table 26.9-1)

Topographic Factor = Kzt 1:= (Eq. 26.8-2)

Wind Directionality Factor = Kd 0.95= (Table 26.6-1)

Peak Factor for Background Response = gQ 3.4:= (Sec 26.9.4)

Peak Factor for Wind Response = gv 3.4:= (Sec 26.9.4)

Wind on Other Stuctures (IBC 2012 ASCE 7- Page 3.0-1
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Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: T.J.L; Checked by: CAG
Job No. 18058.51

Equivalent Height of Structure = z Zmin Zmin 0.6 Height×>if

0.6 Height× otherwise

66=:=
(Sec 26.9.4)

Intensity of Turbulence = Iz c
33

z

æç
è

ö÷
ø

1

6

æç
è
ö÷
ø

× 0.267=:= (Eq. 26.9-7)

Integral Length Scale of Turbulence = LZ l
z

33

æç
è

ö÷
ø

Ε
× 403.175=:= (Eq. 26.9-9)

Background Response Factor = Q
1

1 0.63
Width Height+

LZ

æ
ç
è

ö
÷
ø

0.63

+

0.88=:= (Eq. 26.9-8)

Gust Response Factor = G 0.925

1 1.7 gQ× Iz× Q×+( )
1 1.7 gv× Iz×+

é
ê
ë

ù
ú
û

× 0.858=:= (Eq. 26.9-6)

Velocity Pressure = qz 0.00256 Kzt× Kd× V
2

× 38=:= (Eq. 29.3-1)

Force Coefficient = Cf 0.839= (Fig 29.5-1 - 29.5-3)

 Ultimate Wind Pressure = F qz G× Cf× 27.4=:= psf

Height Above Grade = Z 55:= ft (User Input)

(Table 29.3-1)
Exposure Coefficient = Kz 2.01

Z

zg

æç
è

ö÷
ø

2

α
æç
è
ö÷
ø

15 Z£ zg£if

2.01
15

zg

æç
è

ö÷
ø

2

α
æç
è
ö÷
ø

Z 15<if

0.83=:=

Kz 0.833=

Wind on Other Stuctures (IBC 2012 ASCE 7- Page 3.0-2



Job : CTNH334A  Project No. 18058.51  Sheet 1 of 2
Address: 150 East Aurora Waterbury, CT 06708  Computed by TJL  Date 6/5/18

Description: Smokestack Evaluation  Checked by CAG  Date

Wind Force
(lb) Weight (lb) Height (in)

T-Mobile 1000 1800 1260

Section Top Dia (in) Bot Dia (in)
Average Wall

Thk (in)
Wall Thk @

Base (in) Sect Height (in)
Area At Base

(in^2)
Tot. Vol

(ft^3)
Unit Weight

(pcf) Weight of Section (lb) Total Weight (lb) Axial Stress fa (psi)
1 77 110.4 13 17 1312.5 4985.692 2500.6382 125 312579.7697 314379.7697 63.1

Height Above Base (ft)
105



Job : CTNH334A  Project No. 18058.51  Sheet 2 of 2
Address: 150 East Aurora Waterbury, CT 06708  Computed by TJL  Date 6/5/18

Description: Smokestack Evaluation  Checked by CAG  Date

Ultimate Wind
Pressure (psf)

ASD Wind
Pressure (psf) KZ Wind Area (sf) Wind Force (lb) Moment @ Base

Section Modulus @
Base

Bending Stress fb
(psi)

Allowable
Fa (psi)

Allowable Fb
(psi) fa/Fa+fb/Fb ft Ft ft/Ft

27 16.2 0.833 854.0 11524.9 8823202.756 101752.3738 86.7 375 500 0.34 OK 23.7 30 0.79 OK





























Technical Features

FEATURES / BENEFITS

This antenna provides a 8 Port multi-band flexible platform for advanced use for flexible use in 
deployment scenarios for encompassing 600MHz, 700MHz, AWS & PCS applications.

