November 16, 2015

VIA EMAIL AND OVERNIGHT DELIVERY

Ms. Melanie A. Bachman
Acting Executive Director
Connecticut Siting Council
Ten Franklin Square

New Britain, CT 06051

RE: T-Mobile Northeast LLC - CT11360
Notice of Exempt Modification
Route 136 (Westport Turnpike), Fairfield, CT
LAT: 41-12-05.83" N
LNG: 73-19-55.42" W

Dear Ms. Bachman:

T-Mobile Northeast LL.C (“T-Mobile™) currently maintains two (2) antennas at
the 96’ level on the existing 817 tall steel transmission structure #910 located at Route
136 (Westport Turnpike) in Fairfield, CT. The property is owned by the Connecticut
Light and Power Company d/b/a Eversource Energy. T-Mobile now intends to replace
the two (2) existing antennas with two (2) new 1900 and 2100 MHz antennas. These
antennas would be installed at the 96" level of the tower. T-Mobile also intends to
remove one (1) existing microwave dish, remove one (1) 7/8” coax cable and replace one
(1) existing equipment cabinet on existing concrete pad at grade.

This facility was approved by the Siting Council in Petition No. 471 on July 25, 2000.
This approval included an approval for four (4) panel antennas installed on a 17" pipe
mast to the existing 817 tall steel lattice electric transmission structure; the total height of
the structure with all antennas would be 98 — 4”. The proposed replacement antennas
are 53.17. Accordingly, this modification complies with the aforementioned conditions.

Please accept this letter as notification pursuant to Regulations of Connecticut State
Agenices 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 Michael Tetreau, First Selectman for the Town of Fairfield, as well as the
property owner and the tower owner.

The planned modifications to the facility fall squarely within those activities explicitly
provided for in R.C.S.A. 16-50j-72(b)(s).

1. The proposed modifications will not result in an increase in the height of the
existing structure. T-Mobile proposes to replace two (2) existing antennas at a
centerline height of 96° on the existing pipe mast.




8]

. The proposed modifications will not require the extension of the sitc boundary. T-
Mobile will replace an existing cabinet on an existing pad at grade. Thus, there -
will be no effect on the site compound or T-Mobile’s leased area.

(5]

. 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. The incremental
effect of the proposed changes will be negligible.

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. As indicated in the attached power density
calculations, T-Mobile’s operations at the site will result in a power density of
3.44%; the combined site operations will result in a total power density of 3.44%.

5. The proposed modifications will not cause a change or alteration in the physical or
environmental characteristics of the site. T-Mobile will replace existing antennas
and an existing equipment cabinet on an existing pad at grade.

6. The existing structure and its foundation can support the proposed loading. As
indicated in the attached structural analysis the subject utility tower is adequate to
support the proposed T-Mobile equipment upgrade.

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).

Respectfully submitted,

)
By: /j’-—: C/’\"
Eric Dahl; Agent for T-Mobile
edahli@comcast.net

860-227-1975

Attachments

cc: Michael Tetreau, First Selectman for the Town of Fairfield - as elected official
Hank O’Brien, Eversource Energy - as tower and property owner




EVERS=URCE ety
ENERGY P.0. Box 270

Hartford, CT 06141-0270
{860) 665-5000

September 25, 2015

Mr. Mark Richard

T-Mobile

35 Griffin Rd.

Bloomfield, CT 06002

RE: T-Mobile Antenna Site, CT-11 360A, Westport Tpke., Fairfield CT, structure 910.
Dear Mr. Richard:

Based on our reviews of the site drawings, the structural analysis and foundation review provided by
Centek Engineering, along with a third party review performed by Paul J. Ford we have reviewed for
acceptance this modification.

Since there are no outstanding structural or site related issues to resolve at this time, construction at
these locations may begin as soon as scheduling allows. You may contact Mr. O’Brien (860-665-6987); for

lease requirements.
Sin@‘zy

o
Robert Gray
Transmission Line Engineering

Ref: 15019.001 - CT11360A - CDs Rev.0 15.08.11.pdf

Ref: 15019.001 - CT11360A Structural Analysis Rev1 15-07-16.pdf
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Structural Analysis — 81-ft Tower # 910
T-Mobile Antenna Upgrade — CT11360A
Fairfield, CT

Rev 1~ July 16, 2015

Introduction

The purpose of this report is to analyze the existing Antenna Mast and 81’ transmission tower located on
Westport Tumpike in Fairfield, CT for the proposed T-Mobile antenna upgrade.

The proposed loads consist of the following:

=  T-MOBI Existin main):
Coax Cables: Four (4) 1-5/8" & coax cables running on a face of the tower as indicated in
section 4 of this report.

= T-MOBILE (Existing to Remove):
Antennas: Two (2) EMS RR90-17-02DP panel antennas flush mounted with a RAD center
elevation of 96-ft above grade and one (1) microwave dish.
Coax Cables: One (1) 7/8" & coax cable running on a face of the tower as indicated in
section 4 of this report.

= T-MOBI P :
Antennas: Two (2) RFS APXV18-206516S-C panel antennas flush mounted with a RAD
center elevation of 96-ft above grade.

Primary assumptions used in the analysis

= Allowable steel stresses are defined by AISC-ASD 9" edition for design of the Antenna Mast
and antenna supporting elements.

= ASCE Manual No. 10-97, “Design of Latticed Steel Transmission Structures”, defines

allowable steel stresses for evaluation of the CL&P uitility tower.

All utility tower members are adequately protected to prevent corrosion of steel members.

All proposed antenna mounts are modeled as listed above.

All coaxial cable will be installed within the Antenna Mast unless specified otherwise.

Antenna Mast will be properly installed and maintained.

No residual stresses exist due to incorrect tower erection.

All bolts are appropriately tightened providing the necessary connection continuity.

All welds conform to the requirements of AWS D1.1.

Antenna Mast and utility tower will be in plumb condition.

Utility tower was properly installed and maintained and all members were properly designed,

detailed, fabricated, and installed and have been properly maintained since erection.

= Any deviation from the analyzed loading will require a new analysis for verification of
structural adequacy.

REPORT SECTION 1-1
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Structural Analysis - 81-ft Tower # 910
T-Mobile Antenna Upgrade — CT11360A
Fairfleld, CT

Rev 1 ~July 16, 2015

Analysis

Structural analysis of the existing Antenna Mast Structure was independently completed using the current
version of RISA-3D computer program licensed to CENTEK Engineering, Inc.

The existing mast consisting of a 6-in SCH. 40 pipe (O.D. = 6.625") connected at twelve points to the
existing tower was analyzed for its ability to resist loads prescribed by the TIA/EIA standard. Section 5 of
this report details these gravity and lateral wind loads. Load cases and combinations used in RISA-3D for
TIAEIA loading are listed in report Sections 6.

Structural analysis of the existing CL&P tower structure was completed using the current version of PLS-
Tower computer program licensed to CENTEK Engineering, Inc. The NESC program contains a library of
all AISC angle shapes and corresponding section properties are computed and applied directly within the
program. The program's Steel Code Check option was also utilized.

The existing 81-ft tall CL&P lattice tower was analyzed for its ability to resist loads prescribed by the
NESC standard. Maximum usage for the tower was calculated considering the additional forces from the
Antenna Mast and associated appurtenances. Section 7 of this report details these gravity and lateral
wind loads.

Design Basis

Our analysis was performed in accordance with EIA-222-F-1996, ASCE Manual No. 10-97, “Design of
Latticed Steel Transmission Structures”, NESC C2-2007 and Northeast Utilities Design Criteria.

The CL&P tower structure, considering existing and future conductor and shield wire loading, with the
proposed antenna mast was analyzed under two conditions:

= UTILITY TOWER ANALYSIS

The purpose of this analysis is to determine the adequacy of the existing utility structure to
support the proposed antenna loads. The loading and design requirements were analyzed in
accordance with the NU Design Criteria Table, NESC C2-2007 ~ Construction Grade B, and
ASCE Manual No. 10-97, “Design of Latticed Steel Transmission Structures”.

Load cases considered:

Load Case 1: NESC Heavy

Wind:Pressure. .ol Sainnsiniiiank 4.0 psf
Radial Ice Thickness..........coovemveeeeeenaanns 0.5"
Vertical Overload Capacity Factor............. 1.50
Wind Overload Capacity Factor................ 2.50

Wire Tension Overload Capacity Factor...... 1.65
Load Case 2: NESC Extreme

Note 1: NESC C2-2007, Section25, Ruie 250C: Extremne Wind
Loading, 1.25 x Gust Response Factor (wind speed: 3-
second gus!)

REPORT SECTION 1-2




CENTEK Engineerning, inc

Structural Analysis — 81-ft Tower # 910
T-Mobile Antenna Upgrade — CT11360A
Fairfield, CT

Rev 1~ July 16, 2015

=  ANTENNA MAST ANALYSIS

Antenna Mast, appurtenances and connections to the utility tower were analyzed and
designed in accordance with the NU Design Criteria Table, TIA/EIA-222-F, and AISC-ASD
standards.

Load cases considered:

Load Case 1:

Load Case 2:
Wind Pressure........cueeeveenecmceenceeneeunens 75% of 85 mph wind pressure
Radial Ice Thickness...........c.ccooiviiiinnnnnn 0.5"

| Note 2:  Per NU Mast Design Criteria Exception 1.

Results

= ANTENNA MAST
The Antenna Mast was determined to be structurally adequate.

Stress Ratio
Member (% of capacity) Result
6" Std. Pipe 85.9% PASS
L3x3x1/4 Brace 16.4% PASS
Mast Connection to CL&P Tower 38.69% PASS

Note 1 - 1/3 increase in allowable stress not used for connection to tower per OTRM 058.

= UTILITY TOWER

This analysis finds that the subject utility structure is adequate to support the existing PCS
mast and related appurtenances. The tower stresses meet the requirements set forth by the
ASCE Manual No. 10-97, “Design of Latticed Steel Transmission Structures”, for the applied
NESC Heavy and Hi-Wind load cases. The detailed analysis results are provided in Section
9 of this report. The analysis results are summarized as follows:

A maximum usage of 94.57% occurs in the utility tower under the NESC Extreme loading

condition.
TOWER SECTION:
The utility structure was found to be within allowable limits.
Stress Ratio
Tower Member (% of capacity) Result
Angle g31XY 94.57% PASS

= FOUNDATION AND ANCHORS

The existing foundation consists of four (4) 1.67-ft square tapering to 2.33-ft square x 5.25-ft long
reinforced concrete piers on four (4) 5-ft square x 2-ft thick reinforced concrete pads. The base of
the tower is connected to the foundation by one (1) anchor stub per leg. Foundation information
was obtained from NUSCO drawing # 01064-60003. Three (3) of the tower leg foundations were
reinforced with 8-ft square by 3.5-t thick reinforced concrete blocks. Size of the reinforcement
blocks was verified in the field.

REPORT SECTION 1-3




Structural Analysis — 81-ft Tower # 910
T-Mobile Antenna Upgrade — CT11360A
Fairfield, CT
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BASE REACTIONS:

From PLS-Tower analysis of CL&P tower based on NESC/NU prescribed loads.

Load Case Shear Uplift Compression
NESC Heavy Wind 5.52 kips 15.51 kips 28.43 kips
NESC Extreme Wind 9.45 kips 33.05 kips 39.51 kips
Note 1 - 10% increase to be applied to the above tower base reactions for foundation verification per OTRM 051
FOUNDATION:
The foundation was found to be within allowable limits.
Foundation Design Allowable Proposed Result
Limit Limit Loading ¥
Reinforced
Conc. Pad Uplift 1.0FS® 1.05FS ™ PASS
and Pier
Note 1:  FS denotes Factor of Safely

Note 2:

Conclusion

10% increase to PLS base reactions used in foundation analysis per OTRM 051.

This analysis shows that the subject utility tower is adequate to support the proposed T-Mobile

equipment upgrade.

The analysis is based, in part, on the information provided to this office by Eversource and T-Mobile. If
the existing conditions are different than the information in this report, Centek Engineering, Inc. must be

contacted for resolution of any potential issues.
Please feel free to call with any questions, or comments.

Respectiully Submitted by: i
A nd % i 2
\ el 7 e
12 . AT W _?lw'
yruTy ™ \ PR Vi

Timothy J. Lynn, PE
Structural Engineer
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QXISTING STRUCTURES

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

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

Information from the field and/or drawings in the possession of CENTEK engineering, Inc. or
generated by field inspections or measurements of the structure.

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

All services will be performed to the codes specified by the client, and we do not imply to meet any
other codes or requirements unless explicitly agreed in writing. If wind and ice loads or other relevant
parameters are to be different from the minimum values recommended by the codes, the client shall
specify the exact requirement. In the absence of information to the contrary, all work will be
performed in accordance with the latest revision of ANSVASCE10 & ANSVEIA-222.

All services are performed, results obtained, and recommendations made in accordance with
generally accepted engineering principles and practices. CENTEK engineering, Inc. is not
responsible for the conclusions, opinions and recommendations made by others based on the
information we supply.

CONDITIONS & SOFTWARE SECTION 2-1
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Structural Analysis - 81-ft Tower # 910
T-Mobile Antenna Upgrade — CT11360A
Fairfield, CT
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GENERAL DESCRIPTION OF STRUCTURAL

ANALYSIS PROGRAM~RISA-3D

RISA-3D Structural Analysis Program is an integrated structural analysis and design software package for
buildings, bridges, tower structures, etc.

Modeling Features:

Comprehensive CAD-like graphic drawing/editing capabilities that let you draw, modify and
load elements as well as snap, move, rotate, copy, mirror, scale, split, merge, mesh, delete,
apply, etc.

Versatile drawing grids (orthogonal, radial, skewed)

Universal snaps and object snaps allow drawing without grids

Versatile general truss generator

Powerful graphic select/unselect tools including box, line, polygon, invert, criteria,
spreadsheet selection, with locking

Saved selections to quickly recall desired selections

Modification tools that modify single items or entire selections

Real spreadsheets with cut, paste, fill, math, sort, find, etc.

Dynamic synchronization between spreadsheets and views so you can edit or view any data
in the plotted views or in the spreadsheets

Simultaneous view of multiple spreadsheets

Constant in-stream error checking and data validation

Unlimited undo/redo capability

Generation templates for grids, disks, cylinders, cones, arcs, trusses, tanks, hydrostatic
loads, etc.

Support for all units systems & conversions at any time

Automatic interaction with RISASection libraries

Import DXF, RISA-2D, STAAD and ProSteel 3D files

Export DXF, SDNF and ProSteel 3D files

Analysis Features:

Static analysis and P-Delta effects

Multiple simultaneous dynamic and response spectra analysis using Gupta, CQC or SRSS
mode combinations

Automatic inclusion of mass offset (5% or user defined) for dynamic analysis

Physical member modeling that does not require members to be broken up at intermediate
joints

State of the art 3 or 4 node plate/shell elements

High-end automatic mesh generation — draw a polygon with any number of sides to create a
mesh of well-formed quadrilateral (NOT triangular) elements.

Accurate analysis of tapered wide flanges - web, top and bottom flanges may all taper
independently

Automatic rigid diaphragm modeling

Area loads with one-way or two-way distributions

Multiple simultaneous moving loads with standard AASHTO loads and custom moving loads
for bridges, cranes, etc.

Torsional warping calculations for stifiness, stress and design

Automatic Top of Member offset modeling

Member end releases & rigid end offsets

Joint master-slave assignments

Joints detachable from diaphragms

Enforced joint displacements

1-Way members, for tension only bracing, slipping, etc.

CONDITIONS & SOFTWARE SECTION 2-2
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1-Way springs, for modeling soils and other effects

Euler members that take compression up to their buckling load, then turn off.

Stress calculations on any arbitrary shape

Inactive members, plates, and diaphragms allows you to quickly remove parts of structures
from consideration

Story drift calculations provide relative drift and ratio to height

= Automatic self-weight calculations for members and plates

= Automatic subgrade soil spring generator

raphics Featur

Unlimited simultaneous model view windows
Extraordinary “true to scale” rendering, even when drawing
High-speed redraw algorithm for instant refreshing
Dynamic scrolling stops right where you want

Plot & print virtually everything with color coding & labeling
Rotate, zoom, pan, scroll and snap views

Saved views to quickly restore frequent or desired views
Full render or wire-frame animations of deflected model and dynamic mode shapes with
frame and speed control

Animation of moving loads with speed control

High quality customizable graphics printing

Design Features:

= Designs concrete, hot rolled steel, cold foomed steel and wood

ACI 1999/2002, BS 8110-97, CSA A23.3-94, 1S456:2000,EC 2-1992 with consistent bar sizes
through adjacent spans

Exact integration of concrete stress distributions using parabolic or rectangular stress blocks
Concrete beam detailing (Rectangular, T and L)

Concrete column interaction diagrams

Steel Design Codes: AISC ASD Sth, LRFD 2nd & 3rd, HSS Specification, CAN/CSA-S16.1-
1994 & 2004, BS 5950-1-2000, IS 800-1984, Euro 3-1993 including local shape databases
AISI 1999 cold formed steel design

NDS 1991/1997/2001 wood design, including Structural Composite Lumber, multi-ply, full
sawn

Automatic spectra generation for UBC 1997, IBC 2000/2003

= Generation of load combinations: ASCE, UBC, IBC, BOCA, SBC, ACI

Unbraced lengths for physical members that recognize connecting elefents and full lengths
of members

Automatic approximation of K factors

Tapered wide flange design with either ASD or LRFD codes

Optimization of member sizes for all materials and all design codes, controlled by standard or
user-defined lists of available sizes and criteria such as maximum depths

Automatic calculation of custom shape properties

Steel Shapes: AISC, HSS, CAN, ARBED, British, Euro, Indian, Chilean

Light Gage Shapes: AlSI, SSMA, Dale / Incor, Dietrich, Marino\WARE

Wood Shapes: Complete NDS species/grade database

Full seamless integration with RISAFoot (Ver 2 or better) for advanced footing design and
detailing

Plate force summation tool

CONDITIONS & SOFTWARE SECTION 2-3
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Results Features:

=  Graphic presentation of color-coded results and plotted designs

= Color contours of plate stresses and forces with quadratic smoothing, the contours may also
be animated

= Spreadsheet results with sorting and filtering of: reactions, member & joint deflections, beam
& plate forces/stresses, optimized sizes, code designs, concrete reinforcing, material
takeoffs, frequencies and mode shapes

» Standard and user-defined reports

= Graphic member detail reports with force/stress/deflection diagrams and detailed design
calculations and expanded diagrams that display magnitudes at any dialed location

= Saved solutions quickly restore analysis and design results.

CONDITIONS & SOFTWARE SECTION 2-4
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GENERAL DESCRIPTION OF STRUCTURAL
ANALYSIS PROGRAM~PLS-TOWER

PLS-TOWER is a Microsoft Windows program for the analysis and design of steel latticed towers
used in electric power lines or communication facilities. Both self-supporting and guyed towers
can be modeled. The program performs design checks of structures under user specified loads.
For electric power structures it can also calculate maximum allowable wind and weight spans and
interaction diagrams between different ratios of allowable wind and weight spans.

Modeling Features:

Powerful graphics module (stress usages shown in different colors)

Graphical selection of joints and members allows graphical editing and checking
Towers can be shown as lines, wire frames or can be rendered as 3-d polygon surfaces
Can extract geometry and connectivity information from a DXF CAD drawing

CAD design drawings, title blocks, drawing borders or photos can be tied to structure model
XML based post processor interface

Steel Detailing Neutral File (SDNF) export to link with detailing packages

Can link directly to line design program PLS-CADD

Automatic generation of structure files for PLS-CADD

Databases of steel angles, rounds, bolts, guys, etc.

Automatic generation of joints and members by symmetries and interpolations
Automated mast generation (quickly builds model for towers that have regular repeating
sections) via graphical copy/paste

Steel angles and rounds modeled either as truss, beam or tension-only elements

= Guys are easily handled (can be modeled as exact cable elements)

Analysis Features:

= Automatic handling of tension-only members
Automatic distribution of loads in 2-part suspension insulators (v-strings, horizontal vees, elc.)
Automatic calculation of tower dead, ice, and wind loads as well as drag coefficients
according to:
ASCE 74-1991
NESC 2002
NESC 2007
IEC 60826:2003
EN50341-1:2001 (CENELEC)
EN50341-3-9:2001 (UK NNA)
EN50341-3-17:2001 (Portugal NNA)
ESAA C(b)1-2003 (Australia)
TPNZ (New Zealand)
REE (Spain)
EIA/TIA 222-F
ANSITIA 222-G

= (CSA S37-01
Automated microwave antenna loading as per EIA/TIA 222-F and ANSI/TIA 222-G
Minimization of problems caused by unstable joints and mechanisms
Automatic bandwidth minimization and ability to solve large problems
Design checks according to (other standards can be added easily):

= ASCE Standard 10-90

CONDITIONS & SOFTWARE SECTION 2-5
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AS 3995 (Australian Standard 3995)
BS 8100 (British Standard 8100)
EN50341-1 (CENELEC, both empirical and analytical methods are available)
ECCS 1985

NGT-ECCS

PN-90/B-03200

EIAITIA 222-F

ANSI/TIA 222-G

CSA S37-01

EDF/RTE Resal

IS 802 (India Standard 802)

Results Features:

Design summaries printed for each group of members

Easy to interpret text, spreadsheet and graphics design summaries

Automatic detemmination of allowable wind and weight spans

Automatic determination of interaction diagrams between allowable wind and weight spans
Capability to batch run multiple tower configurations and consolidate the results
Automated optimum angle member size selection and bolt quantity determination

Tool for interactive angle member sizing and bolt quantity determination.

CONDITIONS & SOFTWARE SECTION 2-6
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Criteria for Design of PCS Facilities On or
Extending Above Metal Electric Transmission
Towers & Analysis of Transmission Towers
Supporting PCS Masts

Introduction

This criteria is the result from an evaluation of the methods and loadings specified by the separate
standards, which are used in designing telecommunications towers and electric transmission towers. That
evaluation is detailed elsewhere, but in summary; the methods and loadings are significantly different.
This criteria specifies the manner in which the appropriate standard is used to design PCS facilities
including masts and brackets (hereafter referred to as “masts”), and to evaluate the electric transmission
towers to support PCS masts. The intent is to achieve an equivalent level of safety and security under the
extreme design conditions expected in Connecticut and Massachusetts.

ANSI Standard TIA/EIA-222 (Rev. F) covering the design of telecommunications structures specifies a
working strength/allowable stress design approach. This approach applies the loads from extreme
weather loading conditions, and designs the structure so that it does not exceed some defined
percentage of failure strength (allowable stress).

ANSI Standard C2-2007 (National Electrical Safety Code) covering the design of electric transmission
metal structures is based upon an ultimate strength/yield stress design approach. This approach applies
a multiplier (overload capacity factor) to the loads possible from extreme weather loading conditions, and
designs the structure so that it does not exceed its ultimate strength (yield stress).

Each standard defines the details of how loads are to be calculated differently. Most of the NU effort in
“unifying” both codes was to establish what level of strength each approach would provide, and then
increasing the appropriate elements of each to achieve a similar level of security under extreme weather
loadings.

Two extreme weather conditions are considered. The first is an extreme wind condition (hurricane) based
upon a 50-year recurrence (2% annual probability). The second is a winter condition combining wind and
ice loadings.

The following sections describe the design criteria for any PCS mast extending above the top of an
electric transmission tower, and the analysis criteria for evaluating the loads on the transmission tower
from such a mast from the lower portions of such a mast, and loads on the pre-existing electric lower
portions of such a mast, and loads on the pre-existing electric fransmission tower and the conductors it
supports.

| Note 1:  Prepared from documentation provide from Northeast Utilities.

DESIGN CRITERIA SECTION 3-1
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PCS Mast

The PCS facility (mast, external cable/trays, including the initial and any planned future support platforms,
antennas, etc. extending the full height above the top level of the electric transmission structure) shall be
designed in accordance with the provisions of TIA/EIA-222 (Rev. F) with two exceptions:

1. An 85 mph extreme wind speed shall be used for locations in all counties throughout the NU
system.

2. The allowable stress increase of TIA Section 3.1.1.1 is allowed for the mast section, but is
disallowed for the mast to structure connection design.

The combined wind and ice condition shall consider %" radial ice in combination with the wind
load (0.75 Wi) as specified in TIA section 2.3.16.

ELECTRIC TRANSMISSION TOWER

The electric transmission tower shall be analyzed using yield stress theory in accordance with the
attached table titled “NU Design Criteria". This specifies uniform loadings (different from the TIA loadings)
on the each of the following components of the installed facility:

= PCS mast for its total height above ground level, including the initial and planned future
support platforms, antennas, etc. above the top of an electric transmission structure.

= Conductors are related devices and hardware.

= Electric transmission structure. The loads from the PCS facility and from the electric
conductors shall be applied to the structure at conductor and PCS mast attachment
points, where those load transfer to the tower.

The uniform loadings and factors specified for the above components in the table are based upon the
National Electrical Safety Code 2007 Edition Extreme Wind (Rule 250C) and Combined Ice and Wind
(Rule 250B-Heavy) Loadings. These provide equivalent loadings compared to TIA and its loads and
factors with the exceptions noted above. (Note that the NESC does not require the projected wind
surfaces of structures and equipment to be increased by the ice covering.)

In the event that the electric transmission tower is not sufficient to support the additional loadings of the
PCS mast, reinforcement will be necessary to upgrade the strength of the overstressed members.

