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Victoria Masse 
Northeast Site Solutions  
5 Melrose Drive,  
Farmington CT 06032 
860-306-2326 
victoria@northeastsitesolutions.com 

April 2, 2024          
 
Members of the Siting Council 
Connecticut Siting Council 
Ten Franklin Square 
New Britain, CT 06051 
 
 
RE:  Notice of Exempt Modification 
        720 Quinebaug Road, Thompson, CT 06262 
        Latitude: 42.0228 
        Longitude: -72.9493 
        T-Mobile Site#: CTNL193A_Anchor 
 
Dear Ms. Bachman: 
T-Mobile currently maintains twelve (12) antennas at the 105-foot level of the existing 125-foot monopole located at 720 Quinebaug 
Road, Thompson, CT 06262. The monopole and property are owned by Quinebaug Volunteer Fire Department. T-Mobile now intends 
to replace twelve (12) existing antennas with eight (8) new 600/700/1900/2100 MHz. The new antennas would be installed at the 105-
foot level of the tower. T-Mobile also intends to make the following modifications.   
Planned Modifications  
Remove:  
(4) APXVAA24 Antenna 
 
Remove and Replace: 
(4) Air32 B66A Antenna (Remove) - (4) APXVAALL24 600/700/1900/2100 MHz Antenna (Replace) 
(4) APX16DWV Antenna (Remove) – (4) AIR6419 B41 Antenna (Replace) 
(4) 6x12 hybrid lines (Remove) – (4) 6x24 hybrid lines (Replace) 
(4) RRUS- 11 Radio (Remove) – (4) 4460 B25+B66 Radio (Replace) 
 
Install New: 
None 
 
Existing to Remain: 
(4) 4449 B71+B85 Radio (Relocated) 
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This facility was approved by the Town of Thompson Planning and Zoning Commission on March 23, 1998. A copy of the minutes 
and decision of the Commission’s meeting is attached, with no record of conditions that would restrict exempt modifications. 
Therefore, this modification complies with the approval. 
 
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 Amy St. Onge, First Selectman for the Town of Thompson, Tyra Penn-Gesek, Director of Planning & 
Development as well as the property owner and the tower owner. 
 
1. The proposed modifications 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. 
 
5. The proposed modifications 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, 
 Victoria Masse 
 
 Victoria Masse 
 Mobile:  860-306-2326 
 Fax:      413-521-0558 
 Office: 5 Melrose Drive, Farmington CT 06032 
 Email:   victoria@northeastsitesolutions.com 
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Attachments:  
 
cc: Amy St. Onge, First Selectman, First Selectman 
815 Riverside Drive 
P.O. Box 899 
North Grosvenordale, CT 06255 
 
Tyra Penn-Gesek, Director of Planning & Development  
815 Riverside Drive 
P.O. Box 899 
North Grosvenordale, CT 06255 
 
Quinebaug Volunteer Fire Department C/O Cingular Wireless Prop Tax DIV- as tower owner & property owner 
754 Peachtree St 
Atlanta, GA 30308 
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Town of Thompson, CT March 26, 2024

Property Information

Property ID 144
Location 720 QUINEBAUG RD
Owner QUINEBAUG VOLUNTEER FIRE DEPT

MAP FOR REFERENCE ONLY
NOT A LEGAL DOCUMENT

Town of Thompson, CT makes no claims and no warranties,
expressed or implied, concerning the validity or accuracy of
the GIS data presented on this map.

Geometry updated December 1, 2022
Data updated Daily

Print map scale is approximate.
Critical layout or measurement
activities should not be done using
this resource.

1" = 172.8587366970409 ft



Exhibit C

Construction Drawings



TITLE SHEET

T-1

DRAWING TITLE:

DRAWING SHEET:

SCALE:

DRAWN BY: 

JOB NO:

CHECKED BY: 

1

0

2

4

3

5

DESCRIPTION OF CHANGES

6

7

SCHEDULE OF REVISIONS

CJT

NDB

AS NOTED

INITIAL SUBMISSION03/05/24

REVISED PER CLIENT COMMENTS03/18/24

24007-NSS

SITE ID: CTNL193A
SITE NAME: CTNL193A

720 QUINEBAUG RD
QUINEBAUG, CT 06262

WINDHAM COUNTY

Documents prepared by Elevated Engineering,
including this document, are to be used only
for the specific project and specific use for

which they were intended.  Any extension of
use to any other projects, by owner or by any

other party, without the expressed written
consent of Elevated Engineering, is done

unlawfully and at the users own risk.  If used in
a way other than that specifically intended,

user will hold Elevated Engineering, harmless
from all claims and losses.

NICHOLAS D. BARILE
PROFESSIONAL ENGINEER, CT LIC. No. 28643

ENGINEERING
ELEVΔTED

R

T-MOBILE NORTHEAST LLC

35 GRIFFIN ROAD SOUTH
BLOOMFIELD, CT 06002

REV.
NO. DATE

T-MOBILE NORTHEAST LLC
ANCHOR

SITE #: CTNL193A
SITE NAME: CTNL193A
720 QUINEBAUG ROAD
QUINEBAUG, CT 06262

WINDHAM COUNTY

KEY MAP
SCALE = N.T.S.

APPROVALS

CONSTRUCTION DATE

PROJECT MANAGER DATE

RF ENGINEERING DATE

CONSTRUCTION DRAWINGS
ALL SCALES RELATIVE TO 24"X36" PAGE SIZE 

GN-1 GENERAL NOTES

T-1 TITLE SHEET

SHEET  DESCRIPTION

SHEET  INDEX

NO.
SHEET

A-3 DETAILS

A-1 COMPOUND PLAN & ELEVATION

A-2 EQUIPMENT PLANS & ANTENNA PLANS

R

ZONING / SITE ACQUISITION DATE

OPERATIONS DATE

OWNER DATE

GENERAL NOTES

SPECIAL STRUCTURAL NOTES

E-1 GROUNDING DETAILS & NOTES

SITE LOCATION INFORMATION

UNDERGROUND SERVICE ALERT

CALL TOLL FREE: 800-922-4455

SITE CHARACTERISTICS

RAN CONFIGURATION: 4Sec-67D5D998E 6160

A&L CONFIGURATION: 4Sec-67D5998E_1xAIR+1QP+1OP

SITE

Approved - Dave Deraleau
10:32 AM, Mar 19, 2024

ryanr
Approved

MDeLia1
Approved



GENERAL
NOTES

GN-1

DRAWING TITLE:

DRAWING SHEET:

SCALE:

DRAWN BY: 

JOB NO:

CHECKED BY: 

1

0

2

4

3

5

DESCRIPTION OF CHANGES

6

7

SCHEDULE OF REVISIONS

CJT

NDB

AS NOTED

INITIAL SUBMISSION03/05/24

REVISED PER CLIENT COMMENTS03/18/24

24007-NSS

SITE ID: CTNL193A
SITE NAME: CTNL193A

720 QUINEBAUG RD
QUINEBAUG, CT 06262

WINDHAM COUNTY

Documents prepared by Elevated Engineering,
including this document, are to be used only
for the specific project and specific use for

which they were intended.  Any extension of
use to any other projects, by owner or by any

other party, without the expressed written
consent of Elevated Engineering, is done

unlawfully and at the users own risk.  If used in
a way other than that specifically intended,

user will hold Elevated Engineering, harmless
from all claims and losses.

NICHOLAS D. BARILE
PROFESSIONAL ENGINEER, CT LIC. No. 28643

ENGINEERING
ELEVΔTED

R

T-MOBILE NORTHEAST LLC

35 GRIFFIN ROAD SOUTH
BLOOMFIELD, CT 06002

REV.
NO. DATE

·
·
·

·

·

·

·

·



COMPOUND PLAN
& ELEVATION

A-1

DRAWING TITLE:

DRAWING SHEET:

SCALE:

DRAWN BY: 

JOB NO:

CHECKED BY: 

1

0

2

4

3

5

DESCRIPTION OF CHANGES

6

7

SCHEDULE OF REVISIONS

CJT

NDB

AS NOTED

INITIAL SUBMISSION03/05/24

REVISED PER CLIENT COMMENTS03/18/24

24007-NSS

SITE ID: CTNL193A
SITE NAME: CTNL193A

720 QUINEBAUG RD
QUINEBAUG, CT 06262

WINDHAM COUNTY

Documents prepared by Elevated Engineering,
including this document, are to be used only
for the specific project and specific use for

which they were intended.  Any extension of
use to any other projects, by owner or by any

other party, without the expressed written
consent of Elevated Engineering, is done

unlawfully and at the users own risk.  If used in
a way other than that specifically intended,

user will hold Elevated Engineering, harmless
from all claims and losses.

NICHOLAS D. BARILE
PROFESSIONAL ENGINEER, CT LIC. No. 28643

ENGINEERING
ELEVΔTED

R

T-MOBILE NORTHEAST LLC

35 GRIFFIN ROAD SOUTH
BLOOMFIELD, CT 06002

REV.
NO. DATE

·

·

·



EQUIPMENT
PLANS &

ANTENNA PLANS

A-2

DRAWING TITLE:

DRAWING SHEET:

SCALE:

DRAWN BY: 

JOB NO:

CHECKED BY: 

1

0

2

4

3

5

DESCRIPTION OF CHANGES

6

7

SCHEDULE OF REVISIONS

CJT

NDB

AS NOTED

INITIAL SUBMISSION03/05/24

REVISED PER CLIENT COMMENTS03/18/24

24007-NSS

SITE ID: CTNL193A
SITE NAME: CTNL193A

720 QUINEBAUG RD
QUINEBAUG, CT 06262

WINDHAM COUNTY

Documents prepared by Elevated Engineering,
including this document, are to be used only
for the specific project and specific use for

which they were intended.  Any extension of
use to any other projects, by owner or by any

other party, without the expressed written
consent of Elevated Engineering, is done

unlawfully and at the users own risk.  If used in
a way other than that specifically intended,

user will hold Elevated Engineering, harmless
from all claims and losses.

NICHOLAS D. BARILE
PROFESSIONAL ENGINEER, CT LIC. No. 28643

ENGINEERING
ELEVΔTED

R

T-MOBILE NORTHEAST LLC

35 GRIFFIN ROAD SOUTH
BLOOMFIELD, CT 06002

REV.
NO. DATE

·

·

·

·

·



DETAILS

A-3

DRAWING TITLE:

DRAWING SHEET:

SCALE:

DRAWN BY: 

JOB NO:

CHECKED BY: 

1

0

2

4

3

5

DESCRIPTION OF CHANGES

6

7

SCHEDULE OF REVISIONS

CJT

NDB

AS NOTED

INITIAL SUBMISSION03/05/24

REVISED PER CLIENT COMMENTS03/18/24

24007-NSS

SITE ID: CTNL193A
SITE NAME: CTNL193A

720 QUINEBAUG RD
QUINEBAUG, CT 06262

WINDHAM COUNTY

Documents prepared by Elevated Engineering,
including this document, are to be used only
for the specific project and specific use for

which they were intended.  Any extension of
use to any other projects, by owner or by any

other party, without the expressed written
consent of Elevated Engineering, is done

unlawfully and at the users own risk.  If used in
a way other than that specifically intended,

user will hold Elevated Engineering, harmless
from all claims and losses.

NICHOLAS D. BARILE
PROFESSIONAL ENGINEER, CT LIC. No. 28643

ENGINEERING
ELEVΔTED

R

T-MOBILE NORTHEAST LLC

35 GRIFFIN ROAD SOUTH
BLOOMFIELD, CT 06002

REV.
NO. DATE

ANTENNA INFORMATION

SECTOR
POSITION
(FROM REAR

LEFT TO RIGHT)

EXISTING PROPOSED

MODEL QTY. MODEL ANT.
C.L.

SECTOR
MARK QTY. E-TILT M-TILT RRU

MODEL/QUANTITY

DIPLEXER/
COMBINERS TMA

COAX/
FIBER
QUANTITY

COAX/ FIBER
SIZE

COAX/
FIBER

LENGTH

ALPHA
45°

APXVAALL24_43-U-NA20

AIR6419 B41

BETA
135°

APXVAALL24_43-U-NA20

AIR6419 B41

GAMMA
225°

APXVAALL24_43-U-NA20

AIR6419 B41

DELTA
315°

APXVAALL24_43-U-NA20

AIR6419 B41



GROUNDING
DETAILS
& NOTES

E-1

DRAWING TITLE:

DRAWING SHEET:

SCALE:

DRAWN BY: 

JOB NO:

CHECKED BY: 

1

0

2

4

3

5

DESCRIPTION OF CHANGES

6

7

SCHEDULE OF REVISIONS

CJT

NDB

AS NOTED

INITIAL SUBMISSION03/05/24

REVISED PER CLIENT COMMENTS03/18/24

24007-NSS

SITE ID: CTNL193A
SITE NAME: CTNL193A

720 QUINEBAUG RD
QUINEBAUG, CT 06262

WINDHAM COUNTY

Documents prepared by Elevated Engineering,
including this document, are to be used only
for the specific project and specific use for

which they were intended.  Any extension of
use to any other projects, by owner or by any

other party, without the expressed written
consent of Elevated Engineering, is done

unlawfully and at the users own risk.  If used in
a way other than that specifically intended,

user will hold Elevated Engineering, harmless
from all claims and losses.

NICHOLAS D. BARILE
PROFESSIONAL ENGINEER, CT LIC. No. 28643

ENGINEERING
ELEVΔTED

R

T-MOBILE NORTHEAST LLC

35 GRIFFIN ROAD SOUTH
BLOOMFIELD, CT 06002

REV.
NO. DATE

150 6160 CABINET



Exhibit D

Structural Analysis Report



 

TOWER STRUCTURAL ANALYSIS REPORT 
 

Site ID #: CTNL193A 
720 Quinebaug Road 
Quinebaug, CT 06262 

Windham County 
 

 
 

February 28, 2024 

Result Capacity 

PASS 96% 

 
 

 Prepared By: Prepared For: 

 
Ascend Consulting Group, LLC 

1284 Gap Newport Pike, Suite 100 

Avondale, PA 19311 

 
 

 
 
Kelly M. Shanahan, PE 
CT Professional Engineer 
License No. 32254 
Ascend Consulting Group, LLC 
Ascend Project No. 05-264 
Elevated Project No. 24007-NNS 
 

Approved - Dave Deraleau
1:46 PM, Mar 4, 2024



Ascend Consulting Group, LLC 

1284 Gap Newport Pike, Suite 100 

Avondale, PA 19311 

2/28/2024 | Project No. 05-264 | Page 2 of 4 

OBJECTIVE 

The objective of this report is to determine if the proposed installation of T-Mobile equipment on the 
existing monopole tower will exceed the structural capacity of the tower and supporting foundation 
structure. 

Our analysis was based on: 

 Construction Drawings prepared by Centek Engineering, Rev 1, dated 6/18/2019

 T-Mobile RFDS, RFDS Version 3, last updated 2/8/2024

 Structural Analysis Report prepared by Centerline Engineering, Rev 0, dated 12/27/2023

 Structural Analysis Report prepared by Centek Engineering, Rev 1, dated 5/14/2019

 Site inspection by Elevated Engineering on 2/20/2024

ANALYSIS STANDARDS AND LOADINGS 

The following standards are referenced in this analysis: 

 2022 Connecticut State Building Code

 Minimum Design Loads for Buildings and Other Structures, ASCE 7-16

 Structural Standard for Antenna Supporting Structures TIA/EIA-222-H

 Specification for Structural Steel Buildings, AISC 360-16

The following data is used for this analysis: 

 Analysis Type: Feasibility

 Structure Classification III

 Ultimate Wind Speed V = 130 mph

 Wind Exposure Category B

 Topographic Category 1

 Escalating Ice Thickness of 1.5 in

 Wind speed with ice of 50 mph

 Maintenance wind speed of 30 mph

 Service wind speed of 60 mph

FINAL ANTENNA LOADING 

Final Alpha / Beta / Gamma / Delta Sector Configuration (quantities listed per sector) 

RAD Center 105’-0” 

(1) RFS APXVAALL24_43-U-NA20 Antenna
(1) Ericsson AIR 6419 B41 Antenna
(1) Ericsson Radio 4460 B25+B66 RRH
(1) Ericsson Radio 4449 B71+B85 RRH

Only T-Mobile loading is shown. See TNX report below for full tower loading. The loading used in 
this analysis is based upon the sources referenced above and assumes that no alterations have 
been made beyond those described therein. 
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ANALYSIS APPROACH 

The analysis approach used in this report was founded on the premise if the existing structural 
members of the structures which were to support the proposed equipment are adequate, per 
the aforementioned standards, then the proposed T-Mobile telecommunication equipment may 
be placed at the desired location. 

CALCULATIONS 

Calculations are attached in this report. 

CONCLUSIONS 

Structural Analysis of Tower / Foundation: 
 

Item Pass/Fail Capacity 

Tower – pole PASS 96% 

Tower – baseplate PASS 91% 

Tower – anchor bolts PASS 83% 

Tower foundation – end bearing PASS 1% 

Tower foundation – overturning PASS 87% 

Tower foundation – bending PASS 68% 

 
Based on this information, the proposed T-Mobile equipment may be placed on the existing 
monopole tower. 
 
The conclusions reached in this report were applicable for the aforementioned equipment 
loading. Any deviation of equipment loadings, placement, etc., will require an additional 
structural analysis. 

RECOMMENDATIONS 

None. 
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GENERAL COMMENTS 

If there are substantial modifications to be made or the assumptions made in this analysis 
are not accurate, Ascend Consulting Group, LLC should be notified immediately to perform a 
revised analysis. This report is not a condition assessment and assumes good workmanship 
will be used and systems will be properly maintained. 

LIMITATIONS 

All opinions and conclusions are considered accurate to a reasonable degree of engineering 
certainty based upon the evidence available at the time of this report. All opinions and 
conclusions are subject to revision based upon receipt of new or additional/updated 
information. All services are provided exercising a level of care and diligence equivalent to 
the standard and care of our profession. No other warranty or guarantee, expressed or 
implied, is offered. Our services are confidential in nature, and we will not release this report 
to any other party without the client’s consent. The use of this engineering work is limited to 
the express purpose for which it was commissioned, and it may not be reused, copied, or 
distributed for any other purpose without the written consent of Ascend Consulting Group, 
LLC. 



  

 Ascend CG, LLC 

 1284 Gap Newport Pike, Ste 100 

 Avondale, PA 19311 
 Phone:  

 FAX:  

Job: 
24007-NNS - CTNL193A

 Project:  

 Client:  Elevated Engineering  Drawn by: kshanahan  App'd: 

 Code:  TIA-222-H  Date: 02/28/24  Scale:  NTS 
 Path: 

P:\05 Elevated Engineering\05-264 - 24007-NNS - CTNL193A\Structural\TNX\05-264 - 24007-NNS - CTNL193A - Tower SA.eri

 Dwg No. E-1

125.0 ft

85.5 ft

39.4 ft

21.0 ft

0.0 ft

REACTIONS - 130 mph WIND

TORQUE 8628 lb-ft

28470 lb

SHEAR

2831789 lb-ft

MOMENT

34975 lb

AXIAL

50 mph WIND - 1.5000 in ICE

TORQUE 1963 lb-ft

6965 lb

SHEAR

739397 lb-ft

MOMENT

65172 lb

AXIAL

ARE FACTORED
ALL REACTIONS

  
S

e
c
ti
o

n
1

2
3

4

  
L

e
n

g
th

 (
ft
)

3
9

.5
0

5
0

.5
8

2
4

.0
0

2
1

.0
0

  
N

u
m

b
e

r 
o

f 
S

id
e

s
1

6
1

6
1

6
1

6

  
T

h
ic

k
n

e
s
s
 (

in
)

0
.1

8
7

5
0

.2
8

1
3

0
.3

1
2

5
0

.3
3

9
3

  
S

o
c
k
e

t 
L

e
n

g
th

 (
ft
)

4
.5

0
5

.5
8

  
T

o
p

 D
ia

 (
in

)
2

1
.0

3
7

0
2

8
.3

6
0

2
3

7
.6

9
5

3
4

2
.9

7
4

1

  
B

o
t 
D

ia
 (

in
)

2
9

.7
2

5
0

3
9

.4
8

5
3

4
2

.9
7

4
1

4
7

.5
9

3
1

  
G

ra
d

e
A

5
7

2
-6

5

  
W

e
ig

h
t 
(l

b
)

2
0

2
5

.4
5

1
9

5
.8

3
2

5
8

.3
3

4
7

6
.2

1
3

9
5

5
.6

 20' 4-Bay Dipole  123 10' x 1" Omni  123 10ft 8-Bay Dipole  123 91" x 21" x 7" Panel  123 91" x 21" x 7" Panel  123 91" x 21" x 7" Panel  123 91" x 21" x 7" Panel  123 91" x 21" x 7" Panel  123 91" x 21" x 7" Panel  123 54.5" x 10.3" x 5.9" Panel  123 54.5" x 10.3" x 5.9" Panel  123 54.5" x 10.3" x 5.9" Panel  123 (2) RRU Unit  123 (2) RRU Unit  123 (2) RRU Unit  123 RRU Unit  123 RRU Unit  123 RRU Unit  123 (2) TMA  123 (2) TMA  123 (2) TMA  123 squid / junction box  123 12 ft platform w/ handrail  123 Kicker kit  123 MT6407-77A  115 MT6407-77A  115 MT6407-77A  115 (2) JAHH-65B-R3B  115 (2) JAHH-65B-R3B  115 (2) JAHH-65B-R3B  115 LPA-80080/6CF  115 LPA-80080/6CF  115 LPA-80080/6CF  115 LPA-80080/6CF  115 LPA-80080/6CF  115 LPA-80080/6CF  115 B2/B66A RRH-BR049 (RFV01U-D1A)  115 B2/B66A RRH-BR049 (RFV01U-D1A)  115 B2/B66A RRH-BR049 (RFV01U-D1A)  115 B5/B13 RRH-BR04C (RFV01U-D2A)  115 B5/B13 RRH-BR04C (RFV01U-D2A)  115 B5/B13 RRH-BR04C (RFV01U-D2A)  115 CBC78T-DS-43-2X  115 CBC78T-DS-43-2X  115 CBC78T-DS-43-2X  115 6 OVP Juction Box  115 6 OVP Juction Box  115 12 ft platform w/ handrail  115 Kicker kit  115 (2) KA-6030  115 Site Pro 1 Swivel Mount  115 12 ft Quad Platform w/ Walkways  105 Handrail  105 APXVAALL24_43-U-NA20 [P2.0][96]  105 AIR 6419 B41 [P2.0][96"]  105 RRU 4460  105 RRU 4449  105 APXVAALL24_43-U-NA20 [P2.0][96]  105 AIR 6419 B41 [P2.0][96"]  105 RRU 4460  105 RRU 4449  105 APXVAALL24_43-U-NA20 [P2.0][96]  105 AIR 6419 B41 [P2.0][96"]  105 RRU 4460  105 RRU 4449  105 APXVAALL24_43-U-NA20 [P2.0][96]  105 AIR 6419 B41 [P2.0][96"]  105 RRU 4460  105 RRU 4449  105DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION

 20' 4-Bay Dipole  123

 10' x 1" Omni  123

 10ft 8-Bay Dipole  123

 91" x 21" x 7" Panel  123

 91" x 21" x 7" Panel  123

 91" x 21" x 7" Panel  123

 91" x 21" x 7" Panel  123

 91" x 21" x 7" Panel  123

 91" x 21" x 7" Panel  123

 54.5" x 10.3" x 5.9" Panel  123

 54.5" x 10.3" x 5.9" Panel  123

 54.5" x 10.3" x 5.9" Panel  123

 (2) RRU Unit  123

 (2) RRU Unit  123

 (2) RRU Unit  123

 RRU Unit  123

 RRU Unit  123

 RRU Unit  123

 (2) TMA  123

 (2) TMA  123

 (2) TMA  123

 squid / junction box  123

 12 ft platform w/ handrail  123

 Kicker kit  123

 MT6407-77A  115

 MT6407-77A  115

 MT6407-77A  115

 (2) JAHH-65B-R3B  115

 (2) JAHH-65B-R3B  115

 (2) JAHH-65B-R3B  115

 LPA-80080/6CF  115

 LPA-80080/6CF  115

 LPA-80080/6CF  115

 LPA-80080/6CF  115

 LPA-80080/6CF  115

 LPA-80080/6CF  115

 B2/B66A RRH-BR049 (RFV01U-D1A)  115

 B2/B66A RRH-BR049 (RFV01U-D1A)  115

 B2/B66A RRH-BR049 (RFV01U-D1A)  115

 B5/B13 RRH-BR04C (RFV01U-D2A)  115

 B5/B13 RRH-BR04C (RFV01U-D2A)  115

 B5/B13 RRH-BR04C (RFV01U-D2A)  115

 CBC78T-DS-43-2X  115

 CBC78T-DS-43-2X  115

 CBC78T-DS-43-2X  115

 6 OVP Juction Box  115

 6 OVP Juction Box  115

 12 ft platform w/ handrail  115

 Kicker kit  115

 (2) KA-6030  115

 Site Pro 1 Swivel Mount  115

 12 ft Quad Platform w/ Walkways  105

 Handrail  105

 APXVAALL24_43-U-NA20 [P2.0][96]  105

 AIR 6419 B41 [P2.0][96"]  105

 RRU 4460  105

 RRU 4449  105

 APXVAALL24_43-U-NA20 [P2.0][96]  105

 AIR 6419 B41 [P2.0][96"]  105

 RRU 4460  105

 RRU 4449  105

 APXVAALL24_43-U-NA20 [P2.0][96]  105

 AIR 6419 B41 [P2.0][96"]  105

 RRU 4460  105

 RRU 4449  105

 APXVAALL24_43-U-NA20 [P2.0][96]  105

 AIR 6419 B41 [P2.0][96"]  105

 RRU 4460  105

 RRU 4449  105

TOWER DESIGN NOTES

1.   Tower designed for Exposure B to the TIA-222-H Standard.
2.   Tower designed for a 130 mph basic wind in accordance with the TIA-222-H Standard.
3.   Tower is also designed for a 50 mph basic wind with 1.50 in ice. Ice is considered to 

 increase in thickness with height.
4.   Deflections are based upon a 60 mph wind.
5.   Tower Risk Category III.
6.   Topographic Category 1 with Crest Height of 0.00 ft
7.   Weld together tower sections have flange connections.
8.   Connections use galvanized A325 bolts, nuts and locking devices. Installation per 

 TIA/EIA-222 and AISC Specifications.
9.   Tower members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM 

 A153 Standards.
10.   Welds are fabricated with ER-70S-6 electrodes.
11.   TOWER RATING: 96.4%
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  Tower Input Data    
 
 
The tower is a monopole. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply:  

 Tower base elevation above sea level: 0.00 ft. 
 Basic wind speed of 130 mph. 
 Risk Category III. 
 Exposure Category B. 
 Simplified Topographic Factor Procedure for wind speed-up calculations is used. 
 Topographic Category: 1. 
 Crest Height: 0.00 ft. 
 Nominal ice thickness of 1.5000 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56 pcf. 
 A wind speed of 50 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 Weld together tower sections have flange connections.. 
 Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and AISC 

Specifications.. 
 Tower members are ''hot dipped'' galvanized in accordance with ASTM A123 and ASTM A153 Standards.. 
 Welds are fabricated with ER-70S-6 electrodes.. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in pole design is 1. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned   Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 

√ Use Code Stress Ratios √ Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 
√ Use Code Safety Factors - Guys √ Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice   Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients   Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-H Bracing Resist. Exemption 

√ Include Bolts In Member Capacity √ Autocalc Torque Arm Areas   Use TIA-222-H Tension Splice Exemption 
√ Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
  Secondary Horizontal Braces Leg   Sort Capacity Reports By Component √ Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs   Pole Without Linear Attachments 
          Pole With Shroud Or No Appurtenances 
          Outside and Inside Corner Radii Are 

Known 
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Summary 
At the request of Elevated Engineering, Ascend Consulting Group, LLC has performed a structural analysis of the 
antenna mounting system for the proposed antenna equipment loading.

The following standards are referenced in this analysis: 

 2022 Connecticut State Building Code (2021 IBC)

 Minimum Design Loads for Buildings and Other Structures, ASCE 7-16

 Structural Standard for Antenna Supporting Structures TIA/EIA-222-H

 Specification for Structural Steel Buildings, AISC 360-16

Our analysis was based on: 

 Construction Drawings prepared by T-Mobile, Rev 1, dated 06/18/2019

 T-Mobile RFDS Version 3, last updated 2/8/2024

 Structural Analysis Report – Antenna Mount Analysis issued by Centek Engineering, dated 05/20/2019
 Site inspection complete 2/20/2024 by Elevated Engineering personnel

The following data is used for this analysis: 

 Structure Classification II

 Ultimate Wind Speed V = 120 mph

 Wind Exposure Category B

 Topographic category 1 (no abrupt changes in topography)

 Escalating Ice Thickness of 1.5 in

 Wind speed with ice of 50 mph

 Maintenance wind speed of 30 mph

Discussion 
Objective 
The objective of this report is to structurally qualify the existing antenna mount supporting the proposed final 
configuration of antennas (refer to Attachment A for loading summary). 

Structural analysis of the existing tower structure will be issued under a separate cover. No qualification is made or 
implied of the tower in this report. 

Load cases per TIA-222-H are: 
1. 1.4D
2. 1.2D + 1.0W (in 30 degree increments)
3. 1.2D + 1.0*Ice + 1.0W, where the wind load is reduced for combination with ice loading
4. 1.2D + 1.5Lm + 1.0Wm, where the wind is reduced for maintenance loading
5. 1.2D + 1.5Lv

Analysis approach 
A finite element analysis model of the mount was created in RISA 3D, a commercially available program, to 
determine the adequacy of the existing steel members comprising the mount. If the existing structural members 
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which are to support the proposed equipment are adequate, per the aforementioned standards, then the proposed 
telecommunications equipment may be placed at the desired location. 
 
Calculations 
Calculations are provided in Attachment B of this report.  

 

Conclusions 
Per our analysis, the antenna mounts can support proposed loading under the ANSI/TIA-222 requirements. 

Recommendations 
None. 

General Comments 
If there are substantial modifications to be made or the assumptions made in this analysis are not accurate, Ascend 
Consulting Group, LLC should be notified immediately to perform a revised analysis. This report is not a condition 
assessment and assumes good workmanship will be used and systems will be properly maintained. 

Limitations 

All opinions and conclusions are considered accurate to a reasonable degree of engineering certainty based upon 
the evidence available at the time of this report. All opinions and conclusions are subject to revision based upon 
receipt of new or additional/updated information. All services are provided exercising a level of care and diligence 
equivalent to the standard and care of our profession. No other warranty or guarantee, expressed or implied, is 
offered. Our services are confidential in nature, and we will not release this report to any other party without the 
client’s consent. The use of this engineering work is limited to the express purpose for which it was commissioned, 
and it may not be reused, copied, or distributed for any other purpose without the written consent of Ascend 
Consulting Group, LLC. 
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Attachment A 

Proposed Equipment - Calculations 

Final Alpha Sector Antenna Configuration 
RAD Center 105’-0” 

(1) RFS APXVAALL24_43-U-NA20 Antenna
(1) Ericsson AIR 6419 B41 Antenna
(1) Ericsson Radio 4460 B25+B66 RRU
(1) Ericsson Radio 4449 B71+B85 RRU

Final Beta Sector Antenna Configuration 
RAD Center 105’-0” 

(1) RFS APXVAALL24_43-U-NA20 Antenna
(1) Ericsson AIR 6419 B41 Antenna
(1) Ericsson Radio 4460 B25+B66 RRU
(1) Ericsson Radio 4449 B71+B85 RRU

Final Gamma Sector Antenna Configuration 
RAD Center 105’-0” 

(1) RFS APXVAALL24_43-U-NA20 Antenna
(1) Ericsson AIR 6419 B41 Antenna
(1) Ericsson Radio 4460 B25+B66 RRU
(1) Ericsson Radio 4449 B71+B85 RRU

Final Delta Sector Antenna Configuration 
RAD Center 105’-0” 

(1) RFS APXVAALL24_43-U-NA20 Antenna
(1) Ericsson AIR 6419 B41 Antenna
(1) Ericsson Radio 4460 B25+B66 RRU
(1) Ericsson Radio 4449 B71+B85 RRU
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Structural Calculations for Antenna Mounts

Standards:
2021 International Building Code
Telecommunications Industry Association TIA-222-H
American Steel Institute Construction AISC 15th Edition

Wind Load Input Parameters per TIA-222-H
Ultimate wind speed ≔Vult 120 mph ATC Council website or local ordinance

Maintenance Wind Speed ≔Vm 30 TIA-222-H Sect. 16.3

Exposure category ≔Exp B

Structure class (risk category) II. Normal TIA-222-H Table 2-1

Centerline elevation ≔z 105 ft

Ground elevation ≔zs 0 ft

Topographic Category ≔Topo 1

Crest Height ≔H 0 ft
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‖
‖
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||

|
|
|
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|
|
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|
|
|
|
|
||

if

else if

else if

else if

else

＝Topo 1
‖
‖ return 1.0

＝Topo 2
‖
‖
‖‖

←Kt 0.43

←f 1.25

＝Topo 3
‖
‖
‖‖

←Kt 0.53

←f 2.00

＝Topo 4
‖
‖
‖‖

←Kt 0.72

←f 1.50

‖
‖ error ((“Invalid Topo Category”))

|
|
|
|
|
|
|
|
|
|
|
||

if

else if

else if

else

＝Exp “B”
‖
‖ ←Kc 0.90

＝Exp “C”
‖
‖ ←Kc 1.00

＝Exp “D”
‖
‖ ←Kc 1.10

‖
‖ error ((“Invalid Exposure”))

←Kh e
――

⋅f z

H

return
⎛
⎜
⎝

+1 ――
⋅Kc Kt

Kh

⎞
⎟
⎠

2

TIA-222-H Table 2-5

TIA-222-H Table 2-4

=Kzt 1.0Topographic factor TIA-222-H Sect. 2.6.6.2.1
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Topographic factor =Kzt 1.0 TIA-222-H Sect. 2.6.6.2.1

Wind direction factor ≔Kd 0.95 TIA-222-H Sect. 16.6

Shielding factor ≔Ka 0.90 TIA-222-H Sect. 16.6

Gust effect factor ≔Gh 1.0 TIA-222-H Sect. 16.6

Ground elevation factor ≔Ke =e
-0.0000362 ―

zs

ft 1.00 TIA-222-H Sect. 2.6.6.2.1

Velocity pressure coeff. ≔Kz =‖
‖
‖
‖
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‖
‖
‖
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|
|
|
|
|
|
|
|
|
|
||

if

else if

else if

else

＝Exp “B”
‖
‖
‖
‖‖

←zg 1200 ft

←α 7.0
←Kzmin 0.70

＝Exp “C”
‖
‖
‖
‖‖

←zg 900 ft

←α 9.5
←Kzmin 0.85

＝Exp “D”
‖
‖
‖
‖‖

←zg 700 ft

←α 11.5
←Kzmin 1.03

‖
‖ return “Error: Invalid Exposure”

return max

⎛
⎜
⎜
⎝

,Kzmin ⋅2.01
⎛
⎜
⎝
―
z

zg

⎞
⎟
⎠

⎛
⎜
⎝
―
2

α

⎞
⎟
⎠
⎞
⎟
⎟
⎠

1 TIA-222-H Sect. 2.6.5.2

Wind pressure ≔qz =⋅⋅⋅⋅⋅⋅0.00256 Ke Kz Kzt Kd Vult
2 psf 35.1 psf

Maintenance Wind pressure ≔qm =⋅⋅⋅⋅⋅⋅0.00256 Ke Kz Kzt Kd Vm
2 psf 2.2 psf

Ice Load Input Parameters per TIA-222-H
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Ice Load Input Parameters per TIA-222-H

Wind speed with ice ≔Vice 50mph TIA-222-H Figure A1-1

Wind pressure, with ice ≔qz_ice =⋅⋅⋅⋅⋅0.00256 Kz Kzt Kd Vice
2 psf 6.1 psf

Ice importance factor ≔Iice 1.0

Radial ice thickness ≔t 1-1/2"

Escalating ice thickness at height z

≔Kiz =min
⎛
⎜
⎝

,1.4
⎛
⎜
⎝
――

z

33 ft

⎞
⎟
⎠

0.1⎞
⎟
⎠

1.1

≔tiz =⋅⋅⋅t Iice Kiz Kzt
0.35 1.7 in

Density of ice ≔γice 56 pcf

Ice Load Calculation Functions
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‖
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＝rows ((equip)) 5
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‖‖
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else
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⎠
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‖
‖ ←Dc D
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←Ai ⋅Pi tiz

