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SITING COUNCIL

Re: EM-VER-084-121018 — 434 Boston Post Road, Milford, Connecticut
EM-VER-111-120626 — 42 South Street, Plymouth, Connecticut
EM-VER-119-120924 — 2 West Street, Rocky Hill, Connecticut
EM-VER-155-120829 — 3114 Albany Avenue, West Hartford,
Connecticut
EM-VER-164-121018 — 750 Rainbow Road, Windsor, Connecticut
EM-VER-093-120725 — 100 Pond Lily Avenue, New Haven, Connecticut

Completion of Construction Activity -
Dear Ms. Roberts:

The purpose of this letter is to notify the Siting Council that construction
activity associated with the above-referenced Cellco Partnership d/b/a Verizon

Wireless teilecommunications facilities has been compieted.

If you have any questions or need any additional information regarding this
facility please do not hesitate to contact me.

Sincerely,

Kennéth C. Baldwin

Copy to:
Sandy M. Carter
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Re: EM-VER-158-111214 — Bayberry Lane, Westport, Connecticut
EM-VER-033-120620 — 201 Main Street, Cromwell, Connecticut
EM-VER-155-120615 — 570 New Park Avenue, West Hartford, Connecticut
EM-VER-151-120802 — 940 Meriden Road, Waterbury, Connecticut
EM-VER-110-120806 — 335 Washington Street, Plainville, Connecticut
EM-VER-011-120525 — 811 Blue Hills Avenue, Bloomfield, Connecticut
EM-VER-017-120904 — 1191 Terryville Avenue, Bristol, Connecticut
EM-VER-155-120829 — 3114 Albany Avenue, West Hartford,

Connecticut

Completion of Construction Activity
Dear Ms. Roberts:

The purpose of this letter is to notify the Siting Council that construction
activity associated with the above-referenced Cellco Partnership d/b/a Verizon
Wireless telecommunications facility modifications has been completed.

If you have any questions or need any additional information regarding this
facility please do not hesitate to contact me.

Sincerely,
nneth C. Baldwin
Copy to:

Sandy M. Carter
11801779-v1



STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL

Ten Franklin Square, New Britain, CT 06051
Phone: (860) 827-2935 Fax: {(860) 827-2950
E-Mail: siting.council@ct.gov
www.ct.gov/csc

%
September 21, 2012

Kenneth C. Baldwin, Esq.
Robinson & Cole LLP
280 Trumbull Street
Hartford, CT 06103

RE: EM-VER-155-120829- Cellco Partnership d/b/a Verizon Wireless notice of intent to modify an
existing telecommunications facility located at 3114 Albany Avenue, West Hartford, Connecticut.

Dear Attorney Baldwin:

The Connecticut Siting Council (Council) hereby acknowledges your notice to modify this existing
telecommunications facility, pursuant to Section 16-50j-73 of the Regulations of Connecticut State Agencies
with the following conditions:

e Any deviation from the proposed modification as specified in this notice and supporting materials
with Council shall render this acknowledgement invalid;

e Any material changes to this modification as proposed shall require the filing of a new notice with the
Council;

* Not less than 45 days after completion of construction, the Council shall be notified in writing that
construction has been completed;

e The validity of this action shall expire one year from the date of this letter; and

e The applicant may file a request for an extension of time beyond the one year deadline provided that
such request is submitted to the Council not less than 60 days prior to the expiration;

The proposed modifications including the placement of all necessary equipment and shelters within the tower
compound are to be implemented as specified here and in your notice dated August 28, 2012. The
modifications are in compliance with the exception criteria in Section 16-50j-72 (b) of the Regulations of
Connecticut State Agencies as changes to an existing facility site that would not increase tower height, extend
the boundaries of the tower site, increase noise levels at the tower site boundary by six decibels, and increase
the total radio frequencies electromagnetic radiation power density measured at the tower site boundary to or
above the standard adopted by the State Department of Environmental Protection pursuant to General Statutes
§ 22a-162. This facility has also been carefully modeled to ensure that radio frequency emissions are
conservatively below State and federal standards applicable to the frequencies now used on this tower.

This decision is under the exclusive jurisdiction of the Council. Please be advised that the validity of this
action shall expire one year from the date of this letter. Any additional change to this facility will require
explicit notice to this agency pursuant to Regulations of Connecticut State Agencies Section 16-50j-73. Such
notice shall include all relevant information regarding the proposed change with cumulative worst-case
modeling of radio frequency exposure at the closest point of uncontrolled access to the tower base, consistent
with Federal Communications Commission, Office of Engineering and Technology, Bulletin 65. Thank you
for your attention and cooperation.

Very truly yours,
WReoas
Linda Roberts
Executive Director
LR/CDM/jbw

¢: The Honorable Scott Slitka, Mayor, Town of West Hartford
Ronald VanWinkleMilagros Limsom, Town Planner, Town of West Hartford
Milagros Limsom,Town Planner, Town of West Hartford
Grain Communications
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Martin, David C.

From: Dan Goulet <Dan.Goulet@csquaredsystems.com>
Sent: Friday, September 07, 2012 11:00 AM

To: Martin, David C.

Cc: Keith Vellante

Subject: VZW West Hartford - Talcott 2

Attachments: Talcott2_CT_RFEReport_20120820R1.pdf
Importance: High

David,

Attached is the revised report to correct the typo found in Table 3 of Pg. 6 of the report. (EIRP for 750MHz shown as
- 20541 instead of correct value 2054.1). Please use the attached report for Talcott 2 to replace the one previously
submitted in its entirety.

Thanks

Dan Goulet

C Squared Systems

65 Dartmouth Drive, A3

Auburn, NH 03032

OFC 603 644 2800

PCS 978 204 4895
dan.goulet@csquaredsystems.com




C Squared Systems, LLC

oy
3 65 Dartmouth Dr, Unit A3
Auburn, NH 03032
Phone: (603) 644-2800
\ support@csquaredsystems.com

Veﬂ'anWireless

RADIO FREQUENCY EXPOSURE REPORT

TALCOTT 2 CT

3114 ALBANY AVE
WEST HARTFORD, CT 06117
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1. Introduction

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed modifications to the
existing Verizon Wireless antenna arrays on one of the guyed towers located at 3114 Albany Avenue in West Hartford, CT.
Verizon Wireless, AT&T, T-Mobile, Pocket, two FM radio stations ( WCCC and WMNR), CH38 and Public Safety operators
all have antennas mounted on the tower. Figure 1 below is a view of the subject tower and an adjacent tower.

Verizon Wireless is proposing the following modifications:.
1) Install two 700 MHz LTE panel antennas (one per sector; beta and gamma sectors);

2) Replace four existing 850 MHz Cellular panel antennas, with four 850 MHz Cellular antennas (two per sector; beta and
gamma sectors);

3) Replace four existing 1900 MHz PCS panel antennas, w1th two dual-band 1900/2100 MHz PCS/AWS antennas (one per
sector; beta and gamma sectors);

Figure 1: View of Talcott 2

Site Address 3114 Albany Ave, West Hartford, CT
Latitude 41° 47" 48" N

Longitude 72° 47' 50" W

Site Elevation AMSL 716’

Cellular License Information KNKA404

PCS License Information KNLH251/WPQOJ730

LTE License Information WQJQ689

AWS License Information WQGAT715

Name of Individual Conducting Survey | Daniel Brown

Date and Time of Survey 8/17/2012; 12:30 PM — 2:00 PM

Table 1: Site Specific Data

C Squared Systems, LL.C 1 August 20,2012



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/cm2). The
general population exposure limits for the various frequency ranges are defined in the attached “FCC Limits for Maximum
Permissible Exposure (MPE)” in Attachment B 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 provided they are fully aware of the potential for exposure, and are able to
exercise control over their exposure. General population/uncontrolled limits are five times more stringent than the levels
considered acceptable for occupational, or radio frequency trained individuals. Attachment B 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.

C Squared Systems, LLC 2 August 20,2012



3. Facility Photos, Equipment & Signage

Figure 2 shows the access road gate and signage to the Talcott 2 Facility.

I
J
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ME

Figure 2: Tower Access Road Gate and Signage

C Squared Systems, LL.C 3 August 20,2012



Figures 3 and 4 below show the compound facility and posted RF signage. Verizon Wireless’ equipment is located at the base
of the tower inside of the compound. At the time of the survey, access to the equipment building was not permitted.

Figure 3: Talcott 2 Compound Facility

Figure 4: Compound Facility and RF Signage

C Squared Systems, LLC 4 August 20,2012



4. Measurement Procedure

Frequencies from 300 KHz to 50 GHz were measured using the Narda Probe EA 5091, E-Field, shaped, FCC probe in
conjunction with the NBMS550 survey meter. The EA 5091 probe is “shaped” such that in a mixed signal environment (i.e.:
more than one frequency band is used in a particular location), it accurately measures the percent of MPE.

From FCC OET Bulletin No. 65 - Edition 97-01 —“A useful characteristic of broadband probes used in multiple-frequency RF
environments is a frequency-dependent response that corresponds to the variation in MPE limits with frequency. Broadband
probes having such a "shaped" response permit direct assessment of compliance at sites where RF fields result from antennas

transmitting over a wide range of frequencies. Such probes can express the composite RF field as a percentage of the
applicable MPEs”.

Probe Description - As suggested in FCC OET Bulletin No. 65 - Edition 97-01, the response of the measurement instrument

should be essentially isotropic, (i.e., independent of orientation or rotation angle of the probe). For this reason, the Narda EA
5091 probe was used for these measurements.

Sampling Description - At each measurement location, a spatially averaged measurement is collected over the height of an
average human body. The NBM550 survey meter performs a time average measurement while the user slowly moves the probe
over a distance range of 20 cm to 200 cm (about 6 feet) above ground level. The results recorded at each measurement location
include average values over the spatial distance.

Instrumentation Information - A summary of specifications for the equipment used is provided in the table below.

Narda Microwave

EA 5091, Serial# 01088
May 2011

24 Months

NBM550, Scrial# B-1149
Qctober 2010

24 Months

US.FCC1997 | 05-6
Occupational/Controlled Standard

300 KHz-50 GHz Electric Field

Table 2: Instrumentation Information

Instrument Measurement Uncertainty - The total measurement uncertainty of the NARDA measurement probe and meter is
no greater than +2 dB. The factors which contribute to this include the probe’s frequency response deviation, calibration
uncertainty, ellipse ratio, and isotropic response. Every effort is taken to reduce the overall uncertainty during measurement
collection including pointing the probe directly at the likely highest source of emissions.

C Squared Systems, LLC 5 August 20,2012



5. RF Exposure Prediction Methods

The emission field calculation results displayed in Table 4 was generated using the following formula as outlined in FCC

bulletin OET 65:

Power Density =

Where:

EIRP = Effective Isotropic Radiated Power

1.6> x EIRP

47 x R?