DESIGN CRITERIA SECTION 3-2
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Shape Factor Criteria shall be per TIA Shape Factors.

2) STEP 2 - The electric transmission structure analysis and evaluation shall be performed in
accordance with NESC requirements and shall include the mast and antenna loads
determined from NESC applied loading conditions (not TIA/EIA Loads) on the structure and
mount as specified below, and shall include the wireless communication mast and antenna
loads per NESC criteria)

The structure shall be analyzed using yield stress theory in accordance with Attachment A,

“NU Design Criteria.” This specifies uniform loadings (different from the TIA loadings) on

each of the following components of the installed facility:

a) Wireless communication mast for its total height above ground level, including the initial
and any planned future equipment (Support Platforms, Antennas, TMA's etc.) above the
top of an electric transmission structure.

b) Conductors and related devices and hardware (wire loads will be provided by NU).
c) Electric Transmission Structure

i) The loads from the wireless communication equipment components based on NESC
and NU Criteria in Attachment A, and from the electric conductors shall be applied to
the structure at conductor and wireless communication mast attachment points, where
those loads transfer to the tower.

ii) Shape Factor Multiplier:

NESC Structure Shape Cd
Polyround (for polygonal steel poles) 1.3
Flat 1.6
Open Lattice 3.2
iii) When Coaxial Cables are mounted along side the pole structure, the shape multiplier
shall be:
Mount Type Cable Cd Pole Cd
Coaxial Cables on outside periphery (One layer) 1.45 1.45
Coaxial Cables mounted on stand offs 1.6 1.3

d) The uniform loadings and factors specified for the above components in Attachment A,
“NU Design Criteria” are based upon the National Electric Safety Code 2007 Edition
Extreme Wind (Rule 250C) and Combined Ice and Wind (Rule 250B-Heavy) Loadings.
These provide equivalent loadings compared to the TIA and its loads and factors with the
exceptions noted above.

Note: The NESC does not require ice load be included in the supporting structure. (lce on
conductors and shield wire only, and NU will provide these loads).

€) Mast reaction loads shall be evaluated for local effects on the transmission structure
members at the attachment points.

Communication Antennas on Transmission Structures (CL&P & WMECo Only)
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Wire Ld

TITLE O antoret Nite 304 Foves o C5. 03/09/2000
STRUCT _n4/0 '
1461 0PNc CONDUCTOR (§¥&c0 wii€)
_ AHEAD  BACK
OPGW-120 _ W OPGW-120 :]
6-Groove 6-Groove -
10/9 FOCAS 10/9 FOCAS
DIAM = 0.738 0.738
WEIGHT = 0.518 0.518
TENSION (LBS)| AHEAD | 6,000 BACK | 6,000
LOADCASE NESC HEAVY v
WIND (PSF) 4
ICE (IN) 0.50
OLF ANG 1.65
OLF WIND 2.50
OLF WT 1.50
WIND WGT NESC HEAVY
STR ANGLE  SPAN SPAN H L \%
BACK 0 364 298 527 -9900 576
AHEAD 0 364 298 527 9900 576
TOTALS 0.0 728 596 1054 0 1151

TL Tools

Created by JCC 2/99




Wire Ld

TITLE OM~(?0\»T e 240/4', CAMI@M, C;\_

STRUCT &S0

FuenOpme  CONDUCTOR (Sm.ﬂ_o wIRL)

03/09/2000

AHEAD BACK
OPGW-120 v.lopequo ]
6-Groove N 6-Groove
10/9 FOCAS 10/9 FOCAS
DIAM = 0.738 0.738
WEIGHT = 0.518 0518
TENSION (LBS)| AHEAD | 4442 BACK | 4442 |
LOADCASE HI WIND A 4
WIND (PSP) 20
ICE (IN) 0.00
OLF ANG 1.15
OLF WIND 115
OLF WT 1.15
WIND WGT HI WIND
STR ANGLE  SPAN SPAN H L \
BACK 0 364 298 515 -5108 178
AHEAD 0 364 298 515 5108 178
TOTALS 0.0 728 596 1030 0 355
TL Tools Created by JCC 2/99




Wire Ld

TITLE Omepowt SiTE CT-360A , FarEiere, CT. 03/09/2000
STRUCT #4510
E e CONDUCTOR
. AHEAD BACK
DOVE v ] DOVE
356 556
26/7 ACSR 26/7 ACSR
DIAM = 0.927 0.927
WEIGHT = 0.765 0.765
TENSION (LBS)| AHEAD | 7,000 BACK | 7,000
LOADCASE NESC HEAVY
WIND (PSF) 4
ICE (IN) 0.50
OLF ANG 1.65
OLF WIND 2.50
OLF WT 1.50
WIND WGT NESC HEAVY
STR ANGLE  SPAN SPAN H L \'
BACK 0 364 298 585 -11550 739
AHEAD 0 364 298 585 11550 739
TOTALS 0.0 728 596 1169 0 1477

TL Tools

Created by JCC 2/99




Wire Ld

TITLE O mmloist SITE Ci— RE0A Faneao CT . 03/09/2000
STRUCT G0 .
CONDUCTOR
_ AHEAD _ BACK
DOVE w | DovE Rl
556 556
26/7 ACSR 26/7 ACSR
DIAM = 0.927 0.927
WEIGHT = 0.765 0.765
TENSION (LBS)| AHEAD | 5,403 BACK | 5,403
LOADCASE HI WIND v
WIND (PSF) 20
ICE (IN) 0.00
OLF ANG 1.15
OLF WIND 1.15
OLF WT LIS
WIND WGT HI WIND
STR ANGLE _ SPAN SPAN H L v
BACK 0 364 298 647 -6213 262
AHEAD 0 364 298 647 6213 262
728 596 1293 0 524

TOTALS 0.0

TL Tools

Cregted by JCC 2/99




Wire Ld

TITLE oMpn?o\,-‘r SITAS C-T‘ ,36'0/& pW!&Q Ch 03/09/2000 i
STRUCT Q10 ;
SHIELO wWieé CONDUCTOR f
AHEAD  BACK ;
1132 CW ;—-1, 11/32CW £| :v
0.000 0.000
749 Cu Weld 749 Cu Weld |
DIAM = 0.343 0.343 i
WEIGHT = 0.257 0257 L
TENSION (LBS)| AHEAD | 3.600 BACK | 3,600 ;
LOADCASE NESC HEAVY - g2
WIND (PSF) 4
ICE (N) 0.50 !
OLF ANG 1.65 B
OLF WIND 2.50 '
OLF WT 1.50
|
WIND WGT NESC HEAVY !
STR ANGLE  SPAN SPAN H L ' ;
BACK 0 364 298 407 5940 349 ‘
AHEAD 0 364 298 407 5940 349
TOTALS 0.0 728 596 815 0 698

TL Tools

Created by JCC 2/99




Wire Ld

TITLE O meitst S8 CT- 3608  Faveers CT 03/09/2000
STRUCT 11510 ’ .
StisLo Wi CONDUCTOR
AHEAD BACK
1132 0w w | 1132 0w v
0.000 0.000
7 49 Cu Weld 7 #9 Cu Weld
DIAM = 0.343 0.343
WEIGHT = 0.257 0.257 ,
TENSION (LBS)| AHEAD | 2,089 BACK | 2,089
LOADCASE HI WIND v
WIND (PSF) 20
ICE (IN) 0.00
OLF ANG 1.15
OLF WIND 115
OLF WT 1.15
WIND WGT HI WIND
STR ANGLE  SPAN SPAN H I; \
BACK 0 364 298 239 2402 88
AHEAD 0 364 298 239 2402 88
TOTALS 0.0 728 596 479 0 176

TL Tools Created by JCC 2/99




%@_ T—MOBILE ANTENNAS
EL. +96'-0" AGL

T-MOBILE (TO BE REMOVED):
WO (2) EMS RR—90—17-02DP
PANEL ANTENNAS AND ONE (1)
L,EGI;:NQ, MICROWAVE DISH FLUSH MOUNTED
1. A.G.L.= ABOVE GROUND LEVEL T—MOBILE (PROP :
2. AT.B.= ABOVE TOWER BASE TWO (2) RFS APXV18-206516S—C
PANEL ANTENNAS FLUSH MOUNTED
—
N il By P2 ,_/
\\ ,--"-’ /
N . "
Q_L_TQE’_CQNQFQTQN ______ - EXISTING 6" SCH. 40
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4p-% MID CONNECTON . . _—thfici~—
EL. +66'—0" ATB - TN ~
NIz
[N
@_q BOITOM CONNECTION _ oIS
EL. +57'—0" ATB A i

T—MOBILE EXISTING ONE—
(1) 7/8" DIA. COAX
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"“—FXISIIN(; 81" TALL STEEL

TRANSMISSION STRUCTURE
N NO. 910

/
T=MOBILE EXISTING FOUR ‘ e
(4) 1-5/8" DIA. COAX A
CABLES MOUNTED ON
COAX CABLE BRACKET TO
NORTHWEST TOWER LEG
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[ 1
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT
EVALUATION OF HUMAN EXPOSURE POTENTIAL
TO NON-IONIZING EMISSIONS

T-Mobile Existing Facility

Site ID: CT11360A

Westport / Rt 136
Westport Turnpike
Fairfield, CT 06824

November 9, 2015

EBI Project Number: 6215005599

Site Compliance Summary

Compliance Status: COMPLIANT

Site total MPE% of

FCC general public 3.44%
allowable limit:

21 B Street  Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273.3311
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November 9. 2015

T-Mobile USA

Attn: Jason Overbey, RF Manager
35 Griffin Road South
Bloomficld, CT 06002

Emissions Analysis for Site: CT11360A — Westport / Rt 136

EBI Consulting was directed to analyze the proposed T-Mobile facility located at Westport Turnpike,
Fairfield, 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 ANSIIEEE Std C95.1. The
FCC regulates Maximum Permissible Exposure in units of microwatts per squarc centimeter (uW/em2).
The number of pW/cm’ 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 public may be
exposcd or in which persons who arc exposed as a conscquence 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 public 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
ncarby residential area.

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square
centimeter (WW/cm?). The general population exposure limit for the 1900 MHz (PCS) and 2100 MHz
(AWS) bands is 1000 pW/cm’. Because cach carrier will be using different frequency bands, and each
frequency band has different exposure limits, it is necessary to report percent of MPE rather than power
density.

21 B Street  Burlington, MA 013803 Tel: {781} 273.2500 Fax: (781) 273.3311
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a
consequence of their employment and in which those persons who are exposed have been made fully
awarc 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 arca or by some other appropriate means.

Additional details can be found in FCC OET 65.

CALCULATIONS

Calculations were done for the proposed T-Mobile Wireless antenna facility located at Westport
Turnpike, Fairfield, CT, using the cquipment information listed below. All calculations were performed
per the specifications under FCC OET 65. Since T-Mobilc is proposing highly focused directional panel
antennas, which project most of the emitted energy out toward the horizon, all calculations were
performed assuming a lobe representing the maximum gain of the antenna per the antenna manufactures
supplied specifications, minus 10 dB, was focused at the base of the tower. For this report the sample
point is the top of a 6 foot person standing at the base of the tower.

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

1) 2 GSM/UMTS channels (PCS Band - 1900 MHz) were considered for cach sector of the
proposed installation. These Channels have a transmit power of 30 Watts per Channel

2) 2 UMTS channels (AWS Band — 2100 MHz) were considered for ecach sector of the proposed
installation. These Channels have a transmit power of 30 Watts per Channcl.

3) 2 LTE channels (AWS Band — 2100 MHz) were considered for each scctor of the proposed
installation. These Channels have a transmit power of 60 Watts per Channel.

4) Since the radios are ground mounted there are additional cabling losses accounted for. For
cach RF path the following losses were calculated. 1.18 dB of additional cable loss for all
1900 MHz channels and 1.22 dB of additional cable loss at 2100 MHz were used in this
analysis. This is based on manufacturers Specifications for 115 feet of 1-5/8” coax cable on
each path.

21 B Street  Burlington, MA 01803 Tel: (781) 273.2500 Fax: {781) 273.3311




MEBI Consulting

environmental | engineering | due diligence

6)

7

8)

9)

All radios at the proposed installation were considered to be running at full power and were
uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC
OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated
value at each sample point, all power levels emitting from the proposed antenna installation
are increased by a factor of 2.56 to account for possible in-phase reflections from the
surrounding environment. This is rarcly the case, and if so, is never continuous.

For the following calculations the sample point was the top of a six foot person standing at
the basc of the tower. The maximum gain of the antenna per the antenna manufactures
supplied specifications minus 10 dB was used in this direction. This value is a very
conservative estimate as gain reductions for these particular antennas are typically much
higher in this direction.

The antennas used in this modeling are the RFS APXV18-206516S-C-A20 for 1900 MHz
(PCS) and 2100 MHz (AWS). This is based on feedback from the carrier with regards to
anticipated antenna selection. The RFS APXV18-206516S-C-A20 has a maximum gain of
16.3 dBd at their main lobe at 1900 MHz and 2100 MHz. The maximum gain of the antenna
per the antenna manufactures supplied specifications, minus 10 dB, was used for all
calculations. This value is a very conservative estimate as gain reductions for these particular
antennas are typically much higher in this direction.

The antenna mounting height centerline of the proposed antennas is 96 feet above ground
level (AGL). There are two sectors at this facility./

Emissions values for additional carriers were taken from the Connecticut Siting Council
active database. Values in this database are provided by the individual carriers themselves.

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

21 8 Street  Burlington, MA 01803 Tel: (781) 273.2500 Fax: {781) 273.3311
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T-Mobile Site Inventory and Power Data

RFS APXV18-
2065165-C-A20
16.3 dBd
96

1900 MHz(PCS) / o Band 1900 MH2(PCS) /
2100 MHz (AWS i : 2100 MHz (AWS)
240
7.748.45
3.44
3.44%
: 3.44%
T-Mobile (Per Sector Mix) 344%
No Additional Carriers On 0.00 % 344 %
Site
Site Total MPE %: 3.44%

T-Mobile 2100 MIlz (AWS) LTE 2 1932.64 9% 17.16 2100 1000 1.72 %
T-Mobile 1900 MHz (PCS) GSM/UMTS 2 975.26 96 8.66 1900 1000 0.87 %
T-Mobile 2100 MHz (AWS) UMTS 2 966.32 9% 8.58 2100 1000 0.86 %
Total: 3.44%

21 B Street  Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273.3311
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Summary

All calculations performed for this analysis yielded results that were within the allowable limits for
general public exposure to RF Emissions.

The anticipated maximum composite contributions from the T-Mobile facility as well as the site
composite emissions value with regards to compliance with FCC’s allowable limits for general public
exposure to RF Emissions are shown here:

Sector 1: | 3.44 %

Sector 2: | 3.44 %

T-Mobile Per Sector | 3.44 %
Maximum:

Site Compliance Status: | COMPLIANT

The anticipated composite MPE value for this site assuming all carriers present is 3.44% of the allowable
FCC established general public limit sampled at the ground level. This is based upon values listed in the
Connecticut Siting Council database for existing carrier emissions.

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that
carriers over a 5% contribution to the composite value will require measures to bring the site into
compliance. For this facility, the composite values calculated were well within the allowable 100%
threshold standard per the federal government.
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Scott Heffernan

RF Engineering Director

EBI Consulting
21 B Street
Burlington, MA 01803
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