←DLi ⋅⋅Ai H γice

return DLi
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else

＝mem
,3 1

“Round”

‖
‖
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←W mem
,1 1
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if

else if

else

∨＝mem
,3 1

“2L” ＝mem
,3 1

“Tee”

‖
‖
‖
‖
‖
‖
‖
‖

←l
‾‾‾‾‾‾‾‾‾

+
⎛
⎜
⎝
―
W

2

⎞
⎟
⎠

2
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+
⎛
⎜
⎝
―
D

2

⎞
⎟
⎠

2

W2

←Dc max (( ,,W D min (( ,s l))))

＝mem
,3 1

“Plate”

‖
‖ ←Dc max (( ,W D))

‖
‖‖ ←Dc

‾‾‾‾‾‾‾+W2 D2

←Pi ⋅π ⎛⎝ +Dc tiz⎞⎠
←Ai ⋅Pi tiz

←DLi ⋅Ai γice

return DLi

Shape Factor Functions
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Shape Factor Functions

≔Cf_flat (( ,H D))
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else if
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≔Cf_round (( ,H D))
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TIA-222-H Table 2-9

Wind Load Calculation Functions Wind on Ice Load Calculation Functions
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‖
‖
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IsString ⎛
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←Cf_f CA_dish ⎛
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equip

,4 1
⎞
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0

←Cf_s CA_dish ⎛
⎝
equip
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⎠
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←Af ――
⋅π D2

4
←As Af
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‖‖

←W equip
,3 1

←Cf_f Cf_flat (( ,H D))
←Cf_s Cf_flat (( ,H W))

←Af ⋅H D

←As ⋅H W
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←Cf_f Cf_flat (( ,D D))
←Cf_s Cf_round (( ,D H))

←Af ――
⋅π D2

4
←As ⋅D H

←ACf max ⎛⎝ ,⋅Af Cf_f ⋅As Cf_s⎞⎠
←Fw ⋅⋅⋅Ka ACf Gh q

return Fw
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0

←Cf_s_i CA_dish ⎛
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equip
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⎠
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⋅π Di
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←As_i Af_i
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‖
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←Wi +equip
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←Cf_f_i Cf_round ⎛⎝ ,Hi Di⎞⎠
←Cf_s_i Cf_round ⎛⎝ ,Hi Wi⎞⎠

←Af_i ⋅Hi Di

←As_i ⋅Hi Wi

‖
‖
‖
‖
‖
‖
‖
‖

←Cf_f_i Cf_round ⎛⎝ ,Di Di⎞⎠
←Cf_s_i Cf_round ⎛⎝ ,Di Hi⎞⎠

←Af_i ―――
⋅π Di

2

4
←As_i ⋅Di Hi

←ACf_i max ⎛⎝ ,⋅Af_i Cf_f_i ⋅As_i Cf_s_i⎞⎠
←Fw_ice ⋅⋅⋅ACf_i Ka Gh qz_ice

return Fw_ice

≔Fw_mem (( ,mem q)) ‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|

if

else

＝mem
,3 1

“Round”

‖
‖
‖
‖

←D mem
,2 1

←Cf 1.2

‖
‖
‖
‖

←D mem
,2 1

←Cf 2.0

return ⋅⋅⋅⋅q Ka Cf Gh D

≔Fw_ice_mem ((mem)) ‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|
|
|
|
||

|
|
|
|
|
|
|
|
|
|
|

if

else

＝mem
,3 1

“Round”

‖
‖
‖
‖

←D mem
,2 1

←Di +D 2 tiz

‖
‖
‖
‖

←D mem
,2 1

←Di +D 2 tiz

←Cf 1.2

return ⋅⋅⋅⋅qz_ice Ka Cf Gh Di
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≔Fw_ice_app ((equip)) ‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

←Hi +equip
,1 1

⋅2 tiz

←Di +equip
,2 1

⋅2 tiz

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
||

if

else

＝rows ((equip)) 5
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

if

else

IsString ⎛
⎝
equip

,4 1
⎞
⎠

‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

←Cf_f_i CA_dish ⎛
⎝
equip

,4 1
⎞
⎠

0

←Cf_s_i CA_dish ⎛
⎝
equip

,4 1
⎞
⎠

1

←Af_i ―――
⋅π Di

2

4
←As_i Af_i

‖
‖
‖
‖
‖
‖
‖
‖‖

←Wi +equip
,2 1

⋅2 tiz

←Cf_f_i Cf_round ⎛⎝ ,Hi Di⎞⎠
←Cf_s_i Cf_round ⎛⎝ ,Hi Wi⎞⎠

←Af_i ⋅Hi Di

←As_i ⋅Hi Wi

‖
‖
‖
‖
‖
‖
‖
‖

←Cf_f_i Cf_round ⎛⎝ ,Di Di⎞⎠
←Cf_s_i Cf_round ⎛⎝ ,Di Hi⎞⎠

←Af_i ―――
⋅π Di

2

4
←As_i ⋅Di Hi

←ACf_i max ⎛⎝ ,⋅Af_i Cf_f_i ⋅As_i Cf_s_i⎞⎠
←Fw_ice ⋅⋅⋅ACf_i Ka Gh qz_ice

return Fw_ice

≔Fw_ice_mem ((mem)) ‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|
|
|
|
||

|
|
|
|
|
|
|
|
|
|
|

if

else

＝mem
,3 1

“Round”

‖
‖
‖
‖

←D mem
,2 1

←Di +D 2 tiz

‖
‖
‖
‖

←D mem
,2 1

←Di +D 2 tiz

←Cf 1.2

return ⋅⋅⋅⋅qz_ice Ka Cf Gh Di

≔Fw_mem (( ,mem q)) ‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|

if

else

＝mem
,3 1

“Round”

‖
‖
‖
‖

←D mem
,2 1

←Cf 1.2

‖
‖
‖
‖

←D mem
,2 1

←Cf 2.0

return ⋅⋅⋅⋅q Ka Cf Gh D

Combined Load Calculation Function

≔loads ((x)) ‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
||

if

else

＝x
,0 0

“Name”

‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

return

“Name” x
,0 1

“Weight” |
|
|
|
|
|
|
||

if

else

IsString ⎛
⎝
x

,-rows ((x)) 1 1
⎞
⎠

‖
‖‖

x
,-rows ((x)) 2 1

‖
‖‖

x
,-rows ((x)) 1 1

“Ice Weight” DLi_app ((x))
“Wind Load” Fw_app ⎛⎝ ,x qz⎞⎠

“Ice Wind Load” Fw_ice_app ((x))
“Maintenance Wind Load” Fw_app ⎛⎝ ,x qm⎞⎠

⎡
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥⎦

‖
‖
‖
‖
‖
‖
‖
‖

return

“Size” x
,0 1

“Ice Weight (/ft)” ⋅DLi_mem ((x)) ft

“Wind Load (/ft)” ⋅Fw_mem ⎛⎝ ,x qz⎞⎠ ft

“Ice Wind Load (/ft)” ⋅Fw_ice_mem ((x)) ft
“Maintenance Wind Load” ⋅Fw_mem ⎛⎝ ,x qm⎞⎠ ft

⎡
⎢
⎢
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥
⎥
⎥⎦

Antennas
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Antennas

=Ant1

“Name” “APXVAALL24_43-U-NA20”
“Height” 8 ft
“Width” 2 ft
“Depth” 0.7 ft
“Weight” 149.9 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

=loads ⎛⎝Ant1⎞⎠

“Name” “APXVAALL24_43-U-NA20”
“Weight” 149.9 lbf

“Ice Weight” 446.8 lbf
“Wind Load” 673.8 lbf

“Ice Wind Load” 78.5 lbf
“Maintenance Wind Load” 42.1 lbf

⎡
⎢
⎢
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥
⎥
⎥⎦

=Ant2

“Name” “AIR 6419 B41”
“Height” 3 ft
“Width” 1.7 ft
“Depth” 0.8 ft
“Weight” 83.3 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

=loads ⎛⎝Ant2⎞⎠

“Name” “AIR 6419 B41”
“Weight” 83.3 lbf

“Ice Weight” 152.1 lbf
“Wind Load” 199.7 lbf

“Ice Wind Load” 25.7 lbf
“Maintenance Wind Load” 12.5 lbf

⎡
⎢
⎢
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥
⎥
⎥⎦

RRUs

=RRU1

“Name” “RRU 4460 B25+B66”
“Height” 1.6 ft
“Width” 1.3 ft
“Depth” 1 ft
“Weight” 104 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

=loads ⎛⎝RRU1⎞⎠

“Name” “RRU 4460 B25+B66”
“Weight” 104 lbf

“Ice Weight” 72.3 lbf
“Wind Load” 81 lbf

“Ice Wind Load” 11.7 lbf
“Maintenance Wind Load” 5.1 lbf

⎡
⎢
⎢
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥
⎥
⎥⎦

=RRU2

“Name” “RRU 4449 B71+B85”
“Height” 1.1 ft
“Width” 1.2 ft
“Depth” 0.9 ft
“Weight” 74.9 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

=loads ⎛⎝RRU2⎞⎠

“Name” “RRU 4449 B71+B85”
“Weight” 74.9 lbf

“Ice Weight” 44.9 lbf
“Wind Load” 51.8 lbf

“Ice Wind Load” 8.1 lbf
“Maintenance Wind Load” 3.2 lbf

⎡
⎢
⎢
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥
⎥
⎥⎦

Mount Members

≔pipe1.5

“Size” “1.5" STD Pipe”
“Diameter” 1.9 in
“Diameter” 1.9 in
“Profile” Round

⎡
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

=loads ((pipe1.5))

“Size” “1.5" STD Pipe”
“Ice Weight (/ft)” 7.4 lbf
“Wind Load (/ft)” 6 lbf

“Ice Wind Load (/ft)” 2.9 lbf
“Maintenance Wind Load” 0.4 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

≔pipe2

“Size” “2" STD Pipe”
“Diameter” 2.375 in
“Diameter” 2.375 in
“Profile” Round

⎡
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

=loads ((pipe2))

“Size” “2" STD Pipe”
“Ice Weight (/ft)” 8.4 lbf
“Wind Load (/ft)” 7.5 lbf

“Ice Wind Load (/ft)” 3.1 lbf
“Maintenance Wind Load” 0.5 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

≔pipe2.5

“Size” “2.5" STD Pipe”
“Diameter” 2.875 in
“Diameter” 2.775 in
“Profile” Round

⎡
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

=loads ((pipe2.5))

“Size” “2.5" STD Pipe”
“Ice Weight (/ft)” 9.2 lbf
“Wind Load (/ft)” 8.8 lbf

“Ice Wind Load (/ft)” 3.4 lbf
“Maintenance Wind Load” 0.5 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

≔ang3

“Size” “L3x3x3/8”
“Width” 3 in
“Depth” 3 in
“Profile” Angle

⎡
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

=loads ((ang3))

“Size” “L3x3x3/8”
“Ice Weight (/ft)” 12.2 lbf
“Wind Load (/ft)” 15.8 lbf

“Ice Wind Load (/ft)” 3.5 lbf
“Maintenance Wind Load” 1 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦
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≔ang3

“Size” “L3x3x3/8”
“Width” 3 in
“Depth” 3 in
“Profile” Angle

⎡
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

=loads ((ang3))

“Size” “L3x3x3/8”
“Ice Weight (/ft)” 12.2 lbf
“Wind Load (/ft)” 15.8 lbf

“Ice Wind Load (/ft)” 3.5 lbf
“Maintenance Wind Load” 1 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

≔tube4

“Size” “HSS4X3X1/4”
“Width” 4 in
“Depth” 3 in
“Profile” Rectangular Tube

⎡
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

=loads ((tube4))

“Size” “HSS4X3X1/4”
“Ice Weight (/ft)” 13.8 lbf
“Wind Load (/ft)” 15.8 lbf

“Ice Wind Load (/ft)” 3.5 lbf
“Maintenance Wind Load” 1 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

≔tube1

“Size” “truss chords”
“Width” 1 in
“Depth” 1 in
“Profile” Rectangular Tube

⎡
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

=loads ((tube1))

“Size” “truss chords”
“Ice Weight (/ft)” 6.4 lbf
“Wind Load (/ft)” 5.3 lbf

“Ice Wind Load (/ft)” 2.4 lbf
“Maintenance Wind Load” 0.3 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

≔wt1

“Size” “Corner bracket T-plate #1”
“Width” 4 in
“Depth” 3.4 in
“Profile” Angle

⎡
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

=loads ((wt1))

“Size” “Corner bracket T-plate #1”
“Ice Weight (/ft)” 14.3 lbf
“Wind Load (/ft)” 17.9 lbf

“Ice Wind Load (/ft)” 3.7 lbf
“Maintenance Wind Load” 1.1 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

≔wt2

“Size” “Corner bracket T-plate #2”
“Width” 4 in
“Depth” 1.5 in
“Profile” Angle

⎡
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

=loads ((wt2))

“Size” “Corner bracket T-plate #2”
“Ice Weight (/ft)” 12.3 lbf
“Wind Load (/ft)” 7.9 lbf

“Ice Wind Load (/ft)” 2.7 lbf
“Maintenance Wind Load” 0.5 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

≔wj1

“Size” “walkway joist”
“Width” 1.5 in
“Depth” 0.1875 in
“Profile” Angle

⎡
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

=loads ((wj1))

“Size” “walkway joist”
“Ice Weight (/ft)” 6.6 lbf
“Wind Load (/ft)” 1 lbf

“Ice Wind Load (/ft)” 1.9 lbf
“Maintenance Wind Load” 0.1 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

≔sp1

“Size” “spade general”
“Width” 3 in
“Depth” 3 in
“Profile” Angle

⎡
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

=loads ((sp1))

“Size” “spade general”
“Ice Weight (/ft)” 12.2 lbf
“Wind Load (/ft)” 15.8 lbf

“Ice Wind Load (/ft)” 3.5 lbf
“Maintenance Wind Load” 1 lbf

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

≔DLi_grat =2 tiz γice 15.7 psf

Check Antenna Mount
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Check Antenna Mount

Drawing excerpt depicts existing condition on 2/20/24

Maximum Code Interaction = 
41% <= 100%, Therefore OK



Exhibit F

Power Density/RF Emissions Report



             

 

 

Fox Hill Telecom, Inc       Worcester    MA    01609 
 

FOX HILL TELECOM 

 
 

Radio Frequency Emissions Analysis Report 
 

 

 

 

 

Site ID: CTNL193A 
 

720 Quinebaug Road 
Quinebaug, CT  06262 

  
March 29, 2024 

 
 

Fox Hill Telecom Project Number: 240082 

 

 

 
 

 

 

 

 

 

 

 

 

 

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of FCC 
general population 

allowable limit: 
20.06 % 

 



             

 

 

Fox Hill Telecom, Inc       Worcester    MA    01609 
 

FOX HILL TELECOM 

March 29, 2024 

T-MOBILE  

Attn: RF Manager 

35 Griffin Road South 

Bloomfield, CT  06009 

 

Emissions Analysis for Site:  CTNL193A  

 

Fox Hill Telecom, Inc (“Fox Hill”) was directed to analyze the proposed upgrades to the                          

T-MOBILE facility located at 720 Quinebaug Road, Quinebaug, 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. 