2 2
R = Radial Distance = \/(m

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 of 1.6

x Off Beam Loss

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 higher than the actual signal levels will be from the finished modifications.

6. Proposed Antenna Inventory

Table 3 below lists the proposed Verizon Wireless antenna configuration. The parameters listed in Table 3 were used in the

calculations shown in Table 4.

X InpuAtnPower Ant iInRP I Horiz. Vert. foial Antenna
Freq. Peflionna Gain tenng Antenna Model Beam Beam (fg Centerline
(MHz) (Waes) (BD) (et Width | Width Height (fr)

850 90 16.1 3666.42 SC-I£ 6014 REV2 60 18 35 130

750 40 17.1 2051.4 SLCP 2x6015 55 11 6.5 130
1900 112 18.1 7231 55 . 4.5 130

SACP 2x5516
2100 40 18.1 2583 55 7 4.5 130
850 90 16.1 3666 SC-E 6014 REV2 60 18 3.5 130

7. Nearby RF Sources

Table 3: Future Verizon Wireless Antenna Configuration!

At the time of the survey, no other nearby RF sources were identified that would significantly contribute to the measurements
recorded in the area of this facility.

! Transmit power assumes 0 dB of cable loss.

C Squared Systems, LLC

August 20,2012



8. Survey Results

Measured and calculated results are detailed in the table below. Measurements were recorded on August 17, 2012 between the
hours of 12:30 PM and 2:00 PM. The calculated % MPE contribution from the proposed 750 MHz LTE, 850 MHz Cellular and
1900/2100 MHz PCS/AWS technologies were then added to the measured % MPE values in the “Composite % MPE” column.
These calculated values incorporate the antenna patterns of the specific antenna models specified by Verizon Wireless to
determine the “Off Beam Loss” factor shown in the power density formula from Section 5.2 All % MPE values are in reference
to the FCC Uncontrolled/General Population exposure limit.

Please note that the measurements already include the % MPE contribution from the current Verizon Wireless 850 MHz and
1900MHz antennas. The specific contribution of just the existing Verizon Wireless antennas at each measurement point cannot
be isolated from other RF sources however, and may vary over time depending on the traffic served by this facility. Therefore,
the composite %MPE values listed below assume Verizon Wireless’ 850/1900 MHz proposed configuration is a new addition
to the site, instead of a modification to an existing system to ensure a worst-case analysis.

Table 4 below lists the 23 measurements taken in the vicinity of the Talcott 2 facility in West Hartford, CT. The highest
composite (measured + calculated) power density is at location 18. This measurement point is approximately 1,290 feet west
of the tower. The composite (measured + calculated) % MPE for this location is 12.04% of the FCC Uncontrolled/General
Population limit.

Gl L Meﬁ‘;fgd Gl cileiaed Calculated Calculated Calculated C“‘“h‘;‘l’fge “
Point sl Longlnde Site (Uncontrolled / ey w e i (Uncontrolled /
General) | (SOMH2LTE) | (850MHz Cellla) | (900MH2 PCS) | QIO0MHz AWS) | 5000
1 11796876 1279671 17 1.00% 001% 0.04% 0.00% 0.00% 1.05%
2 41796959 12796781 I 1.68% 0.03% 003% 000% 0.00% 1.74%
3 41796960 72.796904 46 1.30% 0.04% 0.04% 001% 0.00% 139%
I 11796870 72797091 7 1.98% 0.03% 0.04% 003% 001% 209%
5 11796640 72.796951 g5 3.04% 0.03% 0.08% 004% 001% 3.20%
6 41796667 72796780 68 321% 0.03% 003% 002% 001% 3.30%
7 41796732 72796678 58 3.12% 0.03% 0.04% 001% 0.00% 3.20%
8 41796545 72796552 134 5.37% 0.02% 037% 003% 0.01% 5.80%
9 41796763 72796364 129 140% 0.02% 039% 0.03% 0.01% 4.86%
0 | 41796263 72796654 219 5.95% 0.05% 0.74% 0.02% 0.01% 6.76%
1 11795785 72,7968 301" 2.65% 0.52% 1.51% 002% 0.01% 170%
2 | 1795727 12796372 18 2.50% 0.45% 1.27% 002% 001% 125%
13 41795679 72796878 18 25%% 0.47% 1.31% 0.08% 003% 140%
14 | 41797640 72799154 67 230% 0.19% 053% 032% 0.11% 345%
15 | 41799572 72.799965 1312 1.81% 0.06% 0.16% 0.09% 0.03% 2.15%
16 | 41799470 72.800874 1461 157% 0.04% 0.13% 0.07% 0.03% 1.84%
17 | 41798530 70799172 887 1.81% 0.12% 034% 020% 007% 2.54%
18 41797535 -72.801465 1289" 11.69% 0.06% 0.16% 0.10% 0.03% 12.04%
19 | 41796657 72.801603 1304 1.61% 0.06% 0.16% 0.09% 0.03% 1.95%
20 | 41797497 72.800241 961" 1.61% 0.10% 0.28% 0.17% 0.06% 293%
21 11796972 72.798538 170 211% 0.40% 1.10% 023% 0.08% 392%
n | 41794013 72796217 1049 3.46% 0.08% 024% 0.14% 005% 3.97%
23 | 41793183 72794181 1520 212% 0.04% 0.11% 007% 0.02% 236%

Table 4: Measured & Calculated Results 3

2 See Attachment C for the specifications and pattern of the antennas used in this analysis.

? For all %MPE calculations in Table 4, the difference between ground elevation at the guyed wire tower and at the specific measurement
point was factored into the calculations, and is based upon estimates from Google Earth™. The ground elevation of the tower is 716°.

C Squared Systems, LLC i/ August 20,2012




Figure 5 below is an aerial view of the Talcott 2 facility location and the surrounding area. Labeled points indicate the
locations of the measurements recorded on August 17, 2012, as listed above in Table 4.
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Figure 6: Measurement Locations (Zoomed View)

C Squared Systems, LLC 8 August 20,2012



9. Summary of Findings

A number of publicly accessible areas around 3114 Albany Avenue in West Hartford, CT were surveyed and found to be well
within the mandated General Population/Uncontrolled limits for Maximum Permissible Exposure, as delineated in the Federal
Communications Commission’s Radio Frequency exposure rules published in 47 CFR 1.1307(b)(1)-(b)(3).

The highest spatially averaged %MPE measurement of all surveyed points, based on the 1997 FCC standard for exposure to the
general population is 11.69% MPE. This nieasurement was taken at Point 18, approximately 1,290 feet west of the Talcott 2
Tower. The highest composite (measufed + calculated) power density is 12.04% MPE with the proposed Verizon Wireless
antenna configuration and is calculated to occur at Point 18, approximately 1,290 feet west of the tower.

The above analysis verifies that both currently and with Verizon Wireless’s planned modifications, the facility does not
approach power density levels that would be considered harmful at ground level, as outlined by the FCC in the OET Bulletin
65 Ed. 97-01.

10. 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 ANSVIEEE Std. C95.3, ANSI/IEEE Std. C95.1, ANSI/IEEE Std. C95.7 and FCC OET Bulletin 65 Edition 97-01.

' August 20, 2012

Dan Goulet Date
C Squared Systems, LLC

C Squared Systems, LLC 9 August 20,2012



Attachment A: References

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

ANSI C95.1-1982, American National Standard Safety Levels With Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 300 kHz to 100 GHz. IEEE-SA Standards Board

IEEE Std C95.3-1991 (Reaff 1997), IEEE Recommended Practice for the Measurement of Potentially Hazardous
Electromagnetic Fields - RF and Microwave. IEEE-SA Standards Board

IEEE Std C95.7-2005. IEEE Recommended Practice for Radio Frequency Safety Programs, 3 kHz to 300 GHz. IEEE-SA
Standards Board

C Squared Systems, LLC 10 August 20, 2012



Attachment B: FCC Limits for Maximum Permissible Exposure (MPE)

(A) Limits for Occupational/Controlled Exposutet

Frequency Electric Field  Magnetic Field Averaging Time

Power Density (S)

Range Strength Strength (E E|* |H|[?orS
(Mng) (V%m)(m (A%m)( ) (mW/cm) | l(milnutles)
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’

Frequency Electric Field  Magnetic Field Averaging Time

Range Strength (E) Strength (E) Power 5 en31fy ® |E|% |H|?orS
(MHz) (V/m) (A/m) (mW/ em) (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 5: FCC Limits for Maximum Permissible Exposure

* 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

> 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

C Squared Systems, LLC 11 August 20, 2012
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Figure 7: Graph of FCC Limits for Maximum Permissible Exposure (MPE)
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Attachment C: Antenna Model Data Sheets and Vertical Patterns

700 MHz

Manufacturer:

Model #:

Frequency Band:

Gain:

Vertical Beamwidth:
Horizontal Beamwidth:
Polarization:

Size Lx W x D:

Swedcom

SLCP 2x6015
700-800 MHz

15.0 dBd

11°

55°

Circular

77.0” x 14.0” x 11.0”

850 MHz
Manufacturer: Swedcom
Model #: SC-E 6014 REV2
Frequency Band:  800-960 MHz
Gain: 14.0 dBd
Vertical Beamwidth: 18°
Horizontal Beamwidth:  60°
Polarization:  Vertical
Size LxWxD: 43.0”x8.5”x8.0”
1900/2100 MHz
Manufacturer: Swedcom
Model #: SACP 2x5516
Frequency Band: 1710-2170 MHz
Gain:  16.0 dBd
Vertical Beamwidth:  7°
Horizontal Beamwidth: 55°
Polarization:  Circular
SizeLxWxD: 56.0”x9.7"x 6.5

C Squared Systems, LLC

August 20,2012
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Connecticut Siting Council WG 29
10 Franklin Square CONNECTICUT
New Britain, CT 06051 ; S'Tﬁ\g@ E\v:)% Ef\?{"“ﬁ

Re:  Notice of Exempt Modification — Antenna Swap
3114 Albany Avenue, West Hartford, Connecticut

Dear Ms. Roberts:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains
eight (8) wireless telecommunications antennas at the 128-foot level on an existing
346-foot tower at the above-referenced address. The tower is owned by Grain
Communications. Cellco’s use of the tower was approved by the Council in 2001.
Cellco now intends to replace all of its antennas with four (4) model SC-E 6014 rev 2
cellular antennas; two (2) model SACP 2x5516 PCS antennas; and two (2) model
SLCP 2x6015 LTE antennas, all at the same 128-foot level. Cellco also intends to
install four (4) coax cable diplexers behind its antennas. Attached behind Tab 1 are
the specifications for the replacement antennas and diplexers.

Please accept this letter as notification pursuant to R.C.S.A. § 16-50-73, 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 Ronald Van Winkle, Town Manager of the Town of West Hartford. A copy of this
letter is also being sent to Marlin Tower LLC, 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).

11802442-v1
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Linda Roberts
August 28, 2012
Page 2

1. The proposed modifications will not result in an increase in the height
of the existing tower. Cellco’s replacement antennas and diplexers will be located at
the 128-foot level on the existing 346-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
boundaries.

3. The proposed modifications will not increase noise levels at the

facility by six decibels or more.

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 Radio Frequency
Exposure Report for Cellco’s modified facility is included behind Tab 2.

Also attached is a Structural Analysis Report confirming that the tower and
foundation can support Cellco’s proposed modifications. (See 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,

(/501

Kenneth C. Baldwin

Enclosures

Copy to:
Ronald Van Winkle, West Hartford Town Manager
Marlin Tower LLC
Sandy M. Carter




SC-E 6014 sev2

Enhanced 800 - 960 MHz log-periodic antenna

| Fekatjures'

Q Small size

O Aesthetically pleasing

Q Suitable for TDMA/CDMA/GSM/3G

O High return loss
O Low intermodulation

Q High front-to-back ratio

0 Outstanding performance over the
entire band (800 - 960 MHz)

Q Upper side-lobe suppression

0 Rugged design

Q Dramatically improved signal
to interference performance

|

Electriaal sﬁéciﬂcaﬂrﬁonsr

Frequency range: 800-960 MHz
Impedance: 50 ohm
Connector type: 7/16 Din
Return loss: 20dB
Polarization: Vertical
Gain: 14 dBd
Front-to-back ratio: >30dB
Upper side-lobe suppression: 18dB
Intermodulation (2x20W): IM5 160dB
IM7/9 170dB
Power rating: 500 w
H-plane (-3 dB point): 54 - 60°
V-plane (-3 dB point): 16 - 18°
Lightning protection: DC grounded

|

Overall height:

Width:

Depth:

Weight (excluding brackets):
Wind load measured up to:
Wind area (side of antenna):
Lateral thrust At 113 mph/
180Km/h (worst case):

e

Materials

Radiating Elements:

Transformer (Power distribution)

Chassis:
Radome:
Tilt-bracket:
Mounting bolts:

Swedcom

Mechanical spéci’ﬁcaﬁons

43 in [1092 mm]
8.5in [216 mm]
8in [203 mm]
15 Ibs [6.8 Kg]

150 mph [240 Km/h]
2.54sq.ft.  [0.24s5q.m]

122 lbs [S77N]

Aluminum

Ceramic PCB
Aluminum

Grey Fiberglass/PVC
Hot dip galvanized steel
Stainless steel

The SC-E 6014 rev2 is made in the U.S.A.



Swedcom
SACP 2x5516

1710 -2170 MHz Dual (2x) CP log-periodic antenna |-

Features
O Transmit Diversity Gain

Q Can be configured to combine space
& polarization diversity

Q Outstanding performance over the
entire band (1710 - 2170 MHz)

O Excellent Axial Ratio

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

O Improved Side-to-side rejection
O Fading reduction

U Excellent isolation between ports

Electrical specifications Mechanical specifications
Frequency range: 1710-2170 MHz Overall height: 56 in [1422 mm]

Impedance: 50 ohm Width: 9.7 in [246 mm]
Connector type: 7/16 Din Depth: 6.5in [165 mm]
Return loss: 18 dB Weight (excluding brackets): 16 lbs [7.2Kg]
Polarization: Circular Wind load measured up to: 150 mph [240 Km/h]
Gain ea. port [Circular]: 2x16 dBdC Wind area (front of antenna): 3.76sq.ft.  [0.35sq.m]
Gain ea. port [Linear]: 2x13 dBdL Lateral thrust at 113 mph/
Axial Ratio: 2dB 180 Km/h (worst case): 192 1bs [855N]
Isolation between ports (TX band): 28 dB
Front-to-back ratio: 30dB S :
Intermodulation (2x20W): M3 150 dB ; : Mate"a]s
IMS 160dB Radiating Elements: Silver plated brass
IM7/9 170dB Transformer (Power distribution)  Ceramic PCB
Chassis: Aluminum
Radome: Grey Fiberglass/PVC
Power rating: 2x 300 W Mounting bolts: Stainless steel
H-plane (-3 dB point): 2x 55°
V-plane (-3 dB point): 2x7°

Lightning protection: DCgrounded The SACP 2x5516 is made in the U.S.A.



Swedcom

SLCP 2x6015

Dual (2x) Circularly Polarized log-periodic antenna

.

Features

»

Q Transmit Diversity Gain

O Can be configured to combine space
& polarization diversity

U Outstanding performance over the
entire band (700 - 800 MHz)

Q Excellent Axial Ratio

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

QO Improved Side-to-side rejection
O Fading reduction

O Excellent isolation between ports

Electrical specifications § Mechanical specifications §

Frequency range: 700-800 MHz Overall height: 77 in [1956 mm]
Impedance: 50 ohm Width: 14 in [356 mm]
Connector type: 7/16 Din Depth: 11 in [279 mm]
Return loss: 18dB Weight (excluding brackets): 30 Ibs [13.6 Kg]
Polarization: Circular Wind load measured up to: 150 mph [240 Km/h]
Gain ea. port [Circular]: 2x15dBdC Wind area (side of antenna): 7.49sq.ft.  [0.70 sq.m]
Gainea. port [Linear]: 2x12 dBdL Lateral thrust at 113 mph/

Axial Ratio: 2dB 180 Km/h (worst case): 382 Ibs [1701 N]

Isolation between ports (TX band): 30 dB

Front-to-back ratio: 30dB ﬂ
Materials -
Intermodulation (2x20W): M3 150 dB

IMS 160dB Radiating Elements: Aluminum
IM7/9 170dB Transformer (Power distribution) ~ Ceramic PCB
Chassis: Aluminum
Radome: Grey Fiberglass/PVC
Power rating: 2x 500 W Mounting bolts: Stainless steel
H-plane (-3 dB point): 2x 55°
V-plane (-3 dB point): 2x 11°

Lightning protection: DCgrounded The SLCP 2x6015 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 7 e
R

Product Description

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 GSM1800, 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 FD9R6004 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, GSM900, 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)

12 (2.6)

Shipping Weight, kg (Ib)

3.2 (7) for 2 * single units in 1 * box, 9.8 (21.6) for 6 * units = 3 *
Boxes in 1 * overwrap

Dimensions, H x W x D, mm (in)

147 x 164 x 37 (5.8 x 6.5 x 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 ® |

FD9R6004/2C-3L |

Rev: B/ 4/18/2012 I Print Date: 27.07.2012

Please visit us on the internet at http://www.rfsworld.com/

Radio Frequency Systems




Product Data Sheet | FD9R6004/2C-3L

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

JlE:

Other Documentation

FD9YR6004/2C-3L Installation Instructions: Wideband_Diplexer_Installation_Rev5.pdf

Model Number

Selection Guide Diplexer 698-960 / 1710-2200MHz
T

Full
DC Pass

DC DC
Pass Pass
High Band | Low Band

Mounting
Hardware
Included

|
| FDIR6004/1C-3L
Single | FDIR6004/2C3L

| FDIR6004/3C3L

T
KIT-FDIR6004/1C-DL

Dual | KIT-FDIR6004/2C-DL

f

1 KIT-FDIR6004/3C-DL

Con non Port

1G-3L

The FDIRE004 Series is upgradeable to a Dual Diplexsr kit by means of 2 diplexers and mounting hardviare kits SEM2-1A and SEM2-3

Mounting Hardware and Ground Cable Ordering Information

Model Number i Description

separately but included with the Dual Diplexer Kit)
!

SEM2-1A Mounting Hardware, Pole mount 640-110mm (Included C}
with the Single and Dual Diplexer) Wall Screws M6 &=
(Not included with the product) " ;} D
1
o .
SEM2-3 ] Assembly kit for 2 pcs of FDIR6004/xC-3L (Can be ordered 41T

T
CA020-2 +Ground Cable, 2m, includes lugs (Optional)
- ot 4
CA030-2 Ground Cable, 2m, includes lugs (Optional)
i
i
SEM6 , Mounting Hardware for 6 Diplexers, Tower Base (Optional)

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

RFS The Clear Choice ®

|

FD9R6004/2C-3L

Rev: B/ 4/18/2012

Print Date: 27.07.2012

Please visit us on the internet at http://www.rfsworld.com/

Radio Frequency Systems
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C Squared Systems, LLC
65 Dartmouth Dr, Unit A3
Auburn, NH 03032
Phone: (603) 644-2800
" suppon@csquaredsystems.com

verizgn wireless

RADIO FREQUENCY EXPOSURE REPORT

TALCOTT 2 CT

3114 ALBANY AVE
WEST HARTFORD, CT 06117
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1. Introduction

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed modifications to the
existing Verizon Wireless antenna arrays on one of the guyed towers located at 3114 Albany Avenue in West Hartford, CT.
Verizon Wireless, AT&T, T-Mobile, Pocket, two FM radio stations ( WCCC and WMNR), CH38 and Public Safety operators
all have antennas mounted on the tower. Figure 1 below is a view of the subject tower and an adjacent tower.

Verizon Wireless is proposing the following modifications:

1) Install two 700 MHz LTE panel antennas (one per sector; beta and gamma sectors);

2) Replace four existing 850 MHz Cellular panel antennas, with four 850 MHz Cellular antennas (two per sector; beta and
gamma sectors);

3) Replace four existing 1900 MHz PCS panel antennas, with two dual-band 1900/2100 MHz PCS/AWS antennas (one per
sector; beta and gamma sectors);

Figure 1: View of Talcott 2

Site Address 3114 Albany Ave, West Hartford, CT
Latitude 41° 47" 48" N

Longitude 72° 47' 50" W

Site Elevation AMSL 716’

Cellular License Information KNKA404

PCS License Information KNLH251/WPOJ730

LTE License Information WQJQ689

AWS License Information WQGA715

Name of Individual Conducting Survey | Daniel Brown

Date and Time of Sutvey 8/17/2012; 12:30 PM — 2:00 PM

Table 1: Site Specific Data

C Squared Systems, LLC 1 August 20,2012



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/cm2). The
general population exposure limits for the various frequency ranges are defined in the attached “FCC Limits for Maximum
Permissible Exposure (MPE)” in Attachment B 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 provided they are fully aware of the potential for exposure, and are able to
exercise control over their exposure. General population/uncontrolled limits are five times more stringent than the levels
considered acceptable for occupational, or radio frequency trained individuals. Attachment B contains excerpts from OET
Bulletin 65 and defines the Maximum Exposure Limit. A

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.

C Squared Systems, LLC 2 August 20, 2012



3. Facility Photos, Equipment & Signage

Figure 2 shows the access road gate and signage to the Talcott 2 Facility.

10 RESPASSING K
*SURVEILLANCE
CAMERES INUSE

Figure 2: Tower Access Road Gate and Signage

C Squared Systems, LLC 3 August 20, 2012



Figures 3 and 4 below show the compound facility and posted RF signage. Verizon Wireless’ equipment is located at the base
of the tower inside of the compound. At the time of the survey, access to the equipment building was not permitted.

e SN e S

Figure 3: Talcott 2 Compound Facility

Figure 4: Compound Facility and RF Signage

C Squared Systems, LLC 4 August 20,2012



4. Measurement Procedure

Frequencies from 300 KHz to 50 GHz were measured using the Narda Probe EA 5091, E-Field, shaped, FCC probe in
conjunction with the NBM550 survey meter. The EA 5091 probe is “shaped” such that in a mixed signal environment (i.e.:
more than one frequency band is used in a particular location), it accurately measures the percent of MPE,

From FCC OET Bulletin No. 65 - Edition 97-01 — “A useful characteristic of broadband probes used in multiple-frequency RF
environments is a frequency-dependent response that corresponds to the variation in MPE limits with frequency. Broadband
probes having such a "shaped" response permit direct assessment of compliance at sites where RF fields result from antennas
transmitting over a wide range of frequencies. Such probes can express the composite RF field as a percentage of the
applicable MPEs”,

Probe Description - As suggested in FCC OET Bulletin No. 65 - Edition 97-01, the response of the measurement instrument
should be essentially isotropic, (i.e., independent of orientation or rotation angle of the probe). For this reason, the Narda EA
5091 probe was used for these measurements.

Sampling Description - At each measurement location, a spatially averaged measurement is collected over the height of an
average human body. The NBMS550 survey meter performs a time average measurement while the user slowly moves the probe
over a distance range of 20 cm to 200 cm (about 6 feet) above ground level. The results recorded at each measurement location
include average values over the spatial distance.

Instrumentation Information - A summary of specifications for the equipment used is provided in the table below.

Manufacturer Narda Microwave
Probe EA 5091, Serial# 01088
Calibsation Date May 2011
Calibration Intetval 24 Months
Meter NBM550, Serial# B-1149
Calibtation Date October 2010
Calibration Interval 24 Months
Frequency Range | Field Measuted Standard Mezi:urement
Probe Specifications T US. FCC 1997 0.5 - Z(r)log:’;u of
300 KHz-50 GHz Electric Feld Occupational/Controlled " Standard

Table 2: Instrumentation Information

Instrument Measurement Uncertainty - The total measurement uncertainty of the NARDA measurement probe and meter is
no greater than +2 dB. The factors which contribute to this include the probe’s frequency response deviation, calibration
uncertainty, ellipse ratio, and isotropic response. Every effort is taken to reduce the overall uncertainty during measurement
collection including pointing the probe directly at the likely highest source of emissions.

C Squared Systems, LLC 5 August 20, 2012



5. RF Exposure Prediction Methods

The emission field calculation results displayed in Table 4 was generated using the following formula as outlined in FCC
bulletin OET 65:

2
Power Density = M“E‘TP x Off Beam Loss
47 xR
Where:

EIRP = Effective Isotropic Radiated Power

2 2
R = Radial Distance = ‘/(m

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 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 higher than the actual signal levels will be from the finished modifications.

6. Proposed Antenna Inventory

Table 3 below lists the proposed Verizon Wireless antenna configuration. The parameters listed in Table 3 were used in the
calculations shown in Table 4.

TX Input Power Ani EIRP per

: Horiz. Vert. T Antenna

Freq. per Antenna Gain Antenna Antenna Model Beam Beam ftg Centetline
(MHz) (Wats) @Bi) | (Watts) Width | Width ) Height (&)

850 90 16.1 3666.42 SC-E 6014 REV2 60 18 35 130

750 40 174 20514 SLCP 2x6015 55 11 6.5 130

1900 112 18.1 7231 55 7 45 130

SACP 2x5516.
2100 40 18.1 2583 55 7 4.5 130
850 90 16.1 3666 SC-E 6014 REV2 60 18 35 130

Table 3: Future Verizon Wireless Antenna Configuration!

7. Nearby RF Sources

At the time of the survey, no other nearby RF sources were identified that would significantly contribute to the measurements
recorded in the area of this facility.

! Transmit power assumes 0 dB of cable loss.

C Squared Systems, LLC 6 August 20, 2012



8. Survey Results

Measured and calculated results are detailed in the table below. Measurements were recorded on August 17, 2012 between the
hours of 12:30 PM and 2:00 PM. The calculated % MPE contribution from the proposed 750 MHz LTE, 850 MHz Cellular and
1900/2100 MHz PCS/AWS technologies were then added to the measured % MPE values in the “Composite % MPE” column.
These calculated values incorporate the antenna patterns of the specific antenna models specified by Verizon Wireless to

determine the “Off Beam Loss™ factor shown in the power density formula from Section 5.2 All % MPE values are in reference
to the FCC Uncontrolled/General Population exposure limit.

Please note that the measurements already include the % MPE contribution from the current Verizon Wireless 850 MHz and
1900MHz antennas. The specific contribution of just the existing Verizon Wireless antennas at each measurement point cannot
be isolated from other RF sources however, and may vary over time depending on the traffic served by this facility. Therefore,
the composite %MPE values listed below assume Verizon Wireless’ 850/1900 MHz proposed configuration is a new addition

to the site, instead of a modification to an existing system to ensure a worst-case analysis.

Table 4 below lists the 23 measurements taken in the vicinity of the Talcott 2 facility in West Hartford, CT. The highest
composite (measured + calculated) power density is at location 18. This measurement point is approximately 1,290 feet west
of the tower. The composite (measured + calculated) % MPE for this location is 12.04% of the FCC Uncontrolled/General

Population limit.

Mo Dl o Me:;:;;)r;:d “ Calculated Calculated Calculated Calculated CO“E;SI;W %
Point Hatuge Lopeitude Site (Unconttolled / 7oMPH M W AR (Uncontrolled /
Geneal) (750MHz LTE) | (850MHz Cellular) | (1900MHz PCS) | (2100MHz AWS) Qetert)
1 41.796876 -12.796771 17 1.00% 0.01% 0.04% 0.00% 0.00% 1.05%
2 41.796959 -72.796787 41' 1.68% 0.03% 0.03% 0.00% 0.00% 1.74%
3 41.796960 -72.796904 46' 1.30% 0.04% 0.04% 0.01% 0.00% 1.39%
4 41.796870 -72.797091 74! 1.98% 0.03% 0.04% 0.03% 0.01% 2.09%
5 41.796640 -72.796951 85' 3.04% 0.03% 0.08% 0.04% 0.01% 3.20%
6 41.796667 -72.796780 68' 321% 0.03% 0.03% 0.02% 0.01% 3.30%
1 41.796732 -72.7196678 58' 3.12% 0.03% 0.04% 0.01% 0.00% 3.20%
8 41.796545 -72.796552 134' 5.37% 0.02% 0.37% 0.03% 0.01% 5.80%
9 41.796763 -72.796364 129" 4.40% 0.02% 0.39% 0.03% 0.01% 4.86%
10 41.796265 -72.796654 219' 5.95% 0.05% 0.74% 0.02% 0.01% 6.76%
11 41.795785 -72.796688 391" 2.65% 0.52% 1.51% 0.02% 0.01% 4.70%
12 41795727 -12.796372 428' 2.50% 0.45% 1.27% 0.02% 0.01% 4.25%
13 41.795679 -72.796878 428' 2.52% 0.47% 1.31% 0.08% 0.03% 4.40%
14 41.797640 -72.799154 697" 2.30% 0.19% 0.53% 0.32% 0.11% 3.45%
15 41.799572 -72.799965 1312' 1.81% 0.06% 0.16% 0.09% 0.03% 215%
16 41.799470 -72.800874 1461 1.57% 0.04% 0.13% 0.07% 0.03% 1.84%
17 41.798530 -12.799172 887" 1.81% 0.12% 0.34% 0.20% 0.07% 2.54%
18 41.797535 -72.801465 1289 11.69% 0.06% 0.16% 0.10% 0.03% 12.04%
19 41.796657 -72.801603 1304' 1.61% 0.06% 0.16% 0.09% 0.03% 1.95%
20 41.797497 -72.800241 961' 1.61% 0.10% 0.28% 0.17% 0.06% 2.23%
21 41.796972 -72.798538 470" 2.11% 0.40% 1.10% 0.23% 0.08% 3.92%
22 41.794013 -12.796217 1049' 3.46% 0.08% 0.24% 0.14% 0.05% 3.97%
23 41.793183 -12.7194181 1520' 2.12% 0.04% 0.11% 0.07% 0.02% 2.36%
Table 4: Measured & Calculated Results 3

2 See Attachment C for the specifications and pattern of the antennas used in this analysis.

3 For all %MPE calculations in Table 4, the difference between ground elevation at the guyed wire tower and at the specific measurement

point was factored into the calculations, and is based upon estimates from Google Earth™. The ground elevation of the tower is 716°.

C Squared Systems, LLC 7 August 20, 2012




Figure 5 below is an aerial view of the Talcott 2 facility location and the surrounding area. Labeled points indicate the
locations of the measurements recorded on August 17, 2012, as listed above in Table 4.
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Figure 6: Measurement Locations (Zoomed View)
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9. Summary of Findings

A number of publicly accessible areas around 3114 Albany Avenue in West Hartford, CT were surveyed and found to be well
within the mandated General Population/Uncontrolled limits for Maximum Permissible Exposure, as delineated in the Federal
Communications Commission’s Radio Frequency exposure rules published in 47 CFR 1.1307 (bY(D)-(B)(3).

The highest spatially averaged %MPE measurement of all surveyed points, based on the 1997 FCC standard for exposure to the
general population is 11.69% MPE. This measurement was taken at Point 18, approximately 1,290 feet west of the Talcott 2
Tower. The highest composite (measured + calculated) power density is 12.04% MPE with the proposed Verizon Wireless
antenna configuration and is calculated to occur at Point 18, approximately 1,290 feet west of the tower.

The above analysis verifies that both currently and with Verizon Wireless’s planned modifications, the facility does not
approach power density levels that would be considered harmful at ground level, as outlined by the FCC in the OET Bulletin
65 Ed. 97-01.

10. 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, ANSI/IEEE Std. C95.1, ANSI/IEEE Std. C95.7 and FCC OET Bulletin 65 Edition 97-01.

August 20, 2012

Dan Goulet Date
C Squared Systems, LLC

C Squared Systems, LLC 9 August 20, 2012



Attachment A: References

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

ANSI C95.1-1982, American National Standard Safety Levels With Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 300 kHz to 100 GHz. IEEE-SA Standards Board

IEEE Std C95.3-1991 (Reaff 1997), IEEE Recommended Practice for the Measurement of Potentially Hazardous

Electromagnetic Fields - RF and Microwave. IEEE-SA Standards Board

IEEE Std C95.7-2005, IEEE Recommended Practice for Radio Frequency Safety Programs, 3 kHz to 300 GHz. IEEE-SA
Standards Board
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE)

(A) Limits for Occupational/Controlled Exposure?

Frequenc Electric Field  Magnetic Field . Averaging Time
Rcinge ’ Strength (E) Stfength @®  PowerDensity §) |E| 2,g|Hg| 20rS
(MHz) (V/m) (A/m) (mW/con) (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 Exposute®

Frequency Electric Field ~ Magnetic Field Averaging Time

Range Strength (E) Strength (E) Power Den“?’ ©) IE|% |H]?or S
(MHz) (V/m) (A/m) (mW/cm) (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 5: FCC Limits for Maximum Permissible Exposure

* 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

3 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

C Squared Systems, LL.C 11 August 20, 2012
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Figure 7: Graph of FCC Limits for Maximum Permissible Exposure (MPE)
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Attachment C: Antenna Model Data Sheets and Vertical Patterns

700 MHz >
Manufacturer: Swedcom
Model #:  SLCP 2x6015
Frequency Band:  700-800 MHz
Gain: 15.0 dBd
Vertical Beamwidth: 11°
Horizontal Beamwidth: 55°
Polarization: Circular
SizeLxWxD: 77.0°x14.0°x11.0”
850 MHz
Manufacturer: Swedcom
Model #: SC-E 6014 REV2
Frequency Band:  800-960 MHz
Gain: 14.0 dBd
Vertical Beamwidth: 18°
Horizontal Beamwidth:  60°
Polarization: Vertical
SizeLx WxD: 43.0°x8.5”x8.0”
1900/2100 MHz
Manufacturer: Swedcom
Model #: SACP 2x5516
Frequency Band: 1710-2170 MHz
Gain: 16.0 dBd
Vertical Beamwidth: 7°
Horizontal Beamwidth: 55°
Polarization: Circular
SizeLxWxD: 56.0°x9.7”x6.5”

C Squared Systems, LLC
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Date: July 26, 2012 t\*i /

J.R. Carroll Tower Engineering Professionals
Grain Communications 3703 Junction Blvd
100 N Washington Blvd, Suite 201 Raleigh, NC 27603
Sarasota, FL 34239 (919) 661-6351
wjones@tepgroup.net
Subject: Structural Analysis Report - Revision 2
Carrier Designation: Verizon Reconfiguration
Carrier Site Number: N/A
Carrier Site Name: Talcott 2, CT
Grain Designation: Grain Site Number: 0101-CT-000101
Grain Site Name: West Hartford
FCC Designation #: 1226764
Engineering Firm Designation: TEP Project Number: 112343
Site Data: 3114 Albany Ave., West Hartford, Hartford County, CT 06117

Latitude 471°47' 48”, Longitude -72°47' 50”
311.3 ft - Guyed Tower w/ 35 ft Pipe Mast
Dear Mr. Carroll,

Tower Engineering Professionals is pleased to submit this “Structural Analysis Report” to determine the
structural integrity of the above mentioned tower.

The purpose of the analysis is to determine structural acceptability of the structure stress level. Based on our
analysis we have determined the stress level for the structure and foundation, under the following load case, to
be:

LC1: Existing + Proposed Equipment Sufficient Capacity
Note: See Table 1 for the existing and proposed loading.
Structure :
Capacity Controlling Component
64.8% Guy Anchor Lateral

The analysis has been performed in accordance with the TIA/EIA-222-F Structural Standards for Steel Antenna
Towers and Antenna Supporting Structures, ASCE 7-05 Minimum Design Loads for Buildings and Other
Structures, and the 2003 International Building Code.

All modifications and equipment proposed in this report shall be installed in accordance with the appurtenances
listed in Table 1 and the attached drawings for the determined available structural capacity to be effective.

We at Tower Engineering Professionals appreciate the opportunity of providing our continuing professional
services to you and Grain Communications. If you have any questions or need further assistance on this or any
other projects please give us a call. ,

Respecifully qultmitted by:

S
Andrew T. HaMane, P.E. ; P A
evisi 2 9’ No.26583 <& §
Rev;flon Date Issued Description a,/:g’oN‘ /Cézﬁsio A g
0 July 18, 2011 Original structural analysis report ,'%,,/I‘S'SIONM_E\\%\\@&
1 June 14,2012 | Revised structural report to include proposed AT&T loading Ky
2 July 26, 2012 Structural analysis with revised Verizon loading
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311.4 ft Guyed Tower w/ 35 ft Pipe Mast Structural Analysis
Project Number 112343 — Revision 2

1) INTRODUCTION

July 26, 2012

0101-CT-000101 West Hartford

Page 3

This tower is a 311.3 foot Model 60 guyed tower designed by Pirod in February of 2001. The tower was
designed for a fastest mile wind speed of 80 mph with 0.5 in of radial ice ‘per EIA/TIA-222-F for the
appurtenances listed in Table 2. TEP visited the site in July of 2011 to collect existing steel and appurtenance
information. All other information provided to TEP was assumed accurate and.complete.

2) ANALYSIS CRITERIA

The structural analysis was performed for this tower in accordance with the requirements of TIA/EIA-222-F
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures and ASCE 7-05 Minimum

Design Loads for Buildings and Other Structures using a fastest mile wind speed of 80 mph with no ice, 37.6

mph with 1.0 inch escalating ice thickness, and 50 mph under service loads.

Table 1 - Existing and Proposed Antenna and Cable Information

Existing/ |Elevation Mount | Qty | Coax Coax Owner/
Proposed (Ft) Qty Antenna Model Type |Coax [Size (in) | Location Tenant
Existing 332.0 1  ERI3 Bay FM w/ radomes Arm 1 3 CAFace WCCC
Existing =~ 297.0 ' 1 ACS 16R4 Arm 1 3 CA Face WHCT
Existing . 261.0 1 Decibel DB420-B Sidearm = 1 7/8 BC Face |Master Combiner!
Existing 251.8 1 Antenna Concepis ACB16A - Pipe } 31 /85/2 BC Face . WRDM
- . Inside C Town of West
Existing 243.0 1 Antel WPA800120 Direct 2 7/8 Leg Hartford
Existing_ . 2850 1 Scala 6'x3’ Grid Dish + Direct 1 7/8 ' CAFace - WCCC
- . . 2 /4’0 Inside C = Town of West
Existing 232.0 1 . Radiowaves SP02-4.7NS | Direct 1 3/8°0 Leg Hartford
Existing 220.0 2 Unknown Panel 34"x7"x24" . Pipe 2 3/8"9 CAFace  SNEW ISP
- B Inside C = Town of West
Existing 220.0 1 | Antel WPA800120 | Direct 1 15/8 Leg Hartford
Existing . 213.0 1 Decibel DB420-B Arm 1 1/2 BC Face iMaster Combiner!
Existing . 196.0 1 Cablewave PAG-112 Arm 1 EW BC Face WRDM
Existing 180.0 6 Kathrein 601417 Pipe 1 15/8 BC Face WRNT
- . 5‘ Inside C ~ Town of West
Existing 165.0 1 Antel BCD80010 Sidearm | 1 15/8 Leg Hartford
Existing 164.5 1 Shively 6810 (1) Bay FM Pipe 1 1/2 BC Face 919 FM
- -~ i . v-al
Existing 160.0 2 RFS APX16PV-16-PVL ~ Sector 81 11 /i/?a AB Face T-Mobile
Existing 146.5 1 2'9 MW Dish w/o Radome . Pipe 1 3/8"%  CA Face SNEW ISP
Existing 145.0 1 1"0x12" Omni Sidearm 1 158  ABFace Ham Radio
Existing 1425 = - - -1 158"  ABFace -
Existing = 1405 - - - 1" 158"  ABFace -
Existing 136.5 1 5°x10” Detuner Direct 1 1/47¢ CA Face Ham Radio
2 SLCP2X6015
4 SC-E 6014 Rev 2
- 5/8 BCF: Veri
Proposed 128.0 2 SACP 2X5516 Sector 8 15/ ace erizon
4 FDR6004/2C-3L
Existing 120.5 3 RFS APXV18-206517S Pipe 6 15/8 . CAFace Metro PCS

tnxTower Report - version 6.0.4.0



311.4 ft Guyed Tower w/ 35 ft Pipe Mast Structural Analysis

July 26, 2012

0101-CT-000101 West Hartford

Project Number 112343 — Revision 2 Page 4
Table 1 - Existing and Proposed Antenna and Cable Information - Continued
Ex tion Mount t Coax Coax Own
Prolzgggclj Ele2’Fat) Qty Antenna Model Type C%gx Size (in) | Location Tena?:t/
' 2 KMW AM-X-CD-16-65-00T-
! RET
. 4 Andrew SBNH-1D6565C o, .
Existing 112.0 3 Kathrein 800-10121 Sector = 12 15/8 AB Face AT&T
. 6 , CCIDTMABP7819VG12A
|6 Ericsson RRU ; ‘
Existing 48.0 1 GPS Direct | 1 3/8"»  CAFace Metro PCS
Existing 21.0 1 14-Efement 4.5-ft Yagi  Sidearm 1 1/2 C Leg Ham Radio
Notes: 1) All unused coax and antennas are to be removed.
2) Coax stacked 4-on-4.
3) Coax stacked 6-on-6.
Table 2 - Design Antenna and Cable Information
Mounti Cfim: r Antenna Quantit Coax Co
L(e)\l;:I (?ts)’ E|ev:tlon Quantity Manufacturer Antenna Model Coaxy S(i':)a Loca?l)t()n
()
696.5 696.5 1 Dielectric TFU-30GTH-RD-TV = 1 6" iUnknown
640 640 1 ERI 3-Bay FM w/ radomes 1  31/8 |Unknown
600 . 600 1 Celwave PD220 .1 | 158 [Unknown
575 | 575 | 1 Celwave PD220 L | 15/8 |Unknown
550 | 550 | 1 Celwave . PD220 1 . 15/8 |Unknown |
525 | 525 | A Celwave PD220 1t ! 158 [Unknown
500 500 1 Celwave PD220 1 15/8 |Unknown |
475 475 ; 1 Celwave PD220 1 ! 15/8 §Unknown |
450 450 1 Celwave PD220 1 15/8 |Unknown
425 . 425 1 Celwave PD220 1 15/8 | Unknown |
335 | 335 3 Celwave PD220 3 ' 15/8 Unknown
3285 . 3285 1 ERI 3-Bay FM w/ radomes 1 | 31/8 Unknown
310 310 ! 3 Celwave ~ PD220 3 | 158 | Unknown
300 300 1 ERI 1-Bay FM w/ radomes 1 31/8 Unknown
275 275 4 Celwave ~ PD220 .4 7/8  {Unknown |
250 250 12 - Allgon ALP9212-N 12 15/8 iUnknown
230 230 12 Allgon ALP9212-N 12 | 158 |Unknown |
210 210 12 Allgon ALP9212-N 12 . 15/8 |Unknown |
190 190 | 12 Aligon ALP9212-N 12 | 158 |Unknown
170 170 12 Aligon ALP9212-N 12 | 15/8 |Unknown
150 150 = 12 Aligon ALP9212-N 12 | 158 |Unknown
115 115 ' 2 Scala PR-950 2 ' 7/8 !Unknown

tnxTower Report - version 6.0.4.0
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311.4 ft Guyed Tower w/ 35 ft Pipe Mast Structural Analysis 0101-CT-000101 West Hartford
Project Number 112343 - Revision 2 Page 5
3) ANALYSIS PROCEDURE
Table 3 - Documents Provided
Document Remarks Reference |Source
Tower and Foundation Pirod dated February 23, 2001 ] Grain
Drawings File No. A-117361-1
Previous Structural Malouf Engineering dated August 28, 2008 ) ﬁ Grain
Analysis ; ID No. CT01294G-08V0
Steel ane a’?)%‘i’;‘ge”ance Tower Engineering Professionals dated July 12, 2011 112343 TEP

Correspondence from Grain Communications regarding the

Correspondence Grain

3.1) Analysis Method

tnxTower (version 6.0.4.0), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various loading cases.
Selected output from the analysis is included in Appendix A.

3.2) Assumptions

1) Tower and foundations were built in accordance with the manufacturer's specifications.

2)  The tower and foundations have been maintained in accordance with the manufacturer's
specification.

3)  When applicable, transmission cables are considered as structural components for calculating
wind loads as allowed by TIA/EIA-222-F.

4)  The configuration of antennas, transmission cabies, mounts and other appurtenances are as
specified in Table 1.

5)  Serviceability with respect to antenna twist, tilt, roll, or lateral translation is not checked and is
left to the carrier or tower owner to ensure conformance. See Table 6.

6)  TEP did not analyze the antenna supporting mounts as part of this structural analysis report.
TEP assumes that all antenna mounts and mounting hardware are structurally sufficient to carry
the full design capacity requirements of appurtenance wind area and weight as provided by the
original manufacturer specifications. It is the carrier's responsibility to ensure compliance to the
structural limitations of the existing and/or proposed antenna mounts.

7)  TEP assumes the geotechnical soil parameters used in the previous structural analysis by
Malouf Engineering dated August 28, 2008 (No. CT01294G-08V0) are accurate and complete.

8)  This report is not a construction document.

4) ANALYSIS RESULTS
Table 4 - Section Capacity (Summary)
Section Critical SF*P_allow % ;
No. Elevation (ft) [Component Type Size Element P (Ib) (ib) Capacity Pass / Fail
T9 311.333 - " Leg ! 23/4 1 -10437.10| 226136.78 | 148 |  Pass
310.333 : ‘
‘ Top Girt : 6x1 6 -130.48 ' 30366.94 @ 4.9 Pass
T2 . 310333- . ‘Leg | 23/4 8  1-19543.90 195896.34 ; 10.0 &  Pass
299.167 ; 116 () |
‘Diagonal 7/8 23 -1422.85 | 9591.29 14.8 Pass
Top Girt 11/4 - 10 31877 1485402 21  Pass
Bottom Girt 11/4 " 15 426326 3681550 116 Pass
! Guy A@299.802 13/16 981  17473.30 - 40000.00 @ 43.7 Pass
. Guy B@299.802 13/16 980  18773.50 | 40000.00 ~ 46.9 Pass
| Guy C@299.802 ° 13/16 979 17574.40 © 40000.00 . 43.9 °  Pass

tnxTower Report - version 6.0.4.0




311.4 ft Guyed Tower w/ 35 ft Pipe Mast Structural Analysis

July 26, 2012

0101-CT-000101 West Hartford

Project Number 112343 — Revision 2 Page 6
Section Critical SF*P_atlow %
No. Elevation (ft) JComponent Type Size Element P (Ib) (ib) Capacity Pass / Fail
T3 299.167 - Leg 23/4 41 [-19276.30 | 203713.05 | 9.5 Pass
279.167 - B : L es)
Diagonal /8 95 170206 ' 1020474 167 Pass
Top Girt 1 .45 -1763.19 ' 6084.21 . 29.0 Pass
' Bottom Girt 1 Y -38.42 | 6084.21 0.6 Pass
' Mid Girt 1 50 106.96 | 23561.90 0.5 Pass
T4 279.167 - Leg 23/4 . 101 |-15896.60 ; 152823.00  10.4 Pass
259.167 E : : 11.4 (b) |
E Diagonal 7/8 P15 1-1177.88 | 10204.74 11.5 | Pass
Top Girt 1 103 -63.50  6084.21 1.0 Pass
Bottom Girt 1 108 -182.35  6084.21 3.0 Pass
Mid Girt 1 110 11443  23561.90 0.5 Pass
T5 259.167 - Leg 23/4 161  (-31660.90 203713.05 155 Pass
239.167 o 18.8 (b)
Diagonal 7/8 173 -2534.23 © 10204.74 24.8 Pass
Top Girt 1 165  -157.43 | 6084.21 26 Pass
Bottom Girt 1 e8| -712.92 . 608421 . 11.7 Pass
Mid Girt 1 . 169 12212 ' 23561.90 . 0.5 Pass
- T6 239.167 - Leg 23/4 | 221 |-42022.401203713.05  20.6 Pass
B} 219.167 | ; ; E L
‘ . Diagonal 7/8 | 237 | -2019.17 | 10204.74 © 28.6 ‘ Pass
! Top Girt 1 225 -718.48 } 608421 ' 118 |  Pass
% | BottomGirt | 1 | 226 | 40236 | 608421 | 66 |  Pass
j - Mid Girt 1 | 230 | 226886 | 23561.90 96 Pass
| | Guy A@230.177 78 | 984 119669.90 | 46000.00 ~ 428 ' Pass
i | Guy B@230.177 7/8 | 983 :21028.80 | 46000.00 | 457 Pass
- | Guy C@230.177 7/8 | 982 19699.60 | 46000.00 | 42.8 Pass
i T7 219.167 - Leg ‘ 23/4 | 281 |-30521.70 | 152823.00 200 Pass
199.167 ; : | 2150 |
Diagonal 7/8 | 339 | -2674.13 | 1020474 = 262 |  Pass
Top Girt 1 | 285  -60870 608421 = 99 ,  Pass
| Bottom Girt 1 | 286 . -241.94 = 608421 = 40 | Pass
| ‘Mid Girt 1 | 2900 | 22501 | 2356190 | 1.0 |  Pass
— , _ o i P
T8 199.167 - Leg ; 23/4 | 341 |-32468.00!152823.00 . 21.2 Pass
179.167 | i - ; L 1232 (b) |
| Diagonal 7/8 ; 307 %-1883.86 | 10204.74 @ 185 | Pass
i | TopGin 1 | 345 37163 | 608421 | 61 | Pass
; | Bottom Girt 1 | 348 15304 | 23561.90 = 06 |  Pass
| [ Mid Girt 1 | 349 ! 23810 | 2356190 ' 1.0 |  Pass
; o i . [ N
T9 179.167 - | Leg 23/4 [ 400 1-35602.90152823.00 | 233 |  Pass
. 159.167 B | i P P
| Diagonal 7/8 | 413 -2498.06 | 10204.74 | 245 |  Pass
-~ Top Girt 1 | 404 -79.24 | 6084.21 13 | Pass
! Bottom Girt 1 f 406  -437.96 | 6084.21 72 | Pass
[ MdGit 1 | 409 | 250.57 | 23561.90 & 1.1 Pass

tnxTower Report - version 6.0.4.0
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Section Critical SF*P_allow %

No. Elevation (ft) [Component Type Size Element P (Ib) (ib) Capacity Pass / Fail
T10 159.167 - Leg 3 461 1-45539.40 ' 185200.00  24.6 Pass
139.167 ; 30.2 (b)

Diagonal 1 477 -3721.01 | 16737.01 222 Pass
Top Girt 11/4 463 -903.55 = 14984.65 6.0 Pass
Bottom Girt 11/4 467  -645.31 | 14984.65 = 4.3 ‘Pass
Mid Girt 11/4 469  2677.98 | 3681550 = 7.3 Pass
' Guy A@150.177 13/16 987  18088.60 | 40000.00  45.2 Pass
! Guy B@150.177 13/16 986  18915.50 ' 40000.00  47.3 Pass
! Guy C@150.177 13/16 985 18042.60 40000.00 . 45.1 Pass
T11 139.167 - Leg 3 521  -484B8.70 178327.00 27.2 Pass
119.167 35.9 (b)
Diagonal 7/8 579 -3395.51 10294.45 33.0 Pass
Top Girt 1 525  -598.95 6137.69 9.8 Pass
Bottom Girt 1 527  -121.94 . 6137.69 2.0 ‘Pass
"Mid Girt 1 529 . 490.92 @ 31408.01 1.6 Pass
T12 119.167 - Leg 3 581 |-52225.80 1 178327.00 = 29.3 Pass
. 99.1667 I 1355 (b) -
; Diagonal 7/8 593 . -3033.85 ; 10294.45 . 29.5 Pass
' Top Girt 1 583 185.07 | 23561.90 @ 0.8 Pass
Bottom Girt 1 586 | -452.23 | 613769 7.4 Pass
‘Mid Girt 1 589 | 378.65 | 23561.90 . 1.6 Pass
! .
T13 99.1667 - Leg 3 641 |-59543.20 | 178327.00 . 33.4 Pass
79.1667 ‘ ; 1 40.4 (b)
Diagonal 7/8 695  -3166.48 | 10294.45  30.8 Pass
Top Girt 1 645  -549.96 | 6137.69 9.0 Pass
‘Bottom Girt 1 647  -342.60 & 6137.69 56 Pass
Mid Girt 1 649 448307 | 23561.90  19.0 Pass
" Guy A@89.1667 3/4 990  14579.00 . 34000.00 429 Pass
- Guy B@89.1667 3/4 989 15266.50 | 34000.00  44.9 Pass
. Guy C@89.1667 3/4 988 ' 14614.20 ' 34000.00  43.0 Pass
Ti4 79.1667 - Leg 3 701 1-61689.50 | 178327.00 34.6 Pass
59.1667 ‘ 44.7 (b}
Diagonal 7/8 759 -2317.90 | 10294.45 225 Pass
Top Girt 1 705 ' -198.85 | 6137.69 32 ‘Pass
Bottom Girt 1 707 . -7881 | 6137.69 1.3 Pass
‘Mid Girt 1 709 . 44272 | 23561.90 1.9 Pass
T15 59.1667 - Leg 3 761 |-83716.20 | 178327.00 © 35.7 Pass
39.1667 f | 459 (b)
Diagonal 7/8 819 '-1390.35 | 10294.45 = 13.5 Pass
Top Girt 1 763 - 22912 - 23561.90 1.0 Pass
Bottom Girt 1 768 26023 | 23561.90 1.1 Pass
‘Mid Girt 1 769  459.04 23561.90 1.9 Pass
Ti6  39.1667 - Leg 3 821 [-65623.10 178327.00 36.8 Pass
19.1667 443 (b) »
Diagonal 7/8 832 '-1804.55 ' 10294.45  17.5 Pass
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Section Critical SF*P_allow %
No. Elevation (ft) JComponent Type Size Element P (ib) (ib) Capacity Pass / Fait
Top Girt » 1 i 824 412.39 ~ 3140801 = 13 ! Pass
' Bottom Girt ! 1 . 828 | 466.43 | 3140801 1.5 |  Pass
| MidGirt 1 | 829 | 47583 | 23561.90 20 |  Pass
TI7 . 19.1867- Leg i 3 | 881 [-65800.70 1 178327.00 369 |  Pass
14,3958 | ; ; J
| Diagonal ’ 1 i 895 |-2191.19 “ 16789.13 131 ! Pass
{ : _ o o o
! TopGirt 11/4 | 883 | 72827 | 4907506 & 15 | Pass
© MidGit 7/8 | 887 | 878.37 | 18039.60 49 Pass
T18 14.3958 - Leg ' 3 | 902 |-65437.20 178327.00 367 = Pass
11.8125
Diagonal 1 908 -2195.96  16295.52 13.5 Pass
Top Girt 7/8 905  961.99  18039.60 5.3 Pass
T19 11.8125 - Leg 3 914  |-66468.20 178327.00 37.3 Pass
9.47917 ] : - :
Diagonal 11/4 919 -2180.76  28639.64 7.6 Pass
Horizontal Bx3/4 . 921 T -1151.26 | 969517  11.9 Pass
Redund Horz 1 7/8 . 920 -1151.26 | 1348320 : 85 Pass
' Bracing L | ‘ - '
T20 ! 9.47917- Leg ; 3 | 932 -65375.60 ' 178327.00 = 36.7 Pass
. 7.14583 L s P
| Diagonal 11/4 | 935 |-2861.25 ] 28639.64  10.0 | Pass
; | Horizontal | 6x3/4 | 934 |-1396.88 | 969517 144 | Pass
i i o ! = ! | 5 i -
| | Redund Horz 1 ! 7/8 | 946 | 1789.99 | 18039.60 . 9.9 Pass
| | _ Bracing | r R : |
! { Redund Diag 1 7/8 { 947 | -1246.97 | 1123650 ' 11.1 ' Pass
: Bracing { | ! ‘
T21 | 7.14583- | Leg j 3 | 956 |-74695.90)176144.00  42.4 Pass
117708 ; _ i | E , L
Diagonal 11/4 | 964 [-8819.23 ' 2200280  40.1 | Pass
‘Horizontal 6x3/4 . 958 | 7169.36 , 97200.00 7.4 ~  Pass
Bottom Girt - 6x3/4 %2 6413.79 | 97200.00 66 | Pass
| 1 [Summary|
‘ ‘Leg (T15) 459 :  Pass
‘ : | _Di_agonaT 40.1 Pass
a i ;‘ (T21) |
i '; ; ! Hofizontal = 14.4 ¢ Pass
| ! | | (T20) P
f ! ' E !' Top Girt 290 | Pass
z ) ;
| | {Bottom Girt ~ 11.7 Pass
: ) | () :
; [ MdGirt = 19.0 | Pass
i ; ; i (T19) i
; f | Redund *© 9.9 Pass
! ! 1 ! Horz 1
i i i i Bracing
' ' I | L _(T20) L
; | Redund = 111 Pass
| : ! | Diag 1
j | ! ! Bracing | :
| s | L (T20) i
E ! : } GuyA | 452 ! Pass
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Sectlon | Elevation (tt) [component Type Size S;’g‘;ﬂt P (Ib) SF*':E‘;"W c apﬁ‘c“y Pass / Falil
(T10)
Guy B 47.3 Pass
(T10)
Guy C 451 Pass
(119 _ ‘
|Bolt Checks ~ 45.9 Pass
: RATING= 473 ‘Pass
Table 5 - Component Stresses vs. Capacity - Foundations
|Notes| Component Elevation (ft) |% Capacity Pass / Fail —’
- Mast Axial - 45.6 Pass
- Mast Lateral - 55.1 Pass
- Gul/ Anchor Lateral - 64.8 Pass
- Guy Anchor Uplift 48.9 Pass
Structure Rating (max from all components) = 64.8%
Table 6 - Dish Twist/Sway Results for 50 mph Service Wind Speed
Beam Deflection
Elovation Dish Model :
(ft) Deflection (in) Tilt (deg) Twist (deg)
235 Scala 6'x3' Grid Dish . 2362 . 0.0258 0.6134
232 Radiowaves SP02-4.7NS , 2.347 | 0.0236 0.6076
196 ’ Cablewave PA6-112 ' 2.251 0.0167 0.5355
146 2-ft Dish w/o Radome 2.005 : 0.0230 0.4152

4.1) Recommendations

1) If the load differs from that described in Table 1 of this report or Appendix B - “Coax Configuration,”
or the provisions of this analysis are found to be invalid, another structural analysis should be
performed.
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APPENDIX A
TNXTOWER OUTPUT
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DESIGNED APPURTENANCE LOADING

[ TYPE ELEVATION | TYPE | ELEVATION
:30"x 717§">_Dia o N B 3:15156 . (:}) 24" Dia‘x 18" Pige :330.656 |
3Bay20 lengthy Diekectic DCR 330866 . B

MATERIAL STRENGTH
[ GRADE | Fy | Fu | GRADE | Fy [ Fu
A53B-35  [35ksi l63ksi ‘

TOWER DESIGN NOTES

1. Tower is located in Hartford County, Connecticut.
2. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
o o 3. Tower is also designed for a 38 mph basic wind with 1.00 in ice. Ice is considered to
= & 2 2 increase in thickness with height.
- E - a 2 4. Deflections are based upon a 50 mph wind.
<
— . a282f
J | ‘
0
~ B e g
b ~
i AXIAL
| 3199 b
; 7
; SHEAR Y MOMENT
| 860 Ib v 16814 Ib-ft
| ' TORQUE 270 Ib-f
| 38 mph WIND - 1.0000 in ICE
: i AXIAL
1873 Ib
{ i i
' ' SHEAR Y MOMENT
; 20941 [ ¥ 40125 p-ft
ST L, Bio2n
i e TORQUE 1049 Ib-ft
3 REACTIONS - 80 mph WIND
e 5
5 . 5 8 5

: Tower Engineering Professionals [ West Hartford
§ 3703 Junction Boulevard Prolect: TEP# 112343 - Revision 2 ]
Raleigh, NC 27603 Cient: Grain Communications]2ra¥n o%: wioned APPY:
Tower Engineering Professionals, Inc. Phone: (919) 661-6351 Code: TIA/EIA-222-F Date: 07/26/12 |Scate NTS
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i Section
Legs
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 A572:50

SR 1

' Leg Grade
Diagonals

SR7/8

SR7/8

IsR1|

B

| Diagonal Grade

~ A572:50

sR1e

Top Girts
Mid Girts

NA. DB

SR1
SR1
SR1

SR1
=
SR1

N.A.
£

SR11/4

N.A.
NA.
NA.

SR114 '

NA.

{ ‘Bonorr‘\ Girts
 Horizontals

_6x3/4
NA/D

| Red. Horizontals
Red. Diagonals
Face Width (ft)

NAD

#Panels @ (f

120 @?@3333

Weight (Ib) 32514.0,0z0shasen

1081.8 3669

2105.4 2105.4 2105.4 2105.4 2338.9 18749 18749 18749 18749 18749 1874.9 1874.9

2105.4

2105.4

34631t =250' (23)

il h
299.21t__ .
TR
%
2921 o,
2 ;
- Y =259'6" (16) - .R=263' (-29)
K PLAN
25921t
23921t SYMBOL LIST
MARK | SIZE [ MARK | SIZE
23021t A NA G 71
i o el Ll ot
2 B SRia H
21921t < C ex ]
2= Q‘«?@) D SR7/8 J
%, E  6x34 K
1 @, = 1@ _
P 2, MATERIAL STRENGTH
= % GRADE | Fy [ Fu [ GRADE | Fy } Fu |
A572:50 150ksi 85 ksi
ezl | %% TOWER DESIGN NOTES
T 1. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
2. Tower is also designed for a 38 mph basic wind with 1.00 in ice. Ice is considered to
] increase in thickness with height.
" 3. Deflections are based upon a 50 mph wind.
15920 — 4. Force Couples (top of tower)
35' Pipe Mast 1
18028 | %, A: 1873.00 Ib, H: 2094.00 b, M: 40125.00 Ib-ft, T: 1049.00 lb-ft
“'16}96, Ice-A: 3199.00 Ib, H: 860.00 Ib, M: 16814.00 Ib-ft, T: 270.00 Ib-ft
13921t ~4a Service-A: 1873.00 Ib, H: 828.39 Ib, M: 16232.65 Ib-ft, T: 409.56 Ib-ft
1921t
9921t
8921t E? 50
1921 TRy
1 ) 8
oy
5921t T
e ;
39.21ft BNy
— ~_
TS 44740 1b
& Il
[o12m <
= -
4164 Ib j' 5602316 %
207414 Ib (Axial) R-263_|

4585 Ib-ft (Torque)

Tower Engineering Professionals [*> West Hartford
'§ 8703 Junction Boulevard Prolect: TEP# 112343 - Revision2 i
§/ Raleigh, NC 27603 Client: Grain Communications| Prawn byiwjonesﬁ"d;_A
Phone: (919) 661-6351 Code: TIA/EIA-222-F Date: g7/26/12_[Seale: NTS

FAX: (91 g) 661 _6350 Path: PA2343 Wes! HartlordiStructural\Bev 2.TNXiWest Hatl‘-cfdGuﬁ Towar.eri DWQ o E-1

Tower Engineering Professionals, Inc.
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311.4 ft Guyed Tower w/ 35 ft Pipe Mast Structural Analysis 0101-CT-000101 West Hartford
Project Number 112343 — Revision 2 Page 11
APPENDIX B
COAX CONFIGURATION

tnxTower Report - version 6.0.4.0



' TOWER MAPPING

K Site Name WEST HARTFORD
N TEP # | 12343
\% Client# GRAIN COMMUNICATIONS
t‘;/ﬂ WER
M Ee
TRANSMISSION CABLES

Coax # Type Size Height |Existing/Proposed| Carrier Notes
|-12 FH | 5/8& 13-1 1 EXISTING AT&T
13 FH I 5/8 13-142.5 EXISTING N/A
14 FH | 5/& 13'-140.5' EXISTING BLDG 2
15 FH | 5/86 13'-145' EXISTING HAM
16-23 FH | 5/& 13-160 EXISTING T-MOBILE
24 SM /4 13-160 EXISTING T-MOBILE
25-26 FH | 5/8 13-128 PROPOSED VERIZON
29 FH | 5/& 13'-251.75' EXISTING UNKNOWN
30 SM 3/& 13-251.75' EXISTING UNKNOWN
3] EW O EENER EXISTING UNKNOWN
32 FH | 5/8 | 3-180 EXISTING UNKNOWN
33 MC '@ I 1'-310 EXISTING OWNER LIGHTS
34-37 FH I 5/8& 13-128 PROPOSED VERIZON
38 FH 7/8 EXT EXISTING sol sy
39 FH 1/2 13-164.5' EXISTING 921.9FM

3703 Junction Boulevard, Raleigh, NC 27603-5263 0) 919.661.6351 f) 919.661.6350
L encicEnG www.tepgroup.net é/ cuaeeING




Y
t\§§ﬂmmmws
\ PROFESSIONALS

OWER

TRANSMISSION CABLES (CONTINUED)

TOWER MAPPING
WEST HARTFORD

Site Name

TEP #

| 12343

Client# _ GRAIN COMMUNICATIONS

Coax # Type Size Height |Existing/Proposed| Carrier Notes
40 FH 1/2 13-213 31 COMBINER,
4| FH 1/2 13-21" [ HAM RADIO
42 RB /4 13-136.5' APT 3 ey
43 FH 7/8 1.8-235' 36 wcce
44 SM 3/8 1.3-146.5' 24 SNEW 158

45-46 SM 3/8 13-220' 34 SNEW 158
47 FH 3'Q 13-332' 4 wccc

48-53 FH | 5/& 8L 20:5' | 2-14 METRO PCS
54 SM 3/& | 3-48' 2 METRO PCS
55 FH 3'® |3.297.F 40 WHCT CH38
56 FH 7/8 |3-243' i e doald

57-58 SM VZ 18-232 35 el
59 SM 3/8 13-232' 35 ity
60 FH 7/8 13-243' ey nile
e FH | 5/6 13-220' 32 ARTFORD.
62 FH |58 |3-165' 28 Teah el

3703 Junction Boulevard, Raleigh, NC 27603-5263 0) 919.661.6351 f) 919.661.6350
www.tepgroup.net é P ENGIEERING

ROFESSIONALS

ENGINEERING
PROFESSIONALS
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311.4 ft Guyed Tower w/ 35 ft Pipe Mast Structural Analysis 0101-CT-000101 West Hartford
Project Number 112343 — Revision 2 Page 12
APPENDIX C
ADDITIONAL CALCULATIONS

tnxTower Report - version 6.0.4.0



Project Name:
Project Number:

Client Site Number:

West Hartford

TEP# 112343 -

Rev 2

O101-CT-000101

Input:
Foundation:
Pier Shape: Round
d: 250 1t - pier diameter
L: 2.50 it - pier length
|: 0.50 - pier extension above grade
Bi 8.00 #t - width of pad
t: 2.00 ft - thickness of pad
Ye! 1'50.00 pcf - unit weight of concrete
Yo! 62.40 pcf - unit weight of water
Code: TTA-F
Loads:
P: 207 .41 kp - maximum axial reaction
V: 4.16 kip - maximum shear reaction

Bearing Capacity:

QMEX:
Fall

Lateral Capacity:

V:
Van:

3.64 kst
6.00 kst

4.16 kip
7.56 kip

Engineer: WAJ
Check: REG
Date: 07/26/12

Soll:
t I.50 ft - thickness of soll layer (t/ pad)
Y 105.00 pet - effective vnit weight of soil
q), : 3000 deg - friction angle of soil layer
tgl 0.50 ft - thickness of soil layer
Yo! 105.00 pef - effective unit weight of soll
¢2: 30.00 deg - friction angle of soll layer
ts: ft - thickness of soil layer
Y3: pcf - effective unit weight of soil
¢3: deg - friction angle of soil layer
t4: ft - thickness of soll layer
Ya: pcf - effective unit weight of soil
¢4: deg - friction angle of soll layer
tg: ft - thickness of soll layer
Ys: pcf - effective unit weight of soil
q)5: deg - friction angle of soll layer
Auit* | 6.00 ksf - ultimate end bearing capacity
FS: 2.00 - factor of safety for bearing
Net? No
fsl 0.00 ksf - vltimate skin friction on sides of pad
n: 0.00 - friction factor along base of foundation
Fla: 315.00 psf - utimate lateral resistance per foot
DW3 99.00 ¢ - depth to water table
lFoundatlon 15 Adequate in Bearing 45.6%'
IFoundatlon 15 Adequate n Lateral 99,1 %l




Project Name: West Hartford Engineer: WAJ
Project Number: TEP# 112343 -Rev 2 Check: REG
Client Site Number: 0101-CT-000101 Date: 7/26/201 2
Input:
Concrete pad:
fi ct 3000.00 ps! - concrete compressive strength
fy: 60.00 ksi - yield strength of reinforcing steel
cover: 3.00 i - clear cover to renforcement
R/F: 5 - bar size for flexural remforcement
Qty. of R/F: 12 - quantity of renforcing bars
A5: 3.72 n®- quantity of reinforcing bars
o 40.00 - 40 for mterior columns
B: .00 - ratio of long side to short side (pier)
B: 0.85 - concrete strength ratio
€. O.002 - maxmum concrete strain (typically 0.003)
¢v: - strength reduction factor for shear per ACI3 | &
¢fi 0.9 - strength reduction factor for flexure per ACI3 | 8
LF: [.30 - load factor for TIA-F
Shear Capacity: [Foundation is Adequate in Shear 19. 1 %]|
\/u.' 125.386 kip - ultimate punching shear
¢\/ci 656.05 kip - punching shear resistance
\/U: 20.65 kip - uitimate one-way shear
¢VC: 160.70 kip - one-way shear resistance
Flexural Capacity: [Foundation 1s Adequate in Flexure 28.9%]|

Mmax:
¢an:

93.24 kip-ft

322.98 wp-it



Deadman Anchor Analysis: A, B, C - Inner

Project Name: West Hartford

Job #: TEP# 112343 Rev 2 [Anchor Block is Adequate for Uplift 48.9% |
Client: Grain Communications
Analysis by: ~ WAJ [Anchor Block is Adequate for Lateral 64.8% |
Checked by: REG
Code: TIA-F
Loads Capacity
Umax: 44.74 kips - maximum uplift reaction UaII: 91.58 kips - allowable uplift
Hmax: 56.02 kips - maximum horizontal reaction Ha": 86.48 kips - allowable horizontal
Foundation Input
Guy Path: A B, C Wh: 4.00 ft- width of anchor block
Anchor Ring: Inner Ly: 20.50 ft- length of anchor block
Tb- 3.75 tt-thickness of anchor block
d: 6. 25 ft - depth from ¥/ grade to t/ anchor block
b: 10.00 «- depth from t/ grade to b/ anchor block
Ultimate Soil Properties DW: 99.00 ft- depth from v grade to water table
Geotechnical Firm:
Report:
Date:
Notes:
Begin End ) c v fs w
Layer (ft) (ft) Friction Angle Ult. Cohesion || Eff. Unit Weight jj Ult. Skin Friction | Friction Factor
(deg) (psf) (pcf) (ksf)
1 0.00 10.00 28.00 0.00 100.00 0.00 0.00
2
3
4
5
6
Analysis Criteria
Uplift: Fs_sides= 0.00 YeS HOI’iZOﬂtak Fs_sfdes = 000 YeS
Fs_from= 000 YeS Fsﬁtop = OOO NO
Fs_back= 0.00- No Fs_bottom = 0.00 No
F, - = 0.00 Yes

P:\2343_W est Hartford\Structural\Rev 2\Add Calcs\Deadman analysis_2.1.2 - 7/26/2012

Deadman Analysis 2.1.2



Project Name:
Project Number:
Client Site Number:

PiRod Leg Splice Connections

Input - Properties

West Hartford

TEP# 112343 Rev 2

0101-CT-000101

Engineer: WAJ

Check: REG
Date: 07/26/12
Input - Loads
Code: TIA-F - select version of the TIA
Tu: kips - maximum leg tension load
Pu: 35.60 kips - maximum leg compression load
ASIF: 1.33 - stress increase factor
U: 1.00 - shear lag coefficient

Elevation: 160 ft - elevation of leg splice connection

Fy: 50.00 ksi - yield stress of leg
Fu: 65.00 ksi - tensile stress of leg
D|: 2.75 in- diameter of leg above splice
Dbi 3.00 in - diameter of leg below splice

dbol'l: 0.875 in-bolt diameter

Type: A325-N - bolt type (X - threads excluded, N - threads included)
n: 5 - number of boits
Leg Capacity:

2.75 inch diameter leg above splice

Gross Allowable Tension = ASIF(0.6)(Fy)(Ag) = 1.333(0.6)(50 ksi)(5.9396 in2) =

3 inch diameter leg below splice

An = Net Area = (Db/2)"2(8 - sin(8)) =
Gross Allowable Tension = ASIF(0.6)(Fy)(Ag) = 1.333(0.6)(50 ksi)(7.0686 in2) =
Net Allowable Tension = ASIF(0.5)(U)(Fu)(An) = 1.333(0.5)(1)(65 ksi)(4.3026 in2) =

[ 3inch leg

o 0.90 <= = DISREGARD
by 0.75 <==DISREGARD
by 0.75 <==DISREGARD

4.30 in?
282.74 kips
186.44 kips

7

Bolt Capacity:

(5) 0.9375 inch hole diameter
(bolt diameter + 1/16)

Allowable Load = (1.333)(21 ksi)(0.601 in2)(5)(2 shear planes) =

Summary:

Leg Above Tension:
Leg Below Tension:
Leg Compression:
Leg Splice Bolts:

0.00 < 237.58 (Pass)
0.00 < 186.44 (Pass)
35.60 < 168.37 (Pass)

35.60 < 168.37 (Pass)

Stress Ratio
0.0%
0.0%
21.1%
21.1%

L7 - {
N\ - . !

o

168.37 kips

2.75 inch diameter leg —> -

'}

Elevation 160 ft.

T =]
|
|

(5) 0.875 inch diameter
bolts

3 inch diameter leg —>




