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Re:  Notice of Exempt Modification — Antenna Swap
Butternut Hollow Road, Greenwich, Connecticut

Dear Ms. Roberts:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains
twelve (12) wireless telecommunications antennas at the 130-foot level on an existing
180-foot tower at the above-referenced address. The tower and underlying property
are owned by the Connecticut State Police. The Council approved Cellco’s shared
use of this tower in 1992. Cellco now intends to replace all of its antennas with four
(4) model APL866513-42T0 cellular antennas; two (2) model SWCP-2X5514 cellular
antennas; three (3) model BXA-171063-8BF PCS antennas; and three (3) model
SLCP 2X6014 LTE antennas, all at the same 130-foot level. Cellco also intends to
install six (6) coax cable diplexers behind its antennas. Attached behind Tab 1 are the
specifications for the replacement antennas and cable diplexers.

Please accept this letter as notification pursuant to R.C.S.A. § 16-505-73, 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 Peter Tesei, First Selectman for the Town of Greenwich. A copy of this letter is
being sent to the Connecticut State Police, the owner of the property on which the
tower is located.

The planned modifications to the facility fall squarely within those activities
explicitly provided for in R.C.S.A. § 16-50j-72(b)(2).
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k. The proposed modifications will not result in an increase in the height
of the existing tower. Cellco’s replacement antennas and cable diplexers will be
located at the 130-foot level on the 180-foot tower.

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 operation of the replacement antennas will not increase radio
frequency (RF) emissions at the facility to a level at or above the Federal
Communications Commission (FCC) adopted safety standard. A cumulative power
density table for Cellco’s modified facility is included behind Tab 2.

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

6. The tower and its foundation can support Cellco’s proposed
modifications. (See Detailed Structural Analysis report attached behind Tab 3).

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,
/ C Baldwin
Enclosures
Copy to:

Peter Tesei, Greenwich First Selectman
Connecticut State Police
Sandy M. Carter




All information contained in the present datasheet is subject lo confirmation at time of ordering

Product Data Sheet APL866513-42T0

| Maximizer® Log Periodic Antenna, 806-894, 65deg, 15.1dBi, 1.2m, FET, Odeg | —
[

Product Description ]

The Celwave® Maximizer series is a log periodic dipole array which uses a
patented design to achieve a front-to-back ratio of 45 dB, the highest front-to-
back ratio in the industry. Maximizers are available to cover ESMR, AMPS, PCS
and DCS frequency ranges. They use RFS's patented monolithic CELIlite®
technology, which eliminates cable and soldered joints to reduce the possibility
of inter-modulation products. The CELlite technology assures high reliability and
excellent repeatability of electrical characteristics. The cellular Maximizers are
available in 65°, 80° and 90° horizontal beamwidths and the PCS/DCS
Maximizers are available in 65° and 90° horizontal beamwidths. Patent number
6,133,8809.

Features/Benefits

* 45 dB front-to-back ratio reduces co-channel interference.- Monolithic
construction reduces IM.« No solder joints, high reliability.- Surface
treated components prevent galvanic corrosion.: UV stabilized radome
assures long life without radome deterioration due to UV exposure.
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Technical Specifications

Electrical Specifications

Frequency Range, MHz 806-894

Harizontal Beamwidth, deg 65

Vertical Beamwidth, deg 15

Electrical Downtilt, deg 0

Gain, dBi (dBd) 15.1 (13)

1st Upper Sidelobe Suppression, dB >20

Upper Sidelobe Suppression, dB >20

Front-To-Back Ratio, dB 45 ST

Polarization Vertical 2707—

VSWR <1.5:1

Impedance, Ohms 50

Maximum Power Input, W 500

Lightning Protection Direct Ground

Mechanical Specifications

Dimensions - HxWxD, mm (in) 1219 x 234 x 203 (48 x9.2x 8) e
Weight w/o Mg Hardware, kg (Ib) 7 (15.7) 180
Shipping Weight, kg (Ib) 9.1 (20) Vertical Pattern
Packing Dimensions, HxWxD, mm (in) 15084 x 343 x 349 (62.75 x 13.5x 13.75)

Ordering Information

Mounting Hardware APM21-3

Other Documentation

RFS The Clear Choice ® | APL866513-42T0 Rev: A1 Print Date: 19.01.2012
Please visit us on the internet at hitp:/fwww.risworld.com/ Radio Frequency Systems




SWCP 2x5514

698 - 896 MHz Dual (2x) CP log-periodic antenna

Features E

O Transmit Diversity Gain

Q Can be configured to combine space
& polarization diversity

U QOutstanding performance over the
entire band (698 - 896 MHz)

0 Excellent Axial Ratio

Q Optimized for 4G & 3G systems
O Low intermodulation

O Improved Side-to-side rejection
Q Fading reduction

O Excellent isolation between ports

Electrical specifications ™ §

Frequency range: 698-896 MHz
Impedance: 50 ohm
Connector type: 7/16 Din
Return loss: 18dB
Polarization: Circular
Gain ea. port [Circular]: 2x14dBdC
Gain ea. port [Linear]: 2x11 dBdL
Axial Ratio: 2dB
Isolation between ports (TX band): 30 dB
Front-to-back ratio: 30dB
Intermodulation (2x20W): V3 150dB
IM5 160dB

IM7/9 170dB

Power rating: 2x 500 W
H-plane (-3 dB point): 2x 55°
V-plane (-3 dB point): 2x 16°
Lightning protection: DC grounded

Swedcom

Mechanical specifications

Overall height: 51.9in [1318 mm]

Width: 13.9 in [353 mm]

Depth: 11.3 in [287 mm]

Weight (excluding brackets): 20 1bs [9 Kg]

Wind load measured up to: 150 mph [240 Km/h]

Wind area (front of antenna): 5.01 sq. ft. [0.46 sq.m]

Lateral thrust at 113 mph/

180 Km/h (worst case): 256 Ibs [1138 N]
Materials E

Radiating Elements: Aluminum

Transformer (Power distribution)  Ceramic PCB

Chassis: Aluminum

Radome: Grey Fiberglass/PVC

Mounting bolts: Stainless steel

The SWCP 2x5514 is made in the U.S.A.
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BXA-171063-8BF-EDIN-X

X-Pol | FET Panel | 63° | 17.4 dBi

Electrical Characteristics 1710-2170 MHz

Frequency bands 1710-1880 MHz 1920-2170 MHz
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Polarization £45° +45° | +45°
 Horizontal beamwidtn S 68° B 85° 60°
Vertical beamwidth 72 ke ©
Gain 14.5 dBd / 16.6 dBi 149dBd/17.0dBi |  153dBd/17.4dBi
Electrical downtilt (X) N 0,24 8 G
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First upper sidelobe
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In-band isolation
M3 (QﬁW carlr'r"\;r)

”lnput”pow r

Lightning protection

2 Ports / EDIN/ Female / Bottom
-40° to +60° C / -40° to +140° F

'Conh-éciorr(s)
Operating temperature
Mechanical Characteristics

1232 x 154 x 105 mm 48.5x6.1x4.1in

Dimensions Length x Width x Depth |

; -Debth with t-brackets ‘ 133 mm 5.2in

‘Weight without mounting brackets 4.8kg T 1050bs

 Survival wind speed | ’ 296 km/hr 184 mph
‘Windarea | Front0.19m? Side:0.14m?  Front 20f* Side: 15f

Wind load @ 161 km/hr (100 mph) | Front: 281N Side: 223N Front:  63Ibf Side: 50 Ibf
Mounting Options Part Number: | Fits Pipe Diameter Weight
2-Point Mounting Bracket Kit 26799997 50-102 mm 2.0-4.0in | 2.3 kg 5 Ibs
2-Point Mounting & Downtilt Bracket Kit | 26799999 50-102mm 2.0-40in  36kg 8 lbs

Caﬁééélimerr;fbonfigurat]onsm | For concealment (:gr{ﬁgﬁrétic;ns. order BXA-171063-88F-EDIN-X-FP
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Quoted performance paramelers are provided to offer lypical or range values only and may vary as a result of normal manufacturing and operational conditions. Extreme operalional
condilions and/or stress on structural supports is beyond our control. Such conditions may result in damage to this product. Improvements to product may be made without notice.

10f2 www.amphenol-antennas.com
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Quoted performance parameters are provided to offer typical or range values only and may vary as a resull of normal manufacturing and operational conditions. Extreme operational
conditions and/or stress on structural supports is beyond our control. Such conditions may result in damage to this product. Improvements to product may be made without notice.
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SLCP 2x6014

Dual (2x) Circularly Polarized log-periodic antenna

Features i

Q Transmit Diversity Gain

Q Can be configured to combine space
& polarization diversity

O Qutstanding performance over the
entire band (700 - 800 MHz)

O Excellent Axial Ratio

0 Optimized for 4G & 3G systems
0O Low intermodulation

Q Improved Side-to-side rejection
Q Fading reduction

O Excellent isolation between ports

Electrical specifications E

Frequency range: 700-800 MHz
Impedance: 50 ohm
Connector type: 7/16 Din
Return loss: 18dB
Polarization: Circular
Gain ea. port [Circular]: 2x14dBdC
Gain ea. port [Linear]: 2x11dBdL
Axial Ratio: 2dB
Isolation between ports (TX band): 30 dB
Front-to-back ratio: 30dB
Intermodulation (2x20W): M3 150dB
IM5 160dB

IM7/9 170dB

Power rating: 2x 500 W
H-plane (-3 dB point): 2x 55°
V-plane (-3 dB point): 2x 16°
Lightning protection: DC grounded

Swedcom

Mechanical specifications E =

Overall height: 53 in [1346 mm]

Width: 14 in [356 mm]

Depth: 11 in [279 mm]

Weight (excluding brackets): 20 1bs [9 Kg]

Wind load measured up to: 150 mph [240 Km/h]

Wind area (side of antenna): 5.15sq.ft.  [0.48sq.m]

Lateral thrust at 113 mph/

180 Km/h (worst case): 263 Ibs [1171 N]
Materials l

Radiating Elements: Aluminum

Transformer (Power distribution)  Ceramic PCB

Chassis: Aluminum

Radome: Grey Fiberglass/PVC

Mounting bolts: Stainless steel

The SLCP 2x6014 is made in the U.S.A.



All information contained in the present datasheet is subject to confirmation at time of ordering

Product Data Sheet - FD9R6004/2C-3L

ShareLite Wideband Diplexer — In-line 698-960 MHz/1710-2200 MHz, DC pass in high frequency path I B ey
B

The ShareLite FD9R6004 Series of diplexers are designed to enable feeder sharing between
systems in the 698-960 MHz range and in the 1710-2200 MHz range. The diplexer is equipped with
in-line connector placement so it can be installed in the BTS cabinet or at the tower top. This is
especially valuable in crowded sites or when the feeders are not easily accessible. Due to its
wideband design, the FD9R6004 Series can accommodate many combining solutions between 698-
960 MHz and 1710-2200 MHz systems such as LTE 700 MHz, Cellular 800 MHz with PCS, GSM900
with GEM 1800, or GSM900 with UMTS. This diplexer features a highly selective filter. It provides a
high level of isolation between ports, while keeping the insertion loss on both paths at an extremely
low level. The FDYR6004 diplexers are available with various DC pass options, helpful in
configurations with or without the Tower Mount Amplifiers installed.

Features/Benefits

« LTE ready design

« Extremely Low Insertion Loss

* High level of Rejection between bands - Protection against interferences

* Extremely High Power Handling Capability

« Integrated DC block/bypass versions available

* Very compact & small size design — Easy installation and reduced tower load
+ In-line long-neck connectors for easy connection & waterproofing

+ Exceptional reliability & environmental protection (IP 67)

+ Equipped with 1 * Breathable Vent - Prevent any humidity inside the product
* Mounting hardware for Wall and Pole mount provided (P/N SEM2-1A)

* Grounding already provided through the mounting bracket

« Kit available for easy dual mount

Technical Specifications

Product Type Diplexer/Cross Band Coupler

Application LTE700, GSMS00, UMTS, GSM1800, Cellular 800, PCS

Frequency Range 1, MHz 698-960

Frequency Range 2, MHz 1710-2200

Configuration Sharelite Single diplexer, outdoor, DC pass in the 1710-2170MHz
path, with mounting hardware SEM2-1A

Mounting Wall Mounting: With 4 screws (maximum 6mm diameter); Pole
Mounting: With included clamp set 40-110mm (1.57-4.33)

Return Loss All Ports Min/Typ, dB 19/23

Power Handling Continuous, Max, W 1250 at common port; 750 in low frequency path & 500 in high
frequency path

Power Handling Peak, Max, W 15000 in low frequency path & 8000 in high frequency path

Impedance, Ohms 50

Insertion Loss, Path 1, dB 0.07 typ.

Insertion Loss, Path 2, dB 0.13 typ.

Rejection Between Bands Min/Typ, dB 58/64@698-960MHz; 57/70@1710-2200MHz

IMP Level at the COM Port, Typ, dBm -112 @ 2x43

DC Pass in Low Frequency Path No

DC Pass in High Frequency Path Yes

Temperature Range, °C (°F) -40 to +60 (-40 to +140)

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

Ingress Protection IP 67

Lightning Protection EN/IEC61000-4-5 Level 4

Connectors In-line long-neck 7-16-Female

Weight, kg (Ib) 1.2 (2.6)

Shipping Weight, kg (Ib) 3.2 (7) for 2 * single units in 1 * box, 9.8 (21.6) for6 *units =3 *
Boxes in 1 * overwrap

Dimensions, Hx W x D, mm (in) 147 x 164 x 37 (5.8 x6.5x 1.5)

Shipping Dimensions, H x W x D, mm (in) 254 x 406 x 82 (10 x 16 x 3.2) for 2 * Single Units in 1 * box, 280 x
406 x 241 (11 x 16 x 9.5) for 6 * units = 3 * Boxes in 1 * overwrap

Volume, L 0.43

Housing Aluminum

RFS The Clear Choice ® | FDSR6004/2C-3L | Rev: B/ 4/18/2012 | Print Date: 11.01.2013

Please visit us on the internet at hitp://www.rfsworld.com! Radlo Frequency Systems




All information contained in the present datasheet is subject to confirmalion at time of ordering

Product Data Sheet FD9R6004/2C

IﬁhareLite Wideband Diplexer — In-line 698-960 MHz/1710-2200 MHz, DC pass in high frequency path |

Il

Other Documentation

FD9R6004/2C-3L Installation Instructions: Wideband_Diplexer_Installation_Rev5.pdf

Selection Guide Diplexer 698-960 / 1710-2200MHz
Full DC I DC Mounting
Model Number DC Pass Pass | Pass Hardware
High Band | Low Band | Included

FDOR6004/1C-3L | X

Single |FOORGOO&2CIL || X
FDOR6CO4/3C-3L | X
KIT-FDIR6004/1C-DL | X
Dual KIT-FDYRG004/2C-DL | X
KIT-FDIR6004/3C-DL I X

Commen Port

b g

33
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1C-3L

The ED9RS004 Sarics iz upgradeablo v 3 Dusl Dighover kit by moan: of 3 diplocers ang mounting hardware kizs SEMD- 1A and SEM23

Mounting Hardware and Ground Cabla Ordering Information

Model Number | Description

SEMZ-1A Mounung Hardware, Pele mount ¢40-110mm {Included
with the Single and Dual Diplexer) Wall Screws MG
(Met included with the product]

SEMZ-3 Assembly kit for 2 pes of FOBRED04/C-3L {Can be ordered
| separately but included with the Dual Diplexar Kit)

CA020-2 | Ground Cale, 2m, includes lugs (Optional)
et el b el i, ol Sl A
|
CA03D-2 | Ground Catla, 2m, inzludas lugs (Optionalt
SEMS Mounting Hardware fer 6 Diplexers, Tower Base {Optional)

RFS The Clear Choice ® | FD9R6004/2C-3L Rev: B / 4/18/2012 | Print Date: 11.01.2013

Please visit us on the internet at http:/iwww.rfsworld,com/ Radio Frequency Systems
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DETAILED STRUCTURAL ANALYSIS AND
EVALUATION OF 180’ SELF SUPPORTING
LATTICE TOWER WITH STACK-N-BOLT
SYSTEM AND FOUNDATION FOR NEW
ANTENNA ARRANGEMENT

Connecticut State Police

Butternut Hollow Road
Greenwich, Connecticut

prepared for

Vveri ORNuvircless

Verizon Wireless

99 East River Drive
East Hartford, Connecticut 06108

prepared by

URS

URS CORPORATION

500 ENTERPRISE DR, SUITE 3B
ROCKY HILL, CT 06067

TEL. 860-529-8882

36922298
VZ5-140

October 16, 2012
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EXECUTIVE SUMMARY

This report summarizes the structural analysis and evaluation of the 180’ lattice tower located off
of Butternut Hollow Road in Greenwich, Connecticut. The analysis was conducted in accordance
with the 2005 Cennecticut State Building Code, the TIA/EIA-222-F standard and additional
requirements of the Connecticut State Police for wind velocity of 90 mph concurrent with 4" ice
design wind load. The antenna loading considered in the analysis consists of all existing and
proposed antennas, transmission lines, and ancillary items as outlined in the Introduction Section
of this report. The proposed Verizon installation is as follows:

Proposed Antenna and Mount Carrier Antenna Center Elevation

Remove

(6) DB 844

{2) P65-16-XL-2 Verizon
{1) LNX-6514DS-T4M (Existing)
{3) MG D3-800T0

Install 130
(3) SLCP 2x6014

{4) APL866513-42T0 (Alpha & Gamma) Verizon
{2} SWCP 2x5514 (Beta) {Proposed)
(3) BXA-171063-8BF

(6) Diplexers

The results of this analysis indicate that the existing tower structure has sufficient capacity to
support the proposed loading conditions without modification. The tower and its foundation are
considered structurally adequate under the wind load specified above and the existing and
proposed antenna loadings. The twist and sway of the tower is considered within the
Connecticut State Police requirements.

This analysis is based on:

1) The tower structure’s theoretical capacity not including any assessment of the
condition of the tower.

2) Member sizes and tower geometry of the outer tower taken from manufacturers
drawings prepared by Rohn Industries, Inc., file number 28325, dated December 28,
1992.

3} Member sizes and tower geometry of the inner tower taken from design calculations
and drawings prepared by Towertek Industries Inc., signed and sealed May 9, 2002.

4) Foundation modifications taken from drawings prepared by Walker Engineering
Incorporated, Job number 0206-237R2, signed and sealed November 26, 2002.

5) Previous structural analysis performed by URS Corporation, project number VZ5-041
{ 36931188, signed and sealed August 2, 2010.

6) Previous structural analysis performed by URS Corporation, project number SAI067
(Rev 3)/ 36924454, signed and sealed January 27, 2012.

7) Previous structural analysis performed by URS Corporation, project number HPC-
051/ 36917365, signed and sealed September 27, 2012.

8) Tower Mapping and Inventory by Northeast Towers, Inc., climbed November 10,
2011.

9) Antenna inventory provided by the Connecticut State Police via email on July 31,
2012.

10) Antenna inventory as specified in section 2 and 6 of this report.

11) Coax cable orientation as specified in section 6 of this report.

180" Self Supporting Tower with Stack-M-Bolt System 10/16/2012
Greenwich, CT
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EXECUTIVE SUMMARY (continued)

This report is only valid as per the assumptions and data utilized in this report for antenna
inventory, mounts and associated cables. The contractor shall field verify the antenna and mount
configuration used, as well as the physical condition of the tower members and connections. The
engineer is to be notified in writing immediately if any of the information in the Structural Analysis
is found to be other than specified.

If you should have any questions, please call.
aaniiiH gy,

Sincerely, A\\ \E)f “O’\"'dr’«

‘:'\' -"'..\"} A, N
U!Z:xrpora/t; AES (; ‘;;f Y : ‘E'-A?“-’r'"-’/fl"
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Richard A. Sambor PE @ : "-
Senior Structural Engineer
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180" Self Supporling Tower with Stack-N-Bolt System 10/16/2012
Greenwich, CT
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INTRODUCTION

The subject tower is located off of Butternut Hollow Road in Greenwich, Connecticut.

The

structure is a self-supporting three-legged 180" steel tapered lattice tower manufactured by Rohn
Industries with a Stack-N-Bolt system installed inside the original tower, designed by Towertek.

The existing structure supports numerous communication antennas.

summarized below:

The inventory is

Centerline
Antenna Type Carrier Mount Elevation /| Cable
Leg
cSP
(3) 6 HP Dish 741076 Dish Mount 180/ ABC N/A
(reserved)
(1) PD-420 Teiiﬁngf 3 Stand-Off 180/ A () 718"
(1) DB-583 gagics;ti;g?) Shared with Above 180/ A (1) 1-5/8"
(2) Scala OGT9-606N | CSP - 1&2 . ) e
(1 upright & 1 inverted) | _(existing) 3 Stand-Off 18078 (2)1-5/8
(2) Sinclair SC479- osp
HF1LDF . _ (2)1-5/8"
(1 upright & 1 inverted) f’é}jsf;nn; ¥ Stand-Off 180/C (1) 1/2"
(1) TMA 9
NEU - 20 Shared with Above "
(1) PD-420 (existing) ) @ 150) 178/ A (1)7/8
VR CSP-8 Shared with Above "
4' Dipole (oisting) Ol @ 180) 1781 A (1)7/8
& HP Dish with Radome (Te %fﬁ;;) Dish Mount 17718 (1) Elliptical Cable
(1) ANTS00D68 Dipole ?esx';gng; Leg Mount 176/ C (1) 1-5/8"
& Dish ?eiﬁﬁn?él Dish Mount 176 1 A (1) WEP65
DB-586-Y (ngeﬁ;]ge) Leg Mounted 1741 A (1) 1-5/8"
Stamford
(1) AP1185 63 3 Amn 165/ A () 1-1/4"
(existing)
Stamford
(1) AP1185 g oA 160/ A (1) 1-1/a"
(1) TMA (existing) m (1) 3/8"
cabn SPD- 9 )
abriel GLF6-940 (existing) Dish Mount 1607 A (1) EwW30
(3) Sinclair SC-479- CSP 3) 1516
HF1LDF 69 to 72 3 Stand-Off 160 ) 112"
(1) TMA (existing)
(6) Powerwave 7770
(12) TMAs
{3) Powerwave P65-16- AT&T {12} 1-5/8"
XLH-RR (xisting) Side Arm 150/ABC | (1) Fiber Optic Cable
(6) Ericsson RRU g (2) DC Cables
{1} Raycap Surge
Suppressor
(3) EMS RRO01700DP | _T-Mobile o
(6) TMAs (existing) Face Mounted 137/ ABC (6) 1-5/8

180" Self Supporting Tower with Stack-N-Bolt System
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: : . Centerline _
Antenna Type Carrier Mount Elevation / Cable
. ' Leg -
(1) Celwave PD1142 | NEU~ 16 & . (1) 1-5/8"
(1) DB-586Y 19 (existing) Shared with Above 135/B (1) 7/8"
NEU 18 . ’
(1) Kreco CO41AN (existing) Sharad with Above 130/ A (1)7/8
(3) SLCP 2x6014
{4) APL866513-42T0
{Alpha & Gamma) Veri »
erizon Boom Gate (12} 1-5/8
@ S";’g;;"“” (Proposed) (existing) 130/ ABC (existing)
(3) BXA-171063-8BF
__{6) Diplexers
{3) APXVSPP18-C Sprint
Panel Antennas {existing, see B(c;c))(ri\;tga;e 117/ ABC (3) Hybriflex Cables
(6) RRH note below) 9
NEU-16 "
(1) PD1142 (existing) Leg Mounted 110/ A (1) 1-5/8
CSP-66 u
(1) PD1142 (existing) Leg Mounted 80/A (1)7/8
— DOT - 56 , »
(1) 10’ Dipole (existing) 3" Arm 80/B (1)y7/8
(1) PD-1142 ?ei'ijsgng‘)‘ Leg Mounted 80/C (1) 718"
GPS (esgiig) Leg Mounted 60/B (1) 172"
GPS (eggig) Leg Mounted 60/C (1) 172"

Note: Sprint antennas shown are from the final antenna plan as indicated in previous structural
analysis signed and sealed October 2, 2012

This structural analysis and evaluation of the communications tower was performed by URS
Corporation AES (URS) for Verizon. The purpose of this analysis was to investigate the
structural integrity of the existing tower with its existing and proposed antenna loads. The
analysis was also conducted to evaluate twist (rotation), sway (deflection), and stress on the
tower.

ANALYSIS METHODOLOGY AND LOADING CONDITIONS

The structural analysis was done in accordance with the 2005 Connecticut State Building Code,
TIA/JEIA-222-F—Structural Standard for Steel Antenna Towers and Antenna Supporting
Structures, and the American Institute of Steel Construction (AISC) Manual of Steel
Construction—Allowable Stress Design (ASD).

The analysis was conducted using PLS-Tower. Two load conditions were evaluated as shown
below which were compared to allowable stresses according to AISC and TIA/EIA.

Load Condition 1 = 90 mph {fastest mile} Wind Load + Tower Dead Load
Load Conditicn 2 = 90 mph (fastest mile} Wind Load {with ice) + Ice Load + Tower Dead Load

The TIA/EIA standard permits one-third increase in allowable stresses for towers and monopoles
less than 700 feet tall. For purposes of this analysis, in computing the load capacity the allowable
stresses of the tower members were increased by one-third.

180’ Self Supporting Tower with Stack-N-Bolt System 10/16/2012
Greenwich, CT
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FINDINGS AND EVALUATION

The stresses on the tower structure were evaluaied to compare with the allowable stress in
accordance with AISC. The results of the analysis indicate that the tower structure is in
compliance with the proposed loading conditions. The anchor bolts and foundation were found to
be within allowable limits.

Component | Allowable Actual
Twist 0.10°
Sway 0.75° 0.78°

{see note below)

Note: During the installation of the Stack-N-Bolt system redundant members were installed which
will give additional stiffness to the tower and reduce the twist and sway to a level below the
allowable of 0.75 degrees. These members are internal bracing members which connect the new
horizontal members.

Component Component Size |Controlling Member (% ggszii ty) Pass/Fail
Rohn Diagonal L2x2x3/16 Rohn-DB61 97.48 Pass
Rohn Leg Pipe6EH Rohn-LH2P 97.45 Pass
Rohn Horizontal L1.75x1.75x3/16 RohnH12 15.63 Pass
SNB Diagonal L5x5x5/8 SNB-DI11 7217 Pass
SNB Leg Pipe8Xs SNB-LH2P 98.47 Pass
SNB Horizontal Pipe4x0.494 SNB-H91 577 FPass
cﬁﬁ‘r’]‘;’f{ion N/A 3/4" Bolt 76.4 Pass
Foundation 36.5' Square Overturning Moment 93.9 Pass

180" Self Supporting Tower with Stack-N-Bolt System
Greenwich, CT
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5. CONCLUSIONS

The results of the analysis indicate that the tower structure is not overstressed with the proposed
loading conditions., The tower and foundation are considered structurally adequate under
the TIA/EIA-222-F wind load specified above and the existing and proposed antenna
loadings. The calculated tower deflection {(sway) is 0.78 degrees, and the tower rotation (iwist)
is 0.10 degrees. These are above the Connecticut State Police specification of 0.75 degrees for
twist and sway, however there are redundant members in the tower not utilized in the analysis
which will give additional stiffness and will reduce the deflection and rotation values below the
Connecticut State Police specification.

Limitations/Assumptions:
This report is based on the following:

A Tower is properly installed and maintained.

B. All members and their geomelry are as specified in the original Project File and are in
good condition.

All required members are in place.
All bolts are in place and are properly tightened.
Tower is in plumb condition.

All member protective coatings are in good condition.

g Mmoo

All tower members were properly designed, detailed, fabricated, installed, and have been
properly maintained since erection.

URS is not responsible for any modifications completed prior to or hereafter in which URS is not
or was not directly involved. Modifications include but are not limited to:

A. Adding antennas
B. Removing/replacing antennas
C. Adding coaxial cables

URS hereby states that this document represents the entire report and that it assumes no liability
for any factual changes that may occur afier the date of this report. All representations,
recommendations, and conclusions are based upon information contained and set forth herein. If
you are aware of any information which conflicts with that which is contained herein, or you are
aware of any defects arising from original design, material, fabrication, or erection deficiencies,
you should disregard this report and immediately contact URS. URS disclaims all liability for any
representation, recommendation, or conclusion not expressly stated herein.

Ongoing and Periodic Inspection and Maintenance:

After the Contractor has successfully completed the installation and the work has been accepted,
the owner will be responsible for the ongoing and periodic inspection and maintenance of the
tower.

The owner shall refer to TIA/EIA-222-F for recommendations for maintenance and inspection.
The frequency of the inspection and maintenance intervals is to be determined by the owner
based upon actual site and environmental conditions. 1t is recommended that a complete and
thorough inspection of the entire tower structural system be performed at least yearly and more
frequently as conditions warrant. According to TIA/EIA-222-F section 14.1, Note 1: It is
recommended that the structure be inspected after severe wind and/or ice storms or other
extreme loading conditions.

180" Self Supporting Tower with Stack-N-Bolt System 10M6/2012
Greenwich, CT



6. DRAWINGS AND DATA
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PLS-TOWER INPUT/OUTPUT SUMMARY
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PLS-TOWER NODE LOCATIONS

36922298 180" Self Supporting Tower with Stack-N-Bolt System 10/16/2012
VZ5-140 Greenwich, CT



Tower Version 10.62, 3:25:06 PM Monday, November 14, 2011

URS Connecticut, Project: "butternut hollow greenwich, ct"
Undeformed geometry displayed
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Tower geometry unchanged

from previous analysis
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ut, Project: "butternut hallow greenwich, ct"
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Undeformed geometry displayed
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from previous analysis
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PLS-TOWER MEMBER LOCATIONS

36922298 180° Self Supporting Tower with Stack-N-Bolt System 10/16/2012
VZ5-140 Greenwich, CT



URS Connecticut, Project: "butternut hollow greenwich, ct”
Tower Version 10.62, 3:27:04 PM Monday, November 14, 2011
Undeformed gecmetry displayed

: Tower geometry unchanged*
s from previous analysis
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Tower geometry unchanged |

rom previous an

[ |
n iy

alysis i




URS Connecticut, Project: "butternut holiow greenwich, ct"
Tower Version 10.62, 3:28:59 PM Monday, November 14, 2011
Undeformed geometry displayed
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PLS-TOWER DETAILED OUTPUT

36922298 180" Self Supporting Tower with Stack-N-Bolt System 10/16/2012
VZ5-140 Greenwich, CT
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