General 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 600 MHz & 700 MHz bands 

are approximately 400 μW/cm2 and 467 μW/cm2 respectively. The general population exposure limit for 

the 1900 MHz (PCS), 2100 MHz (AWS) 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 the percentage of MPE rather than power density.  

 



             

 

 

Fox Hill Telecom, Inc       Worcester    MA    01609 
 

FOX HILL TELECOM 

 

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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



             

 

 

Fox Hill Telecom, Inc       Worcester    MA    01609 
 

FOX HILL TELECOM 

CALCULATIONS 

Calculations were performed for the proposed upgrades to the T-MOBILE antenna facility located at      

720 Quinebaug Road, Quinebaug, 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.  

 

 



             

 

 

Fox Hill Telecom, Inc       Worcester    MA    01609 
 

FOX HILL TELECOM 

 

For each T-Mobile 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 / 5G NR 600 MHz 4 40 

LTE 700 MHz 2 20 

LTE 1900 MHz (PCS) 4 35 

5G 1900 MHz (PCS) 4 40 

LTE 2100 MHz (AWS) 4 60 

LTE / 5G NR 2500 MHz (BRS) 8 30 

 

Table 1: Channel Data Table 
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The following T-Mobile antennas listed in Table 2 were used in the modeling for transmission in the     

600 MHz, 700 MHz, 1900 MHz (PCS), 2100 MHz (AWS) 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. 

 

Sector 

Antenna 

Number Antenna Make / Model 

Antenna 

Centerline 

(ft) 

A 1 RFS APXVAALL24_43-U-NA20 105 

A 2 Ericsson AIR6419 B41 105 

B 1 RFS APXVAALL24_43-U-NA20 105 

B 2 Ericsson AIR6419 B41 105 

C 1 RFS APXVAALL24_43-U-NA20 105 

C 2 Ericsson AIR6419 B41 105 

D 1 RFS APXVAALL24_43-U-NA20 105 

D 2 Ericsson AIR6419 B41 105 

 

Table 2: Antenna Data 

 

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

Per the calculations completed for the proposed T-MOBILE 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 

RFS                         

APXVAALL24_43-U-NA20 

600 MHz / 700 MHz / 

1900 MHz (PCS) / 

2100 MHz (AWS) 

13.65 / 13.85 / 

16.65 / 16.95 18 740 30,440.71 3.76 

Antenna 

A2 

Ericsson                                  

AIR6419 B41 2500 MHz (BRS) 21.5 8 240 33,900.90 3.50 

Sector A Composite MPE% 7.26 

Antenna 

B1 

RFS                         

APXVAALL24_43-U-NA20 

600 MHz / 700 MHz / 

1900 MHz (PCS) / 

2100 MHz (AWS) 

13.65 / 13.85 / 

16.65 / 16.95 18 740 30,440.71 3.76 

Antenna 

B2 

Ericsson                                    

AIR6419 B41 2500 MHz (BRS) 21.5 8 240 33,900.90 3.50 

Sector B Composite MPE% 7.26 

Antenna 

C1 

RFS                         

APXVAALL24_43-U-NA20 

600 MHz / 700 MHz / 

1900 MHz (PCS) / 

2100 MHz (AWS) 

13.65 / 13.85 / 

16.65 / 16.95 18 740 30,440.71 3.76 

Antenna 

C2 

Ericsson                                    

AIR6419 B41 2500 MHz (BRS) 21.5 8 240 33,900.90 3.50 

Sector C Composite MPE% 7.26 

Antenna 

D1 

RFS                         

APXVAALL24_43-U-NA20 

600 MHz / 700 MHz / 

1900 MHz (PCS) / 

2100 MHz (AWS) 

13.65 / 13.85 / 

16.65 / 16.95 18 740 30,440.71 3.76 

Antenna 

D2 

Ericsson                                    

AIR6419 B41 2500 MHz (BRS) 21.5 8 240 33,900.90 3.50 

Sector D Composite MPE% 7.26 

Table 3: T-MOBILE Emissions Levels 
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The Following table (table 4) shows all additional identified carriers on site and their emissions 

contribution estimates, along with the newly calculated maximum T-MOBILE MPE contributions per this 

report. FCC OET 65 specifies that for carriers utilizing directional antennas that the highest recorded 

sector value be used for composite site MPE values due to their greatly reduced emissions contributions 

in the directions of the adjacent sectors. For this site, all four T-Mobile sectors have the same 

configuration yielding the same results for all four sectors. Table 5 below shows a summary for each            

T-MOBILE Sector as well as the composite estimated MPE value for the site. 

 
 

 

 

 

 

 

 

 

 

 

Table 4: All Carrier MPE Contributions 

 

 

 

 

 

 

 

 

 

 

 

Table 5: Site MPE Summary 

 

 

 

 

 

 

Site Composite MPE% 

Carrier MPE% 

T-MOBILE – Max Per Sector Value 7.26 % 

Verizon Wireless 5.75 % 

AT&T 6.60 % 

Omni Antenna @ 125 feet 0.45 % 

Site Total MPE %: 20.06 % 

T-MOBILE Sector A Total: 7.26 % 

T-MOBILE Sector B Total: 7.26 % 

T-MOBILE Sector C Total: 7.26 % 

T-MOBILE Sector D Total: 7.26 % 

 

Site Total: 20.06 % 
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Table 6 below details a breakdown by frequency band and technology for the MPE power values for the 

maximum calculated T-MOBILE sector(s). For this site, all four T-Mobile sectors have the same 

configuration yielding the same results for all four sectors. 

 

 

 

Table 6: T-MOBILE Maximum Sector MPE Power Values 

 

 

 

 

 

 

 

 

 

 

 

 

T-MOBILE _ 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 

T-Mobile 600 MHz LTE / 5G NR 4 926.96 105 5.88 600 MHz 400 1.47% 

T-Mobile 700 MHz LTE 2 485.32 105 1.45 700 MHz 467 0.31% 

T-Mobile 1900 MHz (PCS) LTE 4 1,618.33 105 5.10 1900 MHz (PCS) 1000 0.51% 

T-Mobile 1900 MHz (PCS) 5G 4 1,849.52 105 5.90 1900 MHz (PCS) 1000 0.59% 

T-Mobile 2100 MHz (AWS) LTE 4 2,972.70 105 8.80 2100 MHz (AWS) 1000 0.88% 

T-Mobile 2500 MHz (BRS) LTE / 5G NR 8 4,237.61 105 35.00 2500 MHz (BRS) 1000 3.50% 

      Total: 7.26 % 
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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 estimates 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: 7.26 % 

Sector B: 7.26 % 

Sector C: 7.26 % 

Sector D: 7.26 % 

T-MOBILE Maximum 

Total (per sector): 
7.26 % 

  

Site Total: 20.06 % 

  

Site Compliance Status:  COMPLIANT 

 

 

The estimated composite MPE value for this site assuming all carriers present is 20.06 % 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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