24 Inch Width For Easier Zoning
Field Replaceable (Integrated) AISG RET platform for reduced environmental exposure and 
long lasting quality
Superior elevation pattern performance across the entire electrical down tilt range
Includes three AISG RET motors - Includes 0.5m AISG jumper for optional diasy chain of two 
high band RET motors for one single AISG point of high band tilt control.
Low band arrays driven by a single RET motor

LOW BAND LEFT ARRAY (617-746 MHZ) [R1]
Frequency Band MHz 617-698 698-746
Gain dBi 15.1 15.5
Horizontal Beamwidth @3dB Deg 65 62
Vertical Beamwidth @3dB Deg 11.4 10.4
Electrical Downtilt Range Deg 0-12 0-12
Upper Side Lobe 
Suppression 0 to +20 dB 19 20

Front-to-Back, at +/-30°, 
Copolar dB 25 24

Cross Polar Discrimination 
(XPD) @ Boresight dB 19 19

Cross Polar Discrimination 
(XPD) @ +/-60 dB 5 3

3rd Order PIM 2 x 43dBm dBc -153
VSWR - 1.5:1 1.5:1
Cross Polar Isolation dB 25 25
Maximum Effective Power 
per Port Watt 250 250

LOW BAND RIGHT ARRAY (617-746 MHZ) [R2]
Frequency Band MHz 617-698 698-746
Gain dBi 14.8 15.1
Horizontal Beamwidth @3dB Deg 65 62
Vertical Beamwidth @3dB Deg 11.4 10.3
Electrical Downtilt Range Deg 0-12 0-12
Upper Side Lobe 
Suppression 0 to +20 dB 19 20

Front-to-Back, at +/-30°, 
Copolar dB 25 23

Cross Polar Discrimination 
(XPD) @ Boresight dB 19 19

Cross Polar Discrimination 
(XPD) @ +/-60 dB 5 3

3rd Order PIM 2 x 43dBm dBc -153
VSWR - 1.5:1 1.5:1
Cross Polar Isolation dB 25 25
Maximum Effective Power 
per Port Watt 250 250

APXVAARR24_43-U-NA20 www.rfsworld.comREV: C REV DATE: Dec 1, 2017
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PRODUCT DATASHEET

APXVAARR24_43-U-NA20

Dual Slant Polarized Quad Band (8 Port) Antenna, 617-746/617-746/1695-2200/1695-
2200MHz, 65deg, 15/15/18/18dBi, 2.4m (8ft), VET, RET, 0-12°/0-12°/2-12°/2-12°



ORDERING INFORMATION
Order No. Configuration Mounting Hardware Mounting pipe Diameter Shipping Weight
APXVAARR24_43-U-NA20 Field Replace RET included (3) APM40-5E Beam tilt kit 

(included)
60-120mm 80 Kg

ELECTRICAL SPECIFICATIONS
Impedance Ohm 50.0
Polarization Deg ±45°

MECHANICAL SPECIFICATIONS
Dimensions - H x W x D mm (in) 2436 x 609 x 222 (95.9 x 24 x 8.7)
Weight (Antenna Only) kg (lb) 58 (128)
Weight (Mounting Hardware 
only)

kg (lb) 11.5 (25.3)

Shipping Weight kg (lb) 80 (176)
Connector type 8 x 4.3-10 female at bottom + 6 AISG connectors (3 male, 3 female)
Adjustment mechanism Integrated RET solution AISG compliant (Field Replaceable) + Manual Override + External Tilt Indicator
Mounting Hardware 
Material

Galvanized steel

Radome Material / Color Fiber Glass / Light Grey RAL7035

TESTING AND ENVIRONMENTAL
Temperature Range °C (°F) -40 to 60 (-40 to 140 )
Lightning protection IEC 61000-4-5
Survival/Rated Wind 
Velocity

km/h 241 (150 )

Environmental ETSI 300-019-2-4 Class 4.1E

APXVAARR24_43-U-NA20 www.rfsworld.comREV: C REV DATE: Dec 1, 2017
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PRODUCT DATASHEET

APXVAARR24_43-U-NA20

Dual Slant Polarized Quad Band (8 Port) Antenna, 617-746/617-746/1695-2200/1695-
2200MHz, 65deg, 15/15/18/18dBi, 2.4m (8ft), VET, RET, 0-12°/0-12°/2-12°/2-12°
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