KENNETH C. BALDWIN

280 Trumbull Street
Hartford, CT 06103-3597
Main (860) 275-8200
Fax (860) 275-8299
kbaldwin@rc.com

Direct (860) 275-8345

Also admitted in Massachusetts
and New York

February 26, 2024

Via Electronic Mail

Melanie A. Bachman, Esq.
Executive Director/Staff Attorney
Connecticut Siting Council

10 Franklin Square

New Britain, CT 06051

Re: Notice of Exempt Modification — Facility Modification
411 West Putnam Avenue, Greenwich, Connecticut

Dear Attorney Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco’) currently maintains a wireless
telecommunications facility at the above-referenced property address (the “Property’). The facility
consists of antennas and remote radio heads attached ballast-mount frame on the roof of the building
and related equipment inside the building. In 1992, the Council approved the AT&T rooftop facility
at the Property and, since that time, has maintained jurisdiction over this roof-top. Cellco’s rooftop
facility was originally approved by the Town of Greenwich (“Town”). Cellco’s representatives
attempted to obtain a copy of its original approval from the Town. After an extensive search by
Town staff, in various departments, a copy of the local approval could not be located.

Cellco now intends to modify its facility by replacing twelve (12) antennas and six (6) remote
radio heads (“RRHs”) with twelve (12) new antennas and nine (9) RRHs on Cellco’s existing
mounting frames. A set of project plans showing Cellco’s proposed facility modifications and the
specifications for Cellco’s new antenna and RRHs are included in Attachment 1.

Please accept this letter as notification pursuant to R.C.S.A. § 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 Greenwich’s Chief Elected Official and
Land Use Officer. A copy of this letter is being sent to the owner of the Property.

The planned modifications to the facility fall squarely within those activities explicitly
provided for in R.C.S.A. § 16-505-72(b)(2).
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1. The proposed modifications will not result in an increase in the height of the existing
antennas. Cellco’s new antennas and Filters will be installed at the same height on the antenna
mounts.

2. The proposed modifications will not involve any change to ground-mounted
equipment and, therefore, 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 installation of Cellco’s new antennas will not increase radio frequency (RF)
emissions at the facility to a level at or above the Federal Communications Commission (FCC) safety
standard. Included in Attachment 2 is a Calculated Radio Frequency Emissions Report demonstrating
that the proposed modified facility will comply with the FCC safety standards. The modified facility
will be capable of providing Cellco’s 5G wireless service.

5. The proposed modifications will not cause a change or alteration in the physical or
environmental characteristics of the site.

6. According to the attached Support Structure Structural Evaluation (“SA”) and
Antenna Mount Analysis Report (“MA”), the existing building and antenna mounting frames can
support Cellco’s proposed modifications. Copies of the SA and MA are included in Attachment 3.

A copy of the parcel map and Property owner information is included in Attachment 4. A
Certificate of Mailing verifying that this filing was sent to municipal officials and the property owner
is included in Attachment 5.

For the foregoing reasons, Cellco respectfully submits that the proposed modifications to the
above-referenced telecommunications facility constitutes an exempt modification under R.C.S.A. §
16-50j-72(b)(2).

Sincerely,

Kenneth C. Baldwin

Enclosures

Copy to:
Fred Camillo, Greenwich First Selectman
Patrick LaRow, Director of Planning & Zoning
West Putnam Owner LLC, Property Owner
Aleksey Tyurin



ATTACHMENT 1
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JAHH-65B-R3B

8-port sector antenna, 2x 698-787, 2x 824-8%94 and 4x 1695-
2360 MHz, 65° HPBW, 3x RET and low bands have diplexers.

==ie o 1 . .
R TR Internal SBT's on first LB(Port 1) and first HB(Port 5).
| ae o ] ab e
‘Ned oo -
1 a""@ﬁ@“‘ i ® |nternal SBT on low and high band allow remote RET control from the radio over the RF
=S ﬁ L jumper cable

® One RET for 700MHz, one RET for 850MHz, and one RET for both high bands to ensure
same tilt level for 4x Rx or 4x MIMO
® |nternal filter on low band and interleaved dipole technology providing for attractive, low

wind load mechanical package
® Separate RS-485 RET input/output for low and high band

General Specifications

Antenna Type Sector

Band Multiband

Color Light gray

Effective Projective Area (EPA), frontal 028 m? | 3.014ft

Effective Projective Area (EPA), lateral 0.24m? | 2.583ft

Grounding Type RF connector body grounded to reflector and mounting bracket
Performance Note Outdoor usage | Wind loading figures are validated by wind tunnel

measurements described in white paper WP-112534-EN

Radome Material Fiberglass, UV resistant

Radiator Material Aluminum | Low loss circuit board
Reflector Material Aluminum

RF Connector Interface 4.3-10 Female

RF Connector Location Bottom

RF Connector Quantity, high band 4

RF Connector Quantity, low band 4

RF Connector Quantity, total 8

Remote Electrical Tilt (RET) Information, General

RET Interface
RET Interface, quantity

Dimensions
Width

©€2020 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks,
respectively, of CommScope All specifications are subject to change without notice See www.commscope com for the

most current information. Revised: April 30, 2020

8-pin DIN Female | 8-pin DIN Male

2 female | 2 male

350 mm | 13.78in

Page 1 of 4
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JAHH-65B-R3B

Length

1828 mm | 71.969in

Depth 208 mm | 8.1891in

Array Layout

JAHH-654- JAHH-65B-R38 JAHH-65C-R3B

Arem Frey Tom | RET NSt HET DD
1 M SHETY
Top T r 7
o 3 3 AR t
R2 ¥ [l fe) 3 ANt |
S 1
Y1 Y2
Rl
Left Right
Bottom

View from the front of the antenna

(Sizes of colored boxes are not true
depictions of array sizes)

Electrical Specifications

Impedance 50 ohm

Operating Frequency Band 1695 - 2360 MHz | 698 -787 MHz | 824 —894 MHz

Polarization +45°

Remote Electrical Tilt (RET) Information, Electrical

Protocol 3GPP/AISG 2.0 (Single RET)

Power Consumption, idle state, maximum 2W

Page 2 of 4
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JAHH-65B-R3B

Power Consumption, normal conditions, maximum

Input Voltage
Internal Bias Tee

Internal RET

Electrical Specifications

Frequency Band, MHz
Gain, dBi

Beamwidth, Horizontal,

degrees

Beamwidth, Vertical, degrees

Beam Tilt, degrees
USLS (First Lobe), dB

Front-to-Back Ratio at 180°,

dB

Isolation, Cross Polarization,

dB

Isolation, Inter-band, dB

VSWR | Return loss, dB

PIM, 3rd Order, 2 x 20 W, dBc
Input Power per Port at 50°

C, maximum, watts

698-787
14.5
67

12.4
2-14
18
32

25

30
1.5]14.0
-153
200

824-894
15.8
65

10.5
2-14
18
34

25

30
1.5]14.0
-153
200

Electrical Specifications, BASTA

Frequency Band, MHz

Gain by all Beam Tilts,
average, dBi

Gain by all Beam Tilts
Tolerance, dB

Gain by Beam Tilt, average,

dBi

Beamwidth, Horizontal
Tolerance, degrees

Beamwidth, Vertical
Tolerance, degrees

USLS, beampeak to 20°
above beampeak, dB

Front-to-Back Total Power at

180° + 30°, dB
CPR at Boresight, dB

©2020 CommScope, Inc. All rights reserved. All trademarks identified by ®

698-787
14.3

+0.3

2°]14.3
8°]143
14°|14.3

+1.2

824-894
14.9

+0.5

2°|15.0
8°114.9
14°]15.4

+14

+0.5

17

24

23

13W
10-30 Vdc
Port1 | Port5

High band (1) | Low band (2)

1695-1880
18
63

5.7
0-10
20
31

25

30
1.5]14.0
-153
300

1695-1880
17.6

+0.6

0°]17.2
5°|17.6
10°]117.6

17

26

20

or "™ are registered trademarks,

1850-1990
18.4
63

52
0-10
20
35

25

30
1.5]14.0
-153
300

1850-1990
181

+0.4

0°[17.6
5°]18.2
10°]18.2
+2.4
+0.2

18

29

21

respectively, of CommScope All specifications are subject to change without natice. See wwiw.commscope.com for the
most current information. Revised: April 30, 2020

1920-2200
185
65

4.9
0-10
21
36

25

30
1.5]14.0
-153
300

1920-2200
18.2

+0.5

0°]17.7
500183
10°]18.3

+2.9

2300-2360
18.8
68

4.4
0-10
23
38

25

30
1.5]14.0
-153
250

2300-2360
18.5

+0.6

0°]12.9
5°1187
10°]18.7

+2.7

18

29

24
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JAHH-65B-R3B

CPR at Sector, dB 11 12

Mechanical Specifications
Wind Loading at Velocity, frontal
Wind Loading at Velocity, lateral
Wind Loading at Velocity, maximum

Wind Speed, maximum

Packaging and Weights
Width, packed

Depth, packed

Length, packed

Net Weight, without mounting kit

Weight, gross

Regulatory Compliance/Certifications

301.0N @ 150 km/h | 67.7 Ibf @ 150 km/h
2540N @ 150 kmvh | 57.1 Ibf @ 150 km/h
143.41bf @ 150 km/h | 638.0 N@ 150 km/h
241 km/h | 149.75 mph

456 mm | 17.953in
357 mm | 14.055in
1975 mm | 77.756in
29.2kg | 643751b
42.5kg | 9369 Ib

Designed, manufactured and/or distributed under this guality management system

Agency Classification
CHINA-ROHS Above maximum concentration value
[SO 9001:2015
ROHS Compliant/Exempted
Ly 1S0
e
9001:2015

Included Products

BSAMNT- _
3

* Footnotes

Performance Note

© 2020 CommScope, Inc, All rights reserved. All trademarks identified by & or ™ are registered trademarks,
respectively, of CommScope. All specifications are subject to change without notice. See www.commscope com for the

most current infarmation Revised: April 30, 2020

Wide Profile Antenna Downtilt Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members. Kit contains one scissor top
bracket set and one bottom bracket set.

Severe environmental conditions may degrade optimum performance

Page 4 of 4
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SAMSUNG

Samsung

Micro Radio

CBRS(N48)
4T4R Micro Radio
Samsung's CBRS 4T4R Micro Radio provides mabile

operators with a cost-effective solution to fill coverage
gaps encountered when Macro Radios are in use.

Model Code  RT4423-48A1DC)
RT4423-48B(AC)

Homepage

Youtube
otkscas .

ElEEAE




€ Points of Differentiation

Dual Personaility

The new CBRS Radio supports existing CPRI and
advanced eCPRI interfaces providing installation
options for both legacy LTE and NR network equipment.

eCPRI
(O-RAN)

Incumbent
CPRI

CBRSRU

High Capacity

The number of carriers required varies according to
site(region). Supporting multiple carriers is essential
to customers as they seek to utilize all frequencies
available to them.

The new CBRS radio can support up to 5 carriers
which is and increase of 3 carriers over the capacity
of the previous CBRS product.

e CIE/NRCE

Supports
up to 5 carriers

€ Technical Specifications

O-RAN Compliant

A standardized O-RAN radio supports implementing
cost-effective networks capable of enhanced data
throughput without compromising existing or new
network investments.

Samsung O-RAN products ensure state-of-the-art
0-RAN technology will accelerate efforts for creating
solid O-RAN ecosystems.

O-RAN Samsung

CBRS RU

Compliant
Baseband

Compact and Easy installation

New CBRS RU is compact in it's design with a volume
of 6L and weighing only about 7kg.

This compact design allows for various installation
options including, tower, rooftop, pole, wall and
shroud.

A clip on antenna is available providing flexibility to
installation requirements.

e
' .
3 |Il

w/Clip-on antenna

w/o Clip-on antenna

Tech LTE/NR

Band B48,n48 / TDD

Frequency Band ' 3,550 — 3,700 MHz

RF Power 20 W (5 W x 4 Ports)

IBW/OBW ~ 150MHz / 100MHz

Installation Pole, Wall, Side by side (max 3 radio)
[Radio]

Size/ Weight

w/o Clip-on antenna : 8.7x11.8 x3.6inch, 5.97L, 7kg
w/ Clip-on antenna: 8.7 x11.8 x 5.0 inch, 8.42L, 8.5kg
*AC and DC type have same size and weight

[Bracket Weight]

Tilting & Swivel (EP97-02038A) : 2.51kg
Fixed (EP97-02037A) : 1.37kg

Side by side (EP97-02089A) : 8.0kg



SAMSUNG

AWS/PCS
MACRO RADIO

DUAL-BAND AND HIGH POWER
FOR MACRO COVERAGE

Samsung’s future proof dual-band radio is designed to help
effectively increase the coverage areas in wireless networks.
This AWS/PCS 4T4R dual-band radio has 4Tx/4Rx to 2Tx/2Rx
RF chains optians and a total output power of 320W, making
it ideal for macro sites.

Model Code RF4439d-25A

Homepage Youtube

samsunanetworks.com




€ Points of Differentiation

Continuous Migration

Samsung’s AWS/PCS macro radio can support each
incumbent CPR! interface as well as advanced eCPRI
interfaces. This feature provides installable options for both
legacy LTE networks and added NR networks.

O-RAN Compliant

Astandardized O-RAN radio can help in implementing cost-
effective networks, which are capable of sending more data
without compromising additional investments.

Samsung’s state-of-the-art O-RAN technology will help
accelerate the effort toward constructing a solid O-RAN
ecosystem.

7 : ' O-RAN eCPRI Samsung
— . Compliant Dual-band
; l Baseband ORAN Radio
Incumbent eCPR! :

CPRI (O-RAN)
l |

AWS/PCS AWS/PCS
Radio Radio

Optimum Spectrum Utilization

The number of required carriers varies according to site
(region). Supporting many carriers is essential for using all
frequencies that the operator has available.

The new AWS/PCS dual-band radio can support up to

3 camiers in the PCS (1.9GHz) band and 4 carriers in the AWS
(2.1GHz) band, respectively.

Brand New Features
in a Compact Size

Samsung's AWS/PCS macro radio offers several features,
such as dual connectivity for baseband for both CDU and
vDU, O-RAN capability, more carriers and an enlarged PCS
spectrum, combined into an incumbent radio volume of
3681

| - 2FH connectivity
' 4 - ORANcapabilty
f - Morecarriers

! Supports

| upto7carriers and spectrum

: Same as an

' incumbent radio volume

€ Technical Specifications

ltem ‘ Specification
Tech LTE/NR
Brand ' B25(PCS), BEGAWS)
Frequency DL: 1930 — 1995MHz, UL: 1850 — 1915MHz
Band DL: 2110 —~ 2200MHz, UL:1710 — 1780MHz
RF Power (B25)4 x 40W or 2 x 60W

(B66) 4 % 60W or2x 80W
BW/OBW (oge) D1 oMt UL 70Nz G0Nz
Installation Pole, Wall
Size/ 14.96 x 14.96 x 10.04inch (36.8L) /

Weight 74.7lb
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C Squared Systems, LLC
65 Dartmouth Drive

Auburn, NH 03032
LoiSystems i

support@@csquaredsystems.com

Calculated Radio Frequency Emissions Report
verizon’
Greenwich SW CT
411 West Putnam Avenue, Greenwich, CT 06830

January 12, 2024
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1. Introduction

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed modification of
Verizon’s antenna arrays to be mounted at 52°,53.5°, and 54.5° on an existing rooftop located at 411 West Putnam Avenue in
Greenwich, CT. The coordinates of the tower are 41° 1° 17.32" N, 73° 38' 27.68" W.

Verizon is proposing the following:

1) Install twelve (12) multi-band antennas, four (4) per sector to support its commercial LTE and 5G network.

This report considers the planned antenna configuration for Verizon' as well as existing antenna configuration for DISH?,
T-Mobile® and Other? to derive the resulting % MPE of its proposed modification.

2. FCC Guidelines for Evaluating RF Radiation Exposure Limits

In 1985, the FCC established rules to regulate radio frequency (RF) exposure from FCC licensed antenna facilities. In 1996,
the FCC updated these rules, which were further amended in August 1997 by OET Bulletin 65 Edition 97-01. These new
rules include Maximum Permissible Exposure (MPE) limits for transmitters operating between 300 kHz and 100 GHz. The
FCC MPE limits are based upon those recommended by the National Council on Radiation Protection and Measurements
(NCRP), developed by the Institute of Electrical and Electronics Engineers, Inc., (IEEE) and adopted by the American
National Standards Institute (ANSI).

The FCC general population/uncontrolled limits set the maximum exposure to which most people may be subjected. General
population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that
are exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise
control over their exposure.

Public exposure to radio frequencies is regulated and enforced in units of milliwatts per square centimeter (mW/cm?). The
general population exposure limits for the various frequency ranges are defined in the attached “FCC Limits for Maximum
Permissible Exposure (MPE)” in Attachment C of this report.

Higher exposure limits are permitted under the occupational/controlled exposure category, but only for persons who are
exposed as a consequence of their employment and who have been made fully aware of the potential for exposure, and they
must be able to exercise control over their exposure. General population/uncontrolled limits are five times more stringent
than the levels that are acceptable for occupational, or radio frequency trained individuals. Attachment C contains excerpts
from OET Bulletin 65 and defines the Maximum Exposure Limit.

Finally, it should be noted that the MPE limits adopted by the FCC for both general population/uncontrolled exposure and
for occupational/controlled exposure incorporate a substantial margin of safety and have been established to be well below
levels generally accepted as having the potential to cause adverse health effects.

! As referenced to Verizon’s Radio Frequency Design Sheet updated 10/31/2023.

2 As referenced to DISH’s Connecticut Siting Council Notice of Exempt Modification — 411 West Putnam Avenue, Greenwich, Connecticut, dated April 28,
2022.

3 As referenced to T-Mobile’s Connecticut Siting Council Notice of Exempt Modification — 411 West Putnam Avenue, Greenwich, Connecticut, dated April 25,
2022.

4 As referenced to Verizon’s Connecticut Siting Council Notice of Exempt Modification — 411 West Putnam Avenue, Greenwich, Connecticut, dated June 28,
2021.

Greenwich SW CT l January 12, 2024
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3. RF Exposure Prediction Methods
The emission field calculation results displayed in the following figures were generated using the following formula as
outlined in FCC bulletin OET 65:

GRF? x 1.64 x ERP
41 X R2?

Power Density = ( ) X Off Beam Loss

Where:
EIRP = Effective Isotropic Radiated Power

/( 2 2 )
R = Radial Distance = H™+V

H = Horizontal Distance from antenna in meters
V = Vertical Distance from radiation center of antenna in meters
Off Beam Loss is determined by the selected antenna patterns

Ground reflection factor (GRF) of 1.6

These calculations assume that the antennas are operating at 100 percent capacity, that all antenna channels are transmitting
simultaneously, and that the radio transmitters are operating at full power. Obstructions (trees, buildings, etc.) that would
normally attenuate the signal are not taken into account. The calculations assume even terrain in the area of study and do not
take into account actual terrain elevations which could attenuate the signal. As a result, the predicted signal levels reported
below are much higher than the actual signal levels will be from the final installations.

Greenwich SW CT 2 January 12, 2024
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4. Antenna Inventory

Table 1 below outlines Verizon’s proposed antenna configuration for the site. The associated data sheets and antenna
patterns for these specific antenna models are included in Attachments C.

Antenna
X Power at | Ant Power .
Operator Sector Freq Antenna | Gain | EIRP Antenna Model \l;e:‘:ll] N,I;l‘l::] Lerf)tgth C;_;:Fﬂ;:e
(MHz) | (Watts) | (dBi) | (Watts) . ® (f‘g
750 160 14.5 4509 67
850 160 15.8 6083 65
JAHH-65B-R3B 0 5.99 52
Alha 1900 160 184 11069 63
3 2100 240 18.5 16991 65
3500 20 12.5 356 XXDWMM-12.5-65-8T 65 0 - 54.5
3700 320 25.5 113540 MT6413-77A - 0 - 53.5
750 160 14.5 4509 67
850 160 15.8 6083 65
JAHH-65B-R3B 0 5.99 52
) 1900 160 184 11069 63
Verizon Bera
2100 240 18.5 16991 65
3500 20 12,5 356 XXDWMM-12.5-65-8T 65 0 - 54.5
3700 320 25.5 113540 MT6413-77A - 0 - 53.5
750 160 14.5 4509 67
850 160 15.8 6083 65
JAHH-65B-R3B 0 5.99 52
1900 160 184 11069 63
Gamma
2100 240 18.5 16991 65
3500 20 125 356 XXDWMM-12.5-65-8T 65 0 - 54.5
3700 320 25.5 | 113540 MT6413-77A - 0 - 53.5

Table 1: Proposed Antenna Inventory™

* Antenna heights are in reference to Verizon’s Radio Frequency Design Sheet updated 10/31/2023.

6 Transmit power assumes 0 dB of cable loss.

Greenwich SW CT 3 January 12, 2024
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5. Calculation Results

The calculated power density results are shown in Figure 1 below. For completeness, the calculations for this analysis range
from O feet horizontal distance (directly below the antennas) to a value of 3,000 feet horizontal distance from the site. In
addition to the other worst-case scenario considerations that were previously mentioned, the power density calculations to
each horizontal distance point away from the antennas was completed using a local maximum off beam antenna gain (within
+ 5 degrees of the true mathematical angle) to incorporate a realistic worst-case scenario.

Calculated %MPE vs. Horizontal Distance from Source

76.00% e L I— I | R——=— —

50.00% - d—

40.00% — S ——— e — T e

30.00%

% General Population MPE

20.00% frm-—frm N —————

10.00% | T - : i

[ 500 1000 1500 2500 3000
Horizontal Distance (feet}

0.00%

e \fprizon LTE 750 MHZ e Veorizon LTE 850/5G MH: s Yar:zon LTE 1500 MHz Verizon LTE 3100 MAz ——/orizan 5G 3500 MHz
— erizon SG 3700 MH2 e T WD BilR LTE 700 MHZ s T- 8/ 0l LTE 700 MHZ T Mobite LTE 1900 M2 T iiabile GSM 1900 MHz
o - Mpbile LTE 2100 M L2 T Mobitz LTS 2100 MIL2 T-Mobile LTE/SG 2500 NIz mmeas DISH 5G 600 MR wranaViSH S5 2000 MH2Z
a—)ISH 5G 2100 MH2 aher Maz MPE Combined

Figure 1: Graph of General Population % MPE vs. Distance

The highest percent of MPE (71.90% of the General Population limit) is calculated to occur at a horizontal distance of 221
feet from antennas. Please note that the percent of MPE calculations close to the site take into account off beam loss, which
is determined from the vertical pattern of the antennas used. Therefore, RF power density levels may increase as the distance
from the site increases. At distances of approximately 800 feet and beyond, one would now be in the main beam of the
antenna pattern and off beam loss is no longer considered. Beyond this point, RF levels become calculated solely on distance
from the site and the percent of MPE decreases significantly as distance from the site increases.

Greenwich SW CT 4 January 12, 2024
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Table 2 below lists percent of MPE values as well as the associated parameters that were included in the calculations. The
highest percent of MPE value was calculated to occur at a horizontal distance of 221 feet from the site (reference Figure 1).

As stated in Section 3, all calculations assume that the antennas are operating at 100 percent capacity, that all antenna
channels are transmitting simultaneously, and that the radio transmitters are operating at full power. Obstructions (trees,
buildings etc.) that would normally attenuate the signal are not taken into account. In addition, a six foot height offset was
considered in this analysis to account for average human height. As a result, the predicted signal levels are significantly
higher than the actual signal levels will be from the final configuration. The results presented in Figure 1 and Table 2 assume
level ground elevation from the base of the tower out to the horizontal distances calculated.

Power out of Dist ¢
Number of | Base Station Antenna S0 Power i
. . . the Base of . Limit %
Carrier Transmitte Per Height Density
q Antennas (mW/cm?) | MPE
£s Transmitter (Feet) (mW/cm?)
(Feet)
(Watts)
DISH 5G 2000 MHz= 1 160.0 355 221 0.000997 1.000 0.10%
DISH 5G 2100 MHz 1 160.0 555 221 0.000716 1.000 0.07%
DISH 5G 600 MHz 1 120.0 55.5 221 0.007289 0.400 1.82%
Other * 2 100.0 73.0 221 0.000717 0.300 0.24%
T-Mobile GSM 1900 MHz il 10.0 53.0 221 0.000170 1.000 0.02%
T-Mobile LTE 1900 MHz il 160.0 53.0 221 0.002713 1.000 0.27%
T-Mobile LTE 2100 MHz 1 160.0 33.0 221 0.001817 1.000 0.18%
T-Mobile LTE 700 MHz 1 120.0 51.0 221 0.011205 0.400 2.80%
‘T-Mobile LTE 700 MHz 1 40.0 51.0 221 0.004499 0.467 0.96%
T-Mobile LTE/5G 2500 MHz 1 160.0 53.0 221 0.228358 1.000 22.84%
'T-Mobile UMTS 2100 MHz 1 10.0 53.0 221 0.000114 1.000 0.01%
Vetizon 5G 3500 MHz 1 20.0 52.0 221 0.001640 1.000 0.16%
Vetizon 5G 3700 MHz 1 320.0 53.5 221 0.336775 1.000 33.68%
Verizon LTE 1900 MHz 1 160.0 52.0 221 0.002437 1.000 0.24%
Verizon LTE 2100 MHz 1 240.0 52.0 221 0.003082 1.000 0.31%
Vertizon LTE 750 MHz 1 160.0 52.0 221 0.017794 0.500 3.56%
Vetizon LTE 850/5G MHz 1 160.0 52.0 221 0.026237 0.567 4.63%
Total 71.90%

Table 2: Maximum Percent of General Population Exposure Values’

7 In the case where antenna pattern data was unavailable from the manufacturer, generic antenna pattern was used based on the frequency, bandwidth and gain
of the antenna.

8 * Reasonable assumptions were made when antenna model, frequency, power, and height information was unavailable.

Greenwich SW CT 5 January 12, 2024
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6. Conclusion

The above analysis verifies that RF exposure levels from the site with Verizon’s proposed antenna configuration will be well
below the maximum permissible levels as outlined by the FCC in the OET Bulletin 65 Ed. 97-01. Using the conservative
calculation methods and parameters detailed above, the maximum cumulative percent of MPE in consideration of all
transmitters is calculated to be 71.90% of the FCC limit (General Population/Uncontrolled). This maximum cumulative

percent of MPE value is calculated to occur 221 feet away from the site.
7. Statement of Certification

I certify to the best of my knowledge that the statements in this report are true and accurate. The calculations follow
guidelines set forth in ANSI/IEEE Std. C95.3, ANSVIEEE Std. C95.1 and FCC OET Bulletin 65 Edition 97-01.

»-\ ]

January 11, 2024
Report Prepared By: Ram Acharya Date

RF Engineer

C Squared Systems, LLC

//Af&?i}, F Faed

4
January 12, 2024
Reviewed/Approved By: Martin Lavin Date
Senior RF Engineer
C Squared Systems, LLC

Greenwich SW CT 6 January 12, 2024
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Attachment A: References

OET Bulietin 65 - Edition 97-01 - August 1997 Federal Communications Commission Office of Engineering & Technology

1EEE C95.1-2005. [EEE Standard Safety Levels With Respect to Human Exposure to Radio Frequency Electromagnetic
Fields, 3 kHz to 300 GHz IEEE-SA Standards Board

IEEE (€95.3-2002 (R2008). IEEE Recommended Practice for Measurements and Computations of Radio Frequenc
Electromagnetic Fields With Respect to Human Exposure to Such Fields, 100 kHz-300 GHz IEEE-SA Standards Board

Greenwich SW CT 7 January 12, 2024
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE)

(A) Limits for Occupational/Controlled Exposure’

Frequenc Electric Field ~ Magnetic Field . ) .
Range T Strength () St%ength @  PowerDemsity S) Averaging Tume
(MHz) (V/m) (A/m) (mW/cm?) |E*, [H]” or S (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/£%)* 6
30-300 61.4 0.163 1.0 6

300-1500 - - /300 6

1500-100,000 - - 5 6

(B) Limits for General Population/Uncontrolled Exposure!’

Frequenc Electric Field  Magnetic Field . . .
R(ellnge ’ Strength (E) Stfr;ength (E) SO Dens1£y ) zAvle agng Tl.me
(MHz) (V/m) (A/m) (mW/cm®) |E[*, [H* or S (minutes)

0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/£)* 30
30-300 27.5 0.073 0.2 30

300-1500 - - /1500 30

1500-100,000 - - 1.0 30

f = frequency in MHz * Plane-wave equivalent power density

Table 3: FCC Limits for Maximum Permissible Exposure

9 Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their employment provided those
persons are fully aware of the potential for exposure and can exercise control over their exposure. Limits for occupational/controlled
exposure also apply in situations when an individual is transient through a location where occupational/controlled limits apply provided he or
she is made aware of the potential for exposure.

10 General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that are
exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control over their

exposure.

Greenwich SW CT 8 January 12, 2024



gSystems

Plane-wave Equivalent Power Density
1,000 1 1 T T T T |
—  Occupational/Controlled Exposure
———- General Populalion/Uncontrofled Exposure
100 .
10 1
St d
T+ 4
024 -
01 ] | | 1 I 11 | i
003 a3 T 3 30 300 i 3,000 30,000 T 300.000
1.34 Frequency (MHZ) 1,500 100,000

Figure 2: Graph of FCC Limits for Maximum Permissible Exposure (MPE)
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Attachment C: Verizon Antenna Model Data Sheets and Electrical Patterns

LTE 750 MHz

Manufacturer:

Model #:

Frequency Band:

Gain:

Vertical Beamwidth:
Horizontal Beamwidth:
Polarization:

Dimensions (L x W x D):

COMMSCOPE
JAHH-65B-R3B
698-787 MHz

14.5 dBi

12.4°

67°

+45°

71.96” x 13.78” x 8.2

LTE 850 MHz

Manufacturer:

Model #:

Frequency Band:

Gain:

Vertical Beamwidth:
Horizontal Beamwidth:
Polarization:

Dimensions (L x W x D):

COMMSCOPE
JAHH-65B-R3B
824-894 MHz

15.8 dBi

5.7°

63°

+45°

71.96” x 13.78” x 8.2%

Greenwich SW CT

10

January 12, 2024
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LTE 1900 MHz

Manufacturer:

Model #:

Frequency Band:

Gain:

Vertical Beamwidth:
Horizontal Beamwidth:
Polarization:

Dimensions (L. x W x D):

COMMSCOPE
JAHH-65B-R3B
1850-1990 MHz

18.4 dBi

4.9°

65°

+45°

71.96” x 13.78” x 8.2%

LTE 2100 MHz

Manufacturer:

Model #:

Frequency Band:

Gain:

Vertical Beamwidth:
Horizontal Beamwidth:
Polarization:

Dimensions (L x W x D):

COMMSCOPE
JAHH-65B-R3B
1920-2200 MHz

18.5 dBi

4.9°

65°

+45°

71.96” x 13.78” x 8.2%

Greenwich SW CT

January 12, 2024
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Wl charPELL

ENGINEERING

ASSOCIATES,LLC
Civil- Structural - Land Surveying

January 26, 2024

verizon”’

20 Alexander Drive
Wallingford, CT 06492

RE:

Support Structure Structural Evaluation

Verizon Site Name: Greenwich Southwest CT

Site Address: 411 West Putnam Avenue, Greenwich, CT 06830
CEA Job Number: 22135.085

To whom it may concern:

Chappell Engineering Associates, LLC (CEA) has performed a structural evaluation of the existing
multi-story commercial office building, in particular the load bearing elements of the building at
roof level, located at the above referenced location in conjunction with Verizon’s proposal to
upgrade/re-configure their existing wireless telecommunications installation located on the
rooftop of the building. The installation consists of three (3) steel mounted ballast frames (each
housing a “sector” of panel antennas together with related ancillary equipment) with feedlines
routed to each sector on non-penetrating cable trays originating from the existing equipment
space located within the existing building penthouse.

CEA conducted a site visit on 01/11/24 to investigate the building and to gather information as it
relates to both the existing and proposed site configurations on the rooftop. The existing wireless
telecommunications installation as described above has been visually inspected and found to be
in satisfactory condition at the time of the site visit.

Based upon our evaluation of the existing building, the information obtained from the
aforementioned site visit and the magnitude of the anticipated loads, we consider the proposed
upgrades to represent a negligible increase in the loads applied to the building and therefore
consider the building to have adequate capacity to support the proposed site configuration
as shown on the upgrade construction drawings (attached as Appendix B).

If there are any questions regarding this matter, please do not hesitate to call us.

Very truly yours, \\\mg oy
AN ONpa 77
S of ”"‘C’;’

Clement J. Salek, P.E.
Chappell Engineering Associates, LLC

R.K. Executive Centre ® 201 Boston Post Road West B Suite 101 m Marlborough, MA 01752
— = o e s 7
+.508.481.7400 ® www.chappellengineering.com B f, 508.481.7406




Existing Building
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Existing Verizon Equipment in Penthouse Space







. I

|

b |

A

ol 70| &

SRR

Existing Beta Sector Antenna Frame




EX|st|ng Gamma Sector Antenna Frame

Existing Gamma Sector Antenna Frame
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Appendix B — Upgrade Construction Drawings
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20 Alexander Drive, 2" Floor
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ANTENNA MOUNT ANALYSIS

GREENWICH SOUTHWEST CT

Address:
. 411 WEST PUTNAM AVENUE
ox COMNEL GREENWICH, CT 06830

MDG LocaTion ID: 5000385610

Date:
JANUARY 26, 2024 (REVISION 0)
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= ‘ CHAPPELL

ENGINEERING
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k. ‘ ASSOCIATES,LLC

Civile Structural - Land Surveying

January 26, 2024

verizon’

20 Alexander Drive, 2™ Floor
Wallingford, CT 06492

RE:

Site Name Greenwich Southwest CT

MDG Location ID 5000385610

Site Address 411 West Putnam Avenue; Greenwich, CT 06830

To whom it may concern:

Chappell Engineering Associates, LLC has performed a structural analysis of the existing roof mounted ballast antenna
frames at the above-referenced location. Based upon the site walk completed on 01-11-2024, the existing 3-sector site
consists of three (3) roof mounted ballast antenna frames located on the main roof. Our analysis has been performed in
accordance with the 2022 Connecticut State Building Code (2021 International Building Code) with Connecticut
Amendments.

Verizon currently proposes to remove and replace four (4) of the existing antennas, remove and dispose of one (1)
antenna, and install two (2) additional RRHs at each of the three (3) sector locations. Additionally, three (3)
quadplexers are being proposed (1 quadplexer per sector, total of 3 sectors). The proposed antennas will be mounted
to the existing antenna mounting pipes currently supporting the existing antennas currently in service.

We have completed a stability analysis of the existing antenna frames and existing ballast to determine the suitability of
the existing frames to support the proposed antenna reconfiguration. We have also completed a stress analysis of the
existing frames to determine the antenna frame member capacities under the proposed loading. The maximum
percentage stress capacity as determined by our analysis is the vertical support L's with a capacity of
56%. Site photos of the existing antenna ballast frames show the current ballast in both the front and rear trays. The
final ballast configuration to be installed at each of the ballast frame locations is summarized below:

Sector | Tray Current Configuration Proposed (Req'd) Config. Corrective Action

Alpha Front 43blocks*34lbs/ea=1,462lbs+/- 18blocks*34lbs/ea=612lbs+/- None
1,462Ibs total 612Ibs total

Alpha Rear 43blocks*34Ibs/ea=1,394lbs+/- 26blocks*34lbs/ea=884lbs+/- None
1,394Ibs total 884lbs total

Beta Front 41blocks*34lbs/ea=1,462lbs+/- 18blocks*34lbs/ea=612lbs+/- None
1,462Ibs total 612Ibs total

Beta Rear 39blocks*34lbs/ea=1,326lbs+/- 26blocks*34lbs/ea=884lbs+/- None
1,326Ibs total 884lbs total

Gamma | Front 41blocks*34lbs/ea=1,462Ibs+/- 18blocks*34lbs/ea=612lbs+/- None
1,462lbs total 612lbs total

Gamma | Rear 41blocks*34lbs/ea=1,462Ibs+/- 26blocks*34lbs/ea=884lbs+/- None
1,462Ibs total 884lbs total

As indicated in the last column of table, there is sufficient ballast present at the alpha, beta and gamma sectors to
support the proposed antenna loads.

If you have any questions regarding this matter, please do not hesitate to call.

Very truly yours,

CHAPPR

ais/dgs

g A A

ement J Salek, P.E.

‘\nntlrr,/

\\\\\OF cow /y

ng.com B f, 508.481,7406

R.K. Executive Centre ® 201 Boston Post Road West | Suite 101 & Marlborough, MA 01752

e e e e e e e e

1. 508.481.7400 m www.chappellengineeri
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Site Name/Number:
Site Address:

CEA Job Number:
Date:

Greenwich Southwest CT

411 West Putnam Avenue, Greenwich, CT 06830
22135.085

January 26, 2024

-“ CHAPPELL

ENGINEERING

‘ ASSOCIATES,LLC
Civif- Structural - Land Surveying

Appurtenances Attached to Ballast Frame:

~ c Samsung | Samsung Samsung | Samsung [, N Fiber
Ly g XXDWMM- | MTE413- RF4461d- | RF4439d- L unction
JAHH-65B-R3B | JAHH-G5B-R3B 12.5-65 TTA 13A RRH | 25A RRH d Box
Depth, d = in 82in 8.2 in 50in 55in in 10.2 in 10.0 In 96In 126 in
Width, w = in 13.8 in 13.8 in 11.81in 15.8 in in 15.0 in 15.0 in 6.9 in 16.51in
Height, h = in 720in 720 in 8.7 in 30.0 in in 150 in 15.0 in 6.4in 300 in
Height ARL = ft 58 ft 5.8 ft 8.5 ft 73 ft 4.4 ft 4.1 ft 3.5 1t 4.4 ft
Weight = Ibs 65 Ibs 65 Ibs 20 Ibs 80 Ibs Ibs 79 Ibs 75 Ibs 21 Ibs 32 tbs
Desian Code: ASCE 7
Z (Above Ground Level) =| 54 # 54 ft 54 it 54 ft 54 ft 54 ft 54 54 f 54 ft 54 ft
Heighl of Projection Area =| 0.0 ft 6.0 ft 60 ft 07 fi 25 ft 00 ft 13 ft 13 ft 05 ft 25 ft
Width of Projection Area ={ 0.0 ft 1.2 ft 12 ft 1.0 it 13 f 00 ft 13 ft 13 ft 06 ft 14 ft
Af (Projected Area of Gross) =| 0.0 sf 6.9 sf. 69 sf 07 sf. 33 sf 00 sf 16 sf. 16 s.f 03 sf 34 sf
Reference Wind Velocily, V =| 100 mph 100 mph 100 mph 100 mph 100 mph | 100 mph [ 100 mph | 100 mph | 100 mph | 100 mph
Exposure=| B B B B B B B B B B Seclion 6.5.6.3
G (Gust effect factor) =| 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 Seclion 6.5.8
Cr (Force Coeficient) ={ 1.4 14 14 14 14 14 14 14 14 14 Fig 6-20 to 6-23
Kz (Exposure Coefficients) ={ 1 1 1 1 1 1 1 1 1 1 6.5.6.6, Table 6-3
K1 (Multiplier)=f 0 0 0 0 0 0 0 [} 0 0 Figure 6-2
K2 (Multiplier)=| 0 0 0 0 0 0 0 Q 0 0 Figure 6-2
K3 (Multiplier) =| 0 o] 1] 4] 0 0 0 [4] ] 0 Figure 6-2
Kzt (Topographic Factar) : (1+K1*K2*K3)*2 =| 1 1 1 1 1 1 1 1 1 1 Section 6.5.7.2
Kd =f 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 Table 6-4
| (Importance Factor) ={ 1 1 1 1 1 1 1 1 1 1 Table 6-2
Qz=.00256*K=*K"Ka*VA2*| (psf) =| 21.8 psf 218  psf 218 psf 218 psf | 218 psf | 21.8 psf | 218 psf |21.8 psf |21.8 psf |21.8 pst |psf, Section 6.5.10
Reference Wind Pressure, p=| 25.9 psf 259  psf 259 psf 25.9 psf 259 psf |259 psf | 259 psf |25.9 psf (259 psf | 259 psf
F.lbs= 0 179 179 18 85 0 40 40 8 89
Required Minimum Ballast:
Ballast Frame Geome
Frame width = 667 ft
Frame depth = 567 ft
Centroid of front ballast to toe, df = 1.33 ft
Centroid of rear ballast to toe, dr = 7.00 ft
Frame Foolprint Area = 55.56 fir2
Weight of steel frame = 425 Ibs
Safety Factor for Overtuming = 2.1 Total Appurtenance Wgt = 417 Ibs
LetWi = (otal ballasl required, Ibs
LetWi = 04 Wi
LetWr = 06 Wi
For Stability; Mcausing <= Mresisting
Mcausing <= Mirame wai + Mrear baliast + Miront ballast
Mcausing <= Mframe wgt + 0.6 (Wi)(dr) + 0.4 (W)(df)
Solving for Wit;
Mcausing - Mirame wgt . Wr ~ Wf
———————— <= Wt {min total ballast req'd) -
0.60 dr + 0.40 dr - T
Meausing = 7,410.9 ft-lbs _—
6,845.7 <= W Mirame wgt = 565.3 ft-lbs i
473 06 dr= 420 ft !
04 di= 0.53 ft
Min, Total Ballast Req'd (W)= 1447 Ibs <= Wt df ——r—r
g
Min. Front Ballast Req'd (Wi} = 579 Ibs = 18  Solid Bx4x16 blocks dr i
Min. Rear Ballast Req'd (Wr) =__ 868 Ibs = 26 Solid 8x4x16 blocks

Total Loaded Frame Weight = 2289 |bs

e Frame Depth ——

—

Frame Geometry

R.K. Execuiive Centre - 201 Boston Posl Road Wesi = Suite 101 = Marlborough, MA 01752

t 508.481.7400 www chappellengineering com

f. 508 481.7406
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Chappell Engineering Assaciales, LLC

Sirap 2023.00

Greenwich Ballast Frame MSA 22135.085

Prepared by:

Page: 1
Date: 1/26/24
13:59

Load no. 1: -X1 Wind (units - kips ft.)

* GROUP NONE

/ JOINT LOADS

FX1-0.03 FX3 -0.07 N 27

/ JOINT LOADS

FX1-0.02 FX3 -0.015 N 51 52

/ JOINT LOADS
/ JOINT LOADS
FX1-0.109 FX3-0.03N 4321
FX1-0.02 FX3-0.015 N 55 56
/ JOINT LOADS

/ JOINT LOADS

FX1-0.016 FX3 -0.03 N 48
FX1-0.016 FX3 -0.03 N 47
FX1-0.04 FX3-0.01 N 46 45
{ END

FORCE SUMMATION

FX1=-0.658 kip
FX2=0 kip
FX3=-0.33 kip

Load no. 2: -X1 Wind on Frame (units - kips ft.)

* GROUP NONE

/ BEAM LOADS

DIST GL FX1-0.006 B3 TO 6 12 TO 1521 TO 24 35 38 TO 48 BY 549 TO 53 62
6367687273

/ BEAM LOADS

DIST GL FX1-0.006 B 74

/ BEAM LOADS

DIST GL FX1-0.006 B 36 37 39
/ END

FORCE SUMMATION

FX1=-0.3428 kip
FX2=0 kip
FX3=0 kip

Load no. 3: Frame Selfweight (units - kips ft.)

* GROUP NONE

/ BEAM LOADS

SELF X3-1.B1TO636768 7273

/ BEAM LOADS

SELF X3-1.B7469TO 7164 TO 66

/ END

FORCE SUMMATION

FX1=0 kip
FX2=0 kip
FX3=-0.4423 kip




Chappell Engineering Associates, LLC

Strap 2023.00

Greenwich Ballast Frame MSA 22135.085

Prepared by:

Pags: 2
Date: 1/26/24

13:59

Load no. 4: X1 Wind (units - kips ft.)

* GROUP NONE

/ JOINT LOADS

/ JOINT LOADS

FX1 0.03 FX3-0.07 N 27
/ JOINT LOADS

FX10.02 FX3-0.015N 5152

/ JOINT LOADS

/ JOINT LOADS

FX10.109 FX3-0.03N4321
FX10.02 FX3 -0.015 N 55 56

/ JOINT LOADS

{ JOINT LOADS

FX1 0.04 FX3-0.01 N 46 45
FX10.016 FX3-0.03 N 48
FX10.016 FX3-0.03 N 47

/ END

FORCE SUMMATION

FX1=0.658 kip
FX2=0 kip
FX3=-0.33 kip

Load no. 5: X1 Wind on Frame (units - kips ft.)

* GROUP NONE
/ BEAM LOADS
/ BEAM LOADS

DIST GL FX1 0.006 B 3 TO 6 12 TO 1521 TO 24 35 38 TO 48 BY 549 TO 53 62 63

67 68 7273

/| BEAM LOADS

DIST GL FX1 0.006 B 74

/ BEAM LOADS

DIST GL FX1 0.006 B 37 36 3%
/ END STATIC

FORCE SUMMATION

FX1=0.3428 kip
FX2=0 kip
FX3=0 kip




Greenwich Ballast Frame MSA 22135.085

Load 1: —X1 Wind X
View: Steel Frame Iso X2
X1

SCALE = 1:24 UNITS: kip ft DATE: 1/26/24

g,ﬁi%’“

%U‘DJD
y
%?.050

030

A\




Greenwich Ballast Frame MSA 22135.085
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CGreenwich Ballast Frame MSA 22135.085

Load 3: Frame Selfweight
View: Steel Frame lIso
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Greenwich Ballast Frame MSA 22135.085

Load 4: X1 Wind

View: Steel Frame Iso
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Greenwich Ballast Frame MSA 22135.085

Load 5: X1 Wind on Frame
View: Steel Frame Iso
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Greenwich Ballast Frame MSA 22135.085
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Greenwich Ballast Frame MSA 22135.085
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Greenwich Ballast Frame MSA 22135.085
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Chappell Engineering Associates, LLC

Strap 2023.00

Greenwich Ballast Frame MSA 22135.085

Code: AISC-LRFD

Page: 1
Prepared by: Date: 1/26/24
14:03
Results Summary Table
CAPACITY
Defl Dirl Combined|
Beam| Section Com| L/| Slen| Axial IShear] Mom| LTB| Axial+Mom
6/ L 3x3x3/16 2| 576 252| -0.01] MJ|0.02| 0.07| 0.16 0.45
MI| 0.01 0.19| 0.00
15| L 3x3x3/16 1| 387| 252 0.00] MJ|0.02| 0.13| 0.29 0.56
Mi[ 0.03| 0.25| 0.00
21| L 2x2x3/16 2| 594| 183| -0.08| MJ{0.06| 0.19| 0.21 0.54
MI[0.00| 0.40| 0.00
23| L 2x2x3/16 2| 497/ 190/ -0.14| MJ|0.06 0.19] 0.21 0.56
MI[ 0.00| 0.44]| 0.00
25| L 2x2x3/16 1| 8888 145 0.00{ MJ|0.00 0.00( 0.01 0.01
MI| 0.00| 0.01]| 0.00
26| L 2x2x3/16 1] 9999| 254 0.00 MI}0.00| 0.00| 0.00 0.00
27| L 2x2x3/16 211743 271| -0.27| MJ|0.00( 0.01| 0.02 0.31 |***
Ml 0.00| 0.03] 0.00
28| L 2x2x3/16 11 9999 254 0.00| MI|0.00| 0.00/ 0.00 0.00
29| L 2x2x3/16 2| 1743| 271 -0.28] MJ[0.00]| 0.01| 0.02 0.32 [***
MI| 0.00| 0.03]| 0.00
30| L 2x2x3/16 2| 9021 145 0.00| MJ{0.00| o©0.00] 0.01 0.01
Mi| 0.00| 0.01] 0.00
31| L 2x2x3/16 2/ 9013| 145 0.00{ MJ|0.00 0.00| 0.01 0.01
MI| 0.00| 0.01]| 0.00
32| L 2x2x3/16 119011 145 0.00] MJ|0.00| 0.00{ 0.01 0.01
MI| 0.00( 0.01] 0.00
33| L 2x2x3/16 11 8913 145 0.00] MJ|{0.00| 0.00| 0.01 0.01
MI| 0.00| 0.01] 0.00
34| L 2x2x3/16 2/9021] 145 0.00] MJ{0.00| 0.00| 0.01 0.01
MI| 0.00| 0.01| 0.00
37| PIPE 2 1| 8556 94 0.00| MJ|0.00| 0.02| 0.02 0.04
Ml| 0.00| 0.02| 0.00
42| PIPE 2 112640 94| -0.01| MJ|0.01 0.08| 0.08 0.11
MI{0.00 | 0.03] 0.00
45| PIPE 2 17639 94| 0.00( MJ|0.00| 0.03| 0.03 0.05
MI| 0.00| 0.02| 0.00
46| PIPE 2 111162 94| -0.01| MJ|0.01| 0.14| 0.14 0.16
MI| 0.00| 0.01| 0.00
47| PIPE 2 111157] 94| -0.01] MJ|0.01| 0.14] 0.14 0.18
MI|0.00| 0.03] 0.00
64| PIPE 2 2|/ 9999 55 0.00f MI[{0.00| 0.04| 0.00 0.05
69| PIPE 2 219999 55 -0.01| MI|0.00| 0.02| 0.00 0.02
72| L 2x2x3/16 1| 4609 8| -0.01| MJ|0.06| 0.19| 0.19 0.54
MI| 0.00 [ 0.40{ 0.00
74| L 2x2x3/16 2| 1485| 205| -0.01| MJ|0.00 0.02| 0.02 0.07
MI| 0.00| 0.05| 0.00
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Greenwich Ballast Frame MSA 22135.085

View: Steel Frame lIso
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Chappell Engineering Associales, LLC

Strap 2023.00

Prepared by:

Greenwich Ballast Frame MSA 22135.085

Code: AISC-LRFD

Page: 1

Date: 1/26/24
14:07-

Detailed Results Table for Beam 16 - 12

Moments: kips*foot , Forces: kips , Stresses: ksi, Section prop.: inch

| X2 (Major axis)
Beam: 17 13
15, 51, 14, | s.c.at-x2,-x3
68, 50, 13, f 12.50 |
63, 12
CONSTRAINTS DESIGN DATA
- Sections Check -Kx=1.00 -Ky=1.00
- Steel Grade: A36 - Allow. Slend. : 200 (compr.) 300 (tens.)
- Allowable Deflection : 1/240
- Tension Area Reduction Factor : 1.00
- Building type : Unbraced
Section: L 3x3x3/16
h = 3.0in b = 3.0in
t = 0.2in
Area = 1.1in2 ju = 1.5in4 Iv = 0.4in4
x3 J = 0.0in4 Su =073 Sv = 03in3
x2 Cw = 0.in6 eu = 2.12in ev = 1.2in
ly = 1.0in4 eOu = -1.0in eQv = 0.0in
ju = 2.05in v = 0.0in
DESIGN COMBINATION = 1
Mu (M2) Moment Diagram
0.01 = \/\/0.00
0.28
Max. AXIAL Force=  0.10 (tens.) Max. SHEAR Force =  0.14
Mv (M3) Moment Diagram
-0.28
0.0~ ¥ N\ .os
Max. AXIAL Force= 0.10 (tens.) Max. SHEAR Force = 0.25
SECTION CLASSIFICATION: *** SLENDER ***
Limiting Ratios: Compact Non-Compact
d/it= 15.87 < 12.8 12.8 (Fy= 36.0)
b/t=15.87 < 15.3
DESIGN EQUATION FACTORS VALUES |RESULT
V2 Shear Vu/(.9*Vn)<1.00 Av =  0.51 Vu = 025
(F2-1) Vn=0.6*Fy*Av vn = 11.02 0.03
M3 Moment M Z = 033 M = 028
(A-F1-1) <1.00 QS =0.915 Mn = 125 0.25
without LTB | 0.9Mn




Chappell Engineering Associales, LLC

Strap 2023.00

Prepared by:

Greenwich Ballast Frame MSA 22135.085

Code: AISC-LRFD

Page: 2
Date: 1/26/24

Detailed Results Table for Beam 15 - 12

Moments: kips*foot , Forces: kips , Stresses: ksi , Section prop.: inch

DESIGN EQUATION FACTORS VALUES |RESULT
V3 Shear Vu/(.9*Vn)<1.00 Av = 0.51 Vu = 0.14
(F2-1) Vn=0.6*Fy*Av Vn = 11.02 0.01
M2 Moment M Z = 072 M = 028
(A-F1-1) <1.00 Q8 =0.915 Mn = 271 0.12
without LTB 0.9Mn
Deflection defl. defl =
— <1.00 0.38737 0.62
L/240
Axial Pu (kL/r)x =160 Pu = 0.10
Force < 1.00 (kL/r)y =252 Ag = 1.09
(D1-1) 0.90AgFy Fy = 36.00 0.00
Lateral M Lb = 12.50 M = 028
Torsional < 1.00 Mn = 198 0.16
Buckling 0.9Mn My = 217
(5-6) Cb= 150 Mob= 3.35
Critical Segment from 0.00 to 12.50
at: Long leg tip
Segment End Moments: 0.01 and 0.00
Combined Pu Mux Muy [Cmx=  1.00 Mux = 0.28
Forces —+t — + Cmy= 0.85 Muy = 0.28 0.35
(compress.) [2¢Pn  ¢Mnx o¢Mny |Pex = 12.21 Bix = 1.00
(H1-1b) <1.00 Pey = 493 Bly = 1.00
Mnx = 2.71 Mny = 1.33
( 000+ -012+ -023 )
Critical Segment from 0.00 to 12.50
at: Short leg tip

Detailed Results Table for Beam 6 - 3

Moments: kips*foot , Forces: kips , Siresses: ksi, Section prop.: inch

Beam:
6, 49, 5,
67, 48, 4,
62, 3

CONSTRAINTS

- Sections :
- Steel Grade:

Section: L 3x3x3/16

| X2 (Major axis)

| s.c.at-x2,x3

9 5
— 12.50 }
DESIGN DATA
Check -Kx=1.00 -Ky=1.00
A36 - Aliow. Slend. : 200 (compr.) 300 (tens.)
- Allowable Deflection : 1/240
- Tension Area Reduction Factor : 1.00
- Building type : Unbraced
h = 3.0in b = 3.0in
t = 0.2in
Area = 1.1in2 lu = 1.5in4
x3 J = 0.0in4 Su = 0.7in3
X2 Cw = 0.in6 eu = 2.12in
ly = 1.0in4 eQu = -1.0in
ju = 2.05in

DESIGN COMBINATION = 2

Iv = 0.4in4
Sv = 0.3in3
ev = 1.2in
e0v = 0.0in
v = 0.0in

14:07.



. Chappell Engineering Associates, LLC

Strap 2023.00

Greenwich Ballast Frame MSA 22135.085

Prepared by:

Code: AISC-LRFD

Page: 3

Date: 1/26/24
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Detailed Resuits Table for Beam 6 - 3

Moments: kips*foot , Forces: kips , Stresses: ksi , Section prop.: inch

Mu (M2) Moment Diagram
-0.18

2 .l\qs.m

0.02

Max. AXIAL Force = -0.09 (compr.) Max. SHEAR Force = 0.15
Mv (M3) Moment Diagram

0.16

Max. AXIAL Force = -0.09 (compr.) Max. SHEAR Force =  0.07

SECTION CLASSIFICATION: *** SLENDER ***

Compact Non-Compact

Limiting Ratios:

d/t= 15.87 < 12.8 12.8 (Fy= 36.0)
b/t= 15.87 < 15.3
DESIGN EQUATION FACTORS VALUES [RESULT
V2 Shear Vu/(.9*Vn)<1.00 Av = 051 Vu = 0.07
(F2-1) Vn=0.6*Fy*Av vn = 11.02 0.01
M3 Moment M Z = 033 M = 0.16
(A-F1-1) <1.00 QS8 =0.915 Mn = 125 0.14
without LTB 0.9Mn
V3 Shear Vu/(.9*Vn)<1.00 Av = 051 Vu = 015
(F2-1) Vn=0.6"Fy*Av Vn = 11.02 0.01
M2 Moment M Z = 072 M = 0.18
(A-F1-1) < 1.00 QS =0.915 Mn = 271 0.07
without LTB 0.9Mn
Deflection defl. defl =
— <1.00 0.20084 0.32
L /240
Axial Pu (kL/r)x =123 Pu = 0.09
Force <1.00 (kL/r)y =193 Ag = 1.09
(4-1),(4-2) 0.80AgFcr acNQ = 217 Fcr = 6.71 0.01
Q = 1.09
Lateral M Lb = 12.50 M = 0.18
Torsional < 1.00 Mn = 125 0.16
Buckling 0.9Mn My = 217
(5-6) Cb= 133 Mob = 2.96
Critical Segment from 0.00 to 12.50
at: Short leg tip
Segment End Momenlts: 0.02and 0.01 ;
1 I
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Detailed Results Table for Beam 6 - 3

Moments: kips*foot , Forces: kips , Stresses: ksi , Section prop.: inch

DESIGN EQUATION FACTORS VALUES |RESULT
Combined Pu Mux Muy |Cmx=  1.00 Mux = 0.18
Forces — + — ¢+ Cmy= 0.85 Muy = 0.16 0.45
(compress.) |2¢Pn ¢Mnx o¢Mny |Pex = 20.66 Bix = 1.00
(H1-1b) <1.00 Pey = 8.33 Bty = 1.00
Mnx = 1.25 Mny = 0.61
( 0.01+ 0.16+ 0.28 )
Critical Segment from 0.00 to 12.50
at: Short leg tip |

Detailed Results Table for Beam 47 - 2

Moments: kips*foot , Forces: kips , Stresses: ksi, Section prop.: inch

Beam:
47, 2

CONSTRAINTS

- Sections
- Steel Grade:

Section: PIPE 2

0.00

[ X2 (Major axis)

4 3
— 6.17 : |
DESIGN DATA
Check -Kx=1.00 -Ky=1.00
A53 - Allow. Slend. : 200 (compr.) 300 (tens.)

- Allowable Deflection : 1/240
- Tension Area Reduction Factor : 1.00
- Building type : Unbraced

D = 2.37in

t = 0.2in

Area = 1.1in2 12 = 0.7in4 13 = 0.7in4
x3 J = 1.3in4 22 = 0.8in3 Z3 = 0.8in3
‘t X2 Cw = 0.in6 e3 = 1.2in e2 = 1.2in

DESIGN COMBINATION = 1

M2 Moment Diagram

_——}0.08

0.28

Max. AXIAL Force = -0.21 (compr.) Max. SHEAR Force= 0.11

0.00

M3 Moment Diagram
-0.04

Max. AXIAL Force = -0.21 (compr.) Max. SHEAR Force = 0.03
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Page: 5
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Detailed Resuits Table for Beam 47 - 2

Moments: kips*foot , Forces: kips , Stresses: ksi , Section prop.: inch

SECTION CLASSIFICATION: *** COMPACT ***

Limiting Ratios: Compact Non-Compact

d/t= 15.46 < 59.1 94.3 (Fy= 35.0 R= 0.005)
DESIGN EQUATION FACTORS VALUES |RESULT

M3 Moment M Z = 076 M = 0.07

(A-F1-1) < 1.00 Mn = 222 0.03
without LTB | 0.9Mn

V3 Shear Vu/(.9*Vn)<1.00 Av = 0.64 Vu = 0.11

(F2-1) Vn=0.6"Fy*Av Vn = 13.53 0.01
M2 Moment M Z = 076 M = 028

(A-F1-1) <1.00 Mn = 222 0.14
without LTB | 0.9Mn

Deflection defl. defl =

—F— <1.00 0.06397 0.21
L /240

Axial Pu (kL/r)x =81 Pu = 021

Force —F—— <1.00 (kL/r)y =81 Ag = 1.07

(E2-1) 0.85AgFer ac = 0.89 Fer = 25.05 0.01
Combined Pu Mux Muy |Cmx=  1.00 Mux = 0.28

Forces —+t — Cmy= 0.85 Muy = 0.07 0.18
(compress.) [2¢Pn ¢Mnx ¢Mny |Pex = 47.02 B1x = 1.00

(H1-1b) <1.00 Pey = 47.02 Bly = 1.00

Detailed Results Table for Beam 23 - 73

Moments: kips*foot , Forces: kips , Stresses: ksi , Section prop.: inch

| X2 (Major axis)
Beam: 26 28
23, 53, 24, - | s.c.at-x2,x3
73 | 6.25 — |
CONSTRAINTS DESIGN DATA
- Sections : Check -Kx=1.00 -Ky=1.00
- Steel Grade: A36 - Allow. Slend. : 200 (compr.) 300 (tens.)

- Allowable Deflection : 1/240
- Tension Area Reduction Factor : 1.00
- Building type : Unbraced

Section: L 2x2x3/16

= 2.0in b = 2.0in
t = 0.2in
Area = 0.7in2 lu = 0.4in4 v =
X3 J = 0.0in4 Su = 0.3in3 Sv =
T_’EE Cw = 0.n6 eu = 1.4in v =
ly = 0.3in4 efu = -0.7in eQv =
ju = 1.3in v =

DESIGN COMBINATION = 2

0.1in4
0.1in3
0.8in
0.0in
0.0in
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Detailed Results Table for Beam 23 - 73

Moments: kips*foot , Forces: kips , Stresses: ksi , Section prop.: inch

Mu (M2) Moment Diagram

0.00 T 000

Max. AXIAL Force = 0.14 (tens.), -0.21 (compr.) Max. SHEAR Force = 0.34
Mv (M3) Moment Diagram
0.00 1 0.00
0.18
Max. AXIAL Force =  0.14 (tens.), -0.21 (compr.) Max. SHEAR Force = 0.03
SECTION CLASSIFICATION: *** COMPACT ***
Limiting Ratios: Compact Non-Compact
d/t=10.58 < 12.8 12.8 {(Fy= 36.0)
b/t=10.58 < 15.3
DESIGN EQUATION FACTORS VALUES |RESULT
M3 Moment M Z = 013 M = 0.18
(A-F1-1) < 1.00 Mn = 0.50 0.40
without LTB 0.9Mn
V3 Shear Vu/(.9*Vn)<1.00 Av = 034 Vu = 034
(F2-1) Vn=0.6"Fy*Av Vn = 735 0.05
M2 Moment M Z = 0.30 M = 018
(A-F1-1) <1.00 Mn = 1.14 0.18
without LTB | 0.9Mn
Deflection defl. defl =
— <1.00 0.10382 0.33
L /240
Axial Pu (kL/r)x =46 Pu = 021
Force — <1.00 (kL/r)y =72 Ag = 0.71
(4-1),(4-2) 0.90AgFcr x = 081 Fer = 27.38 0.01
Lateral M Lb = 6.25 M = 018
Torsional <1.00 Mn = 1.01 0.20
Buckling 0.9Mn My = 0.91
(5-6) Cbh= 150 Mob= 2.88
Critical Segment from 0.00 to 6.25
at: Long leg tip
Segment End Momenlts: 0.00 and 0.00I
1 T
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Detailed Results Table for Beam 23 - 73

Morments: kips*foot , Forces: kips , Stresses: ksi , Section prop.: inch

DESIGN EQUATION FACTORS VALUES [RESULT
Combined Pu Mux Muy |{Cmx=  1.00 Mux = 0.18
Forces —+ — + Cmy= 085 Muy = 0.18 0.56
(compress.) 2¢Pn  ¢Mnx ¢Mny |Pex = 8572 Bix = 1.00
(H1-1b) <1.00 Pey = 39.08 B1y = 1.00
Mnx = 1.01 Mny = 0.57
( 001+ 020+ 0.35)
Critical Segment from 0.00 to 6.25
at: Long leg tip i

Detailed Results Table for Beam 27

Moments: kips*foot , Forces: kips , Stresses: ksi , Section prop.: inch

| X2 (Major axis)
Beam: 30 31
27 | s.c.at-x2,x3
F 8.90 ]
CONSTRAINTS DESIGN DATA
- Sections : Check -Kx=1.00 -Ky=1.00
- Steel Grade: A36 - Allow. Slend. : 200 (compr.) 300 (tens.)

- Allowable Deflection : 1/240
- Tension Area Reduction Factor : 1.00
- Building type : Unbraced

Section: L 2x2x3/16

h = 2.0in b = 2.0in
t = 0.2in
Area = 0.7in2 lu = 0.4in4 Iv = 0.1in4
x3 J = 0.0in4 Su = 0.3in3 Sv = 0.1in3
T X2 Cw = 0.in6 eu = 1.4in ev = 0.8in
ly = 0.3in4 edu = -0.7in eOv = 0.0in
ju = 1.3in 1% = 0.0in
DESIGN COMBINATION = 2
Mu (M2) Moment Diagram
0.00 0.00

0.01

Max. AXIAL Force = -0.59 (compr.) Max. SHEAR Force =  0.01
Mv (M3) Moment Diagram

0.00 0.00

0.01
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Detailed Results Table for Beam 27

Moments: kips*foot , Forces: kips ., Stresses: ksi, Section prop.: inch

Max. AXIAL Force = -0.59 (compr.) Max. SHEAR Force = 0.00

SECTION CLASSIFICATION: *** COMPACT ***

Limiting Ratios: Compact Non-Compact
d/t= 10.58 < 12.8 12.8 (Fy= 36.0)
b/t= 10.58 < 15.3
DESIGN EQUATION FACTORS VALUES |[RESULT
M3 Moment M Z = 013 M = 0.01
(A-F1-1) <1.00 Mn = 0.50 0.03
without LTB 0.9Mn
M2 Moment M Z = 030 M = 0.01
(A-F1-1) <1.00 Mn = 1.14 0.01
without LTB 0.9Mn
Deflection defl. defl =
— <1.00 0.06130 0.14
L /240
Axial Pu (kL/r)x =173 Pu = 0.59
Force — < 1.00 (kL/r)y =271 Ag = 0.71
(4-1),(4-2) 0.90AgFcr ac = 3.04 Fer = 3.42 0.27
Lateral M Lb = 8.90 M = 001
Torsional <1.00 Mn = 0.86 0.02
Buckling 0.9Mn My = 091
(5-6) Cb= 114 Mob = 1.54
Critical Segment from 0.00 to 8.90
at: Long leg tip
Segment End Moments: 0.00 and 0.00
Combined Pu  8Mux 8Muy [Cmx= 1.00 Mux= 0.01
Forces — + + Cmy= 0.85 Muy = 0.01 0.31
(compress.) oPn 99Mnx 9eMny [Pex = 6.77 Bix = 1.10
(H1-1a) <1.00 Pey = 276 Bly = 1.08
Mnx = 0.86 Mny = 057
( 027+ 0.02+ 0.03)
Critical Segment from 0.00 to 8.90
at: Long leg tip |

14:07
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	Verizon_Greenwich SW.pdf
	1. The proposed modifications will not result in an increase in the height of the existing antennas.  Cellco’s new antennas and Filters will be installed at the same height on the antenna mounts.
	2. The proposed modifications will not involve any change to ground-mounted equipment and, therefore, 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 installation of Cellco’s new antennas will not increase radio frequency (RF) emissions at the facility to a level at or above the Federal Communications Commission (FCC) safety standard. Included in Attachment 2 is a Calculated Radio Frequency ...
	5. The proposed modifications will not cause a change or alteration in the physical or environmental characteristics of the site.
	6. According to the attached Support Structure Structural Evaluation (“SA”) and Antenna Mount Analysis Report (“MA”), the existing building and antenna mounting frames can support Cellco’s proposed modifications.  Copies of the SA and MA are included ...
	Sincerely,


