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July 11, 2024

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

10 Franklin Square

New Britain, CT 06051

Re:  Request of Cellco Partnership d/b/a Verizon Wireless for an Order to Approve the
Shared Use of an Existing Tower at 250 Olcott Street, Manchester, Connecticut

Dear Attorney Bachman:

Pursuant to Connecticut General Statutes (“C.G.S.”) §16-50aa, as amended, Cellco
Partnership d/b/a Verizon Wireless (“Cellco”) hereby requests an order from the Siting Council
(“Council”) to approve the shared use of an existing telecommunications tower located on a
30.4-acre parcel at 250 Olcott Street in Manchester (the “Property”). The tower and Property are
owned by Eversource Energy (“Eversource”). Cellco identifies this site as its “Manchester 7
Facility”. The existing tower was approved by the Council in June of 2018 (Petition No. 1346).
A copy of Eversource’s 2018 tower approval is included in Attachment 1.

Cellco requests that the Council find that the proposed shared use of the existing tower
satisfies the criteria of C.G.S § 16-50aa and issue an order approving this request. A copy of this
filing is being sent to Manchester’s Town Manager, Steven Stephanou and Director of Planning
and Economic Development, Gary Anderson.

Background

Cellco is licensed by the Federal Communications Commission (“FCC”) to provide
wireless services throughout the State of Connecticut. Cellco and Eversource have agreed to the
proposed shared use of the existing tower pursuant to mutually acceptable terms and conditions.
Likewise, Eversource and Cellco have agreed to the proposed installation of equipment on the
ground near the base of the tower. Eversource has authorized Cellco to apply for all necessary
permits and approvals that may be required to share the existing tower. (See Attachment 2).
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Cellco proposes to install nine (9) antennas and nine (9) remote radio heads (“RRHs”) on
an antenna mounting structure at a centerline height of 115 feet above ground level (“AGL”)!.
Cellco will also install equipment and battery cabinets on a concrete pad on the ground near the
base of the tower. Included in Attachment 3 are Cellco’s project plans showing the location of
Cellco’s proposed site improvements. Attachment 4 contains specifications for Cellco’s
proposed antennas and RRHs.

C.G.S. § 16-50aa(c)(1) provides that, upon written request for approval of a proposed
shared use, “if the council finds that the proposed shared use of the facility is technically, legally,
environmentally and economically feasible and meets public safety concerns, the council shall
issue an order approving such shared use.” Cellco respectfully submits that the shared use of the
tower satisfies these criteria.

A. Technical Feasibility. The existing tower is structurally capable of supporting
Cellco’s antennas, RRHs, antenna platform and related equipment. The proposed shared use of
this tower is, therefore, technically feasible. A Structural Analysis (“SA”) dated March 14,
2024, prepared by Centek Engineering, confirms that the tower can support Cellco’s proposed
antennas and related equipment. Likewise, an Antenna Mount Analysis (“MA”) dated April 2,
2024, also confirms that the proposed antenna and RRH mounting system can support Cellco’s
proposed shared use. Copies of the SA and MA are included in Attachment 5.

B. Legal Feasibility. Under C.G.S. § 16-50aa, the Council has been authorized to
issue orders approving the shared use of an existing tower, such as the existing tower. This
authority complements the Council’s prior-existing authority under C.G.S. § 16-50p to issue
orders approving the construction of new towers that are subject to the Council’s jurisdiction. In
addition, § 16-50x(a) directs the Council to “give such consideration to other state laws and
municipal regulations as it shall deem appropriate” in ruling on requests for the shared use of
existing tower facilities. Under the statutory authority vested in the Council, an order by the
Council approving the requested shared use would permit the Applicant to obtain a building
permit for the proposed installations.

C. Environmental Feasibility. The proposed shared use of the existing tower
would have minimal environmental effects, for the following reasons:

1. The proposed installation of nine (9) antennas and nine (9) RRHs on an
antenna platform at a height of 115 feet AGL on the existing 180-foot
tower would have an insignificant incremental visual impact on the area

! On March 16, 2023, DISH Wireless LLC was approved by the Council to install its antennas at the 115-foot level
on the Eversource tower. However, as referenced in the Eversource authorization letter (Attachment 2), Eversource
does not currently have a lease agreement in place with DISH, making the 115-foot level available for use by Cellco.
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around the Property. As mentioned above, all of Cellco’s equipment will
be located within the fenced facility compound near the base of the tower.
Cellco’s shared use of the existing tower would, therefore, not cause any
significant change or alteration in the physical or environmental
characteristics of the existing facility.

2. Noise associated with Cellco’s proposed facility will comply with State
and local noise standards. Noise associated with the backup generator is
exempt from state and local noise standards.

3. Operation of Cellco’s antennas at this site would not exceed the RF
emissions standards adopted by the Federal Communications Commission
(“FCC”). Included in Attachment 6 of this filing is a Calculated Radio
Frequency Emissions Report that demonstrates that the modified facility
will operate well within the FCC’s safety standards.

4. Under ordinary operating conditions, the proposed installation would not
require the use of any water or sanitary facilities and would not generate
air emissions or discharges to water bodies or sanitary facilities. After
construction is complete the proposed installations would not generate any
increased traffic to the facility other than periodic maintenance visits to
the cell site.

The proposed shared use of the existing tower would, therefore, have a minimal
environmental effect, and is environmentally feasible.

D. Economic Feasibility. As previously mentioned, Cellco has entered into an
agreement with Eversource for the shared use of the existing tower subject to mutually agreeable
terms. The proposed tower sharing is, therefore, economically feasible.

E. Public Safety Concerns. As discussed above, the tower and antenna mounts are
structurally capable of supporting Cellco’s antennas, antenna mounting frame, RRHs and all
related equipment. Cellco is not aware of any public safety concerns relative to the proposed
sharing of the existing tower. In fact, the provision of new and improved wireless service
through Cellco’s shared use of the existing tower would enhance the safety and welfare of area
residents and members of the general public traveling through the Town of Manchester.

A Certificate of Mailing verifying that a copy of this filing was sent to the municipal
officials is included in Attachment 7.
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Conclusion

For the reasons discussed above, the proposed shared use of the existing tower at the
Property satisfies the criteria stated in C.G.S. § 16-50aa and advances the General Assembly’s
and the Council’s goal of preventing the unnecessary proliferation of towers in Connecticut. The
Applicant, therefore, respectfully requests that the Council issue an order approving the proposed
shared use.

Thank you for your consideration of this matter.

Very truly yours,

Ay

Kenneth C. Baldwin

Enclosures
Copy to:
Steven Stephanou, Town Manager
Gary Anderson, AICP, Director of Planning and Economic Development
Eversource Energy, Property Owner
Tim Parks, Verizon Wireless
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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

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

July 20, 2018

Kathleen M. Shanley
Manager-Transmission Siting
Eversource Energy

P.O. Box 270

Hartford, CT 06141-0270

RE: PETITION NO. 1346 - The Connecticut Light and Power Company d/b/a Eversource Energy
petition for a declaratory ruling, pursuant to Connecticut General Statutes §4-176 and §16-50k, for
the proposed replacement and relocation of an existing telecommunications facility and an existing
relay and control enclosure located at Manchester Substation, 250 Olcott Street, Manchester,
Connecticut, and related substation improvements.

Dear Ms. Shanley:

At a public meeting held on July 19, 2018, the Connecticut Siting Council (Council) considered and ruled that
the above-referenced proposal would not have a substantial adverse environmental effect, and pursuant to
Connecticut General Statutes § 16-50k, would not require a Certificate of Environmental Compatibility and
Public Need, with the following conditions:

1. Approval of any minor project changes be delegated to Council staff;

2. Unless otherwise approved by the Council, if the facility authorized herein is not fully constructed
within three years from the date of the mailing of the Council’s decision, this decision shall be void, and
the facility owner/opetator shall dismantle the facility and remove all associated equipment ot reapply
for any continued or new use to the Council befote any such use is made. The time between the filing
and resolution of any appeals of the Council’s decision shall not be counted in calculating this deadline.
Authority to monitor and modify this schedule, as necessaty, is delegated to the Executive
Director. The facility ownet/operator shall provide written notice to the Executive Director of any
schedule changes as soon as is practicable;

3. Any request for extension of the time period to fully construct the facility shall be filed with the Council
not later than 60 days prior to the expiration date of this decision and shall be served on all parties and
intervenors, if applicable, and the Town of Manchester;

4. Unless otherwise approved by the Council, the existing tower shall be removed within 180 days of the
installation of the new self-supporting lattice tower;

5. ‘The Council shall be notified in writing within 45 days of when the existing tower is removed and the
new self-supporting lattice tower is operational unless a written request for an extension is submitted to
the Council within that imeframe;

AT
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Within 45 days after completion of construction of the control enclosure, the Council shall be notified
in writing that construction has been completed;

The facility owner/ operator shall remit timely payments associated with annual assessments and
invoices submitted by the Council for expenses atttibutable to the facility under Conn. Gen. Stat. §16-
50v;

This Declaratory Ruling may be transferred, provided the facility owner/operator/transferor is current
with payments to the Council for annual assessments and invoices under Conn. Gen. Stat. §16-50v and
the transferee provides written confirmation that the transferee agtees to comply with the terms,
limitations and conditions contained in the Declaratory Ruling, including timely payments to the Council
for annual assessments and invoices under Conn. Gen. Stat. §16-50v; and

If the facility owner/operator is a wholly owned subsidiary of a corporation or other entity and is
sold/transferred to another corporation or other entity, the Council shall be notified of such sale and/or
transfer and of any change in contact information for the individual or representative responsible for
management and operations of the facility within 30 days of the sale and/or transfer.

This decision is under the exclusive jurisdiction of the Council and is not applicable to any other modification
or construction. All work is to be implemented as specified in the petition dated June 1, 2018 and additional
information received on June 7, 2018, July 9, 2018 and July 10, 2018.

Enclosed for your information is a copy of the staff report on this project.

Sincerely,

Q@/&m‘ Qi

Robett Stein
Chaitman

RS/MP/Im

Enclosure: Staff Report dated July 19, 2018

The Honorable Jay Motan, Mayor, Town of Manchester
Scott A. Shanley, Genetal Manager, Town of Manchester
James Davis, Zoning Enforcement Officer, Town of Manchester
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Petition No. 1346
Eversource
Manchester Substation, Manchester, Connecticut
Staff Report
July 19, 2018

Introduction

On June 1, 2018, The Connecticut Light and Power Company d/b/a Eversource Energy (Evetsoutce) submitted
a petition to the Connecticut Siting Council (Council) for a declatatory ruling pursuant to Connecticut General
Statutes (CGS) §4-176 and §16-50k for the proposed replacement and relocation of an existing
telecommunications facility and an existing relay and control enclosure and related substation imptrovements at
Manchester Substation, 250 Olcott Street, Manchester, Connecticut.

Council member Daniel P. Lynch, Jr. and Council staff member Michael Petrone conducted a field review of the
proposed project on June 19, 2018. Paul Melzen, Substation Engineer, Eversoutce; Steven Flotio, Construction
Manager, Eversource; Ryan Ericson, Telecom Engineer, Eversource; Matthew LeClair, Substation Engineer,
Eversource; Shodan Patel, Project Manager, Eversource; Susan Bellion, Project Siting Specialist, Eversource; Ian
Cole, Environmental, Eversource; and Kyle Shiel, Senior Planner, Town of Manchester Planning Department
also attended the field review.

Eversource met with the Town of Manchester officials in February 2018. Notice of the Petition was provided to
the Town of Manchester and abutting property owners on or about May 30, 2018. To date, the Council has not
received any comments regarding the Petition filing.

The Council issued intetrogatories to Eversource on June 22, 2018 and July 2, 2018. Eversource submitted
responses to Council interrogatories on July 9, 2018 and July 10, 2018, respectively.

On June 21, 2018, pursuant to CGS {4-176(e) of the Uniform Administrative Procedure Act (UAPA), which
requires an administrative agency to take action on a petition within 60 days of receipt, the Council voted to set
the date by which to render a decision on the above-referenced petition by November 28, 2018. November 28,
2018, is the statutorily-mandated 180-day decision deadline for this petition undet CGS §4-176(j).

Proposed Project

Manchester Substation is located on a 30.4-acre parcel surtounded by a mix of municipal, commercial and
industrial facilities including the Town of Manchester Landfill, Transfer Station, and Sewage Treatment Plant
located north of the subject property and residential areas located to the east and southwest. The nearest
residence is located off of Olcott Street West, approximately 540 feet southwest of the proposed teplacement
tower compound.

Eversource would remove an existing communications tower and existing 345-kV relay and control enclosure
from the center of the substation and replace them with a new communications tower and new 115-kV/345-kV
relay and control enclosure to the west of the cutrent positions. The proposed replacement tower would be
located outside of the substation fence line, and the replacement enclosure would be located within an expanded
area of the substation.

CONNECTICUT SITING COUNCIL
Affirmative Action / Equal Opportunity Employer
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The replacement tower and replacement control enclosute project is being proposed to allow for future upgrades
and newer telecommunications technologies to be installed at the site. It would provide future capacity for
Evetsoutce, municipal and emergency communications and commercial wireless setvice providers. The control
enclosure portion of the project is identified in Eversoutce’s 2018 Forecast of Loads and Resources dated Match
1, 2018 and in the June 2018 ISO-New England Regional System Plan Asset Condition Update as the proposed
“Manchester Control House Expansion” with an estimated in-service date of 2019.

Tower Replacement

The existing tower is an approximately 200-foot self-supporting lattice tower located inside the fenced
substation. It is 30 feet wide at the base, and it tapets to 8-feet 6-inches wide at the top. The existing tower
contains antennas of multiple entities including, but not limited to, Eversource, Hartford Ops /Metet & Setvice,
Talcott Mictowave, DSCADA, EDACS/Voice Radio, Bolton Microwave, Sprint!, Yankee Gas, and Hartford
Underground.

The proposed replacement tower would be a 180-foot self-supporting lattice tower. It would be 23 feet wide at
the base and tapering to 5-feet wide at the top. It would be located approximately 435 feet to the west of the
existing tower location (and outside of the fenced substation). The proposed (and future) antenna inventory is
listed below.

Antenna
1 Antenna Make/Model or Center Line Frequency
Antenna Type Capacity? Elevation Comments (MHz)
({ft. AGL)
. Hartford Ops / .
14-ft. Omni (1) Kreco CO-41-AN 1870 Meler & Service RX: 48.02
19.2-ft. Dual Omni | (1) dbSpectra DS9A09F36D-N TX: 936.95 & 93B.95
wiTTA (1) Bird 430-94C-09168-M-110_48 Sil60c BSCADS RX: 897.95 & 899.95
) . . EDACS / Voice TX: 451.675
23.3-ft. Dual Omni | (1) Sinclair SC351D-HF2LDF(D00-G6) *187.3 Radio RX: 456.675
VA H TX: 6093.45
9' Dish w/ Radome | (1) RFS PADX8-W59AC +175.0 Bolton Microwave RX- 6345 49
- Talcott TX: 6004.50
8' Dish w/ Radome | (1) RFS PADX8-W59AC +175.0 Microwave RX- 6256.54
& Dish w/ Radome | (1) RFS PADX8-W59AC +175.0 . NA - Future Dish
versource
8 Dish w/ Radome | (1) RFS PADXB-W59AC +164.0 e NA - Future Dish
AN Eversource
. - . Future
23.3-ft. Dual Omni | (1) Sinclair SC351D-HF2LDF(D00-G6) +166.4 Elarmet e NA - Future Antenna
10-ft Dipole (1) Sinclair SD212-SF2P2SNF(D00) +163.0 Yankee Gas TX & RX: 173.39625
1575t Dipole (1) Comprod 531-70HD*8 +158.1 [T TX & RX: 47.90
: e Underground )
Wireless Carrier ggg EaRr:-?sl'Pzgt)eﬂBaBs @x1, +1350 Future Carmier TBD
. . (12) Panel Antennas (8'x1'), .
Wireless Carrier (12) RRHs, (3) MDB +1260 Future Carrier TBD
o : {12) Panel Antennas (8'x1'), .
Wireless Carrier {12) RRHs, {3) MDB +1156.0 Future Carrier TBD
. . (12) Panel Antennas (8'x1'), :
Wireless Carrier (12) RRHs, {3) MDB +105.0 Future Carrier T8D

! Sprint PCS is the only commercial wireless telecommunications carrier on the existing tower. The relocation of Sprint
onto the replacement tower would require a separate filing with the Council for review and approval. Thus, it is not yet
known which height Sprint would co-locate at on the replacement tower in the future.
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The total height with appurtenances would be approximately 199 feet, i.e. the tops of the 19.2-foot and 23.3-foot
omni antennas would reach a maximum height of approximately 199 feet.

A Professional Engineer duly licensed in the State of Connecticut has certified that the proposed teplacement
tower is structurally adequate to support the proposed (and future) loading as identified above. Specifically, the
proposed replacement tower is designed support all existing entities and a total of four future wireless cartiets
(ie. Sprint plus three other cartiers).

Once the replacement tower is constructed and operational, the existing tower would be removed.
The proposed replacement tower radius would remain within the boundaties of the subject property.

An existing fenced laydown area located to the west of the substation (but still on the subject property) would be
removed to accommodate the ptoposed approximately 69-foot 9-inch by 94-foot 4-inch tower compound. The
proposed compound fence would be eight feet tall anti-climb mesh fence with three strands of barbed wire on
top that would add approximately one foot of additional height. Evetrsource would install a 10-foot by 20-foot
equipment shelter inside the proposed tower compound.

A new electrical power supply for the proposed replacement tower would be trenched underground from an
existing Eversource utility pole (#3343), located approximately 217 feet to the west on Olcott Road to a new
electrical setvice panel located just outside of the proposed compound. For backup power, Eversoutce’s
proposed 20-kW propane-fueled generator would be located on a 4-foot by 6-foot concrete pad within the
proposed tower compound. Eversource’s generator is sized for its needs only. Eversource’s proposed 1,000~
gallon propane tank would be located within the tower compound and would provide approximately five days of
run time at 100-percent load.

Substation Modifications/ Expansion

The proposed substation modifications would require the removal of the existing 11-foot by 16-foot control
enclosure from the interior of the substation and the removal of approximately 400 feet of existing substation
secutity fencing from the western side of the substation. These modifications would allow for an approximately
21,470 square foot expansion of the substation to the west to accommodate the new 150-foot by 32-foot
replacement control enclosure.

New watet and sewer lines would be run to the new control enclosure. The existing water and sewer lines that
currently supply the 345-kV control enclosure would be removed from the substation and capped at a location
just inside the substation fence line.

Additional substation modifications would include the replacement of three existing 115-kV oil-filled crcuit
breakers with new gas-insulated circuit breakers and the installation of two new station service transformers to
feed the replacement enclosure.

The base of the substation expansion area would match the existing ground surface with gravel, and the final
fence design of the proposed substation expansion area would match the fence design of the existing substation.
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Environmental Effects and Mitigation Measures

The substation expansion area for the new control enclosure and new tower compound would require minimal
grading. However, the proposed project would require soil removal for the new tower foundation excavation
and fill to remediate below grade facilities and foundations. Approximately 460 cubic yards of matetial would be
removed for the consttuction of the tower and compound. Approximately 5,200 cubic yards of material would
be removed fot the construction of the new control enclosure, below-grade facilities and the new security fence.
The removal of the obsolete 345-kV control enclosure and existing below-grade facilities would require
approximately 3,500 cubic yards of fill.

If the quality of the excavated material is acceptable, it would be reused on site. If soil cannot be reused on-site,
it would be field sampled for characterization and disposed of at a pre-approved soil disposal facility in
accotdance with Eversoutce polices and state and federal regulations.

Apptoximately 12 conifers greater than six inches diameter and several small deciduous saplings would be
removed for the expansion of the substation and replacement control enclosure. No additional tree removal is
anticipated for comstruction, but if needed, areas to the north and south of the proposed substation
modifications would be cleared and re-graded to allow for additional work/laydown areas. Specifically, 2 small
scrub/shrub habitat block exists in the southwest cotner of the site. This habitat block totals approximately 4.1
acres. If needed, a pottion of this habitat block would be cleared and converted to additional work zone and
gravel laydown ateas to provide additional space for work zones. Due to the relatively small size of this area and
the minor clearing proposed, the temoval of pottions of scrub/shrub habitat block would not be expected to
result in a significant negative impact on any dependent wildlife populations.

The foundation design for the proposed station setvice transformers do not include measures for insulating oil
containment because the oil volumes are not significant and do not trigger such requirement under 40 Code of
Federal Regulations (CFR) 112. However, in accordance with Federal Spill Prevention Containment &
Countermeasure (SPCC) rules under 40 CFR 112, there would be above-ground oil volume triggers that require
spill plans and either engineered secondary containment or a strong response plan. Eversource notes that all of
its substations are coveted under a SPCC Multi Plan, which includes a strong contingency in the event of oil
release.

The proposed replacement 115-kV circuit breakers would be gas-insulated using sulfur hexafluoride (SFe);
thetrefore, oil containment measutes are not required.

The project would be located in an upland area and would not be expected to have a significant adverse impact
on wetland resources or watetcourses because such project area would be limited to areas within or immediately
west of the substation footprint. Such wetland/watercoutse resources are located east of the substation. An
inspection to field delineate wetlands was conducted on February 14, 2018. One wetland area, consisting of a
contributing unnamed intermittent watercourse and backwater wetlands/floodplains to the South Fork
Hockanum River is located approximately 160 feet north of the existing control enclosure and approximately 356
feet east of the proposed substation fence expansion.

The proposed project is located within the Federal Emergency Management Agency (FEMA) unshaded Zone X,
an area outside of the 100-year and 500-year flood zones.

The ptoposed project is not located with a Connecticut Department of Energy and Environmental Protection
(DEEP) Aquifer Protection Area.

Eversoutce developed and submitted a Stormwater Pollution Control Plan (SWPCP) to DEEP to register under
a General Permit for the Discharge of S tormwater and Remediation Wastewaters from Construction Activities.
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Eversource would conform to its Best Management Practices Manual for Massachusetts and Connecticut, 2002
Connectiont Guidelines for Soil Erosion and Sediment Control, and the 2004 Connecticut Stormwater Manual, as applicable.
No soil remediation would be required for this proposed project.

The proposed project is located about 0.4 mile outside of the shaded area of the DEEP Natural Diversity
Database (NDDB) Map. Because such distance is greater than 0.25 mile, no consultation with DEEP regarding
the NDDB is required.

Connecticut is within the range of the northern long-eared bat (NLEB), a federally-listed Threatened species and
state-listed Endangered species. There are no known NLEB hibernacula within 0.25 mile of the project or
known matetnity roost trees within 150 feet of the proposed project area. The existing white pines slated for
removal, otiginally planted as landscape evergreens, do not provide optimal NLEB roosting habitat. Thus, the
proposed project is not likely to adversely affect the NLEB.

The proposed replacement tower would not be located near an Important Bird Area (IBA), as designated by the
National Audubon Society. The nearest IBA to the proposed teplacement tower site is Meshomasic State Forest
Block in Manchestet, located approximately 2.6 miles to the southeast. The proposed replacement tower would
not be expected to adversely impact this IBA because of the distance.

The proposed replacement tower would comply with the United States Fish and Wildlife Service guidelines for
minimizing the potential for telecommunications towers to impact bird species.

By letter dated March 26, 2018, the State Histotic Preservation Office (SHPO) notes that the area possesses 2
low potential to contain intact archaeological resources?. SHPO also indicated that no historic properties would
be affected by the proposed project.

The final fence design of the proposed substation expansion area would be visually consistent with the existing
fence design of the substation. While the proposed replacement tower would be located closer to the nearest
tesidence versus the existing tower, it would be 20 feet shorter than the existing towet, and it would be narrower
in width.

Construction-related noise is exempt per DEEP noise regulations. Post-construction noise levels would not
increase beyond the property boundaries. Therefore, noise emissions would be consistent with present day
levels.

Aviation Safety

According to Eversource’s TOWAIR analysis, notification to the Federal Aviation Administration is not
required.

Magnetic Fields and Radio Frequency Power Density

Magnetic field levels at the property boundaties would not be materially affected by the proposed substation
expansiof1.

The proposed replacement telecommunications facility would have a cumulative worst-case power density of
3.29 percent of the applicable limit using a -10 dB off-beam adjustment.

% SHPO incorrectly refers to the replacement tower height as 280 feet.
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Construction Schedule
Eversource intends to begin construction in August 2018 and complete construction and restoration by the end
of 2020. Removal of the existing tower and existing enclosure would be completed following the installation of
the replacement facilities. In general, work hours would be from 7 AM to 7 PM Monday through Saturday.
Eversource would submit a request to the Council in advance of the need for any non-standard work hours.
Staff Recommendations

Staff recommends the following:

1. Approval of any minor project changes be delegated to Council staff.
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Proposed Site Plan
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Steven Florio
Telecom Engineering
Construction Manager

EVERSSURCE

Berlin, CT 06037
Office: (860) 728-5611
Steven Florio@Eversource.com

Ms. Amy White (Smartlink) June 27,2024
Agent for Cellco Partnership d/b/a Verizon Wireless

180 Washington Valley Road

Bedminster, New Jersey 07921

RE: Letter of Authorization

Project: Verizon Wireless Site Ref. Manchester 7 CT
250 Alcott Street
Manchester, CT. 06040

Owner: Eversource Energy

Dear Ms. White,

Eversource Energy, owner of the tower facility located at the address identified above, do hereby
authorize Verizon Wireless, and/ or it’s agent to use this authorization letter for the sole purpose
of filing and consummating any land-use or building permit application(s) as may be required by
the applicable permitting authorities for the Licensee’s telecommunication’s installation.

Please note: Eversource is aware that Dish Wireless LLC was previously authorized to apply to the
CT Siting Council for approval of a wireless installation on this tower and install antennas at the
115’ level. Eversource does not currently have a lease agreement in place with Dish Wireless LLC
for shared use of the tower, therefore, making the 115’ level on the tower available for Verizon's

use.

Sincerely,

Steven J. Florio
Eversource Energy

REF: All Points Technology Corp.
CD’s Dated 06/04/2024.
Structural Analysis Dated 06/04/2024, Mount Analysis Dated 06/04/2024.
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NHH-65B-R2B

6-port sector antenna, 2x 698-896 and 4x 1695-2360 MHz, 65°
HPBW, 2x RET. Both high bands share the same electrical tilt.

® |nterleaved dipole technology providing for attractive, low wind load mechanical package
® |nternal SBT on low and high band allow remote RET control from the radio over the RF jumper

cable

® Separate RS-485 RET input/output for low and high band
® (One RET for low band and one RET for both high bands to ensure same tilt level for 4x Rx or 4x

MIMO

General Specifications
Antenna Type

Band

Color

Grounding Type

Performance Note

Radome Material

Radiator Material

Reflector Material

RF Connector Interface

RF Connector Location

RF Connector Quantity, high band
RF Connector Quantity, low band
RF Connector Quantity, total

Remote Electrical Tilt (RET) Information

RET Interface

RET Interface, quantity

Input Voltage

Internal Bias Tee

Internal RET

Power Consumption, idle state, maximum

Power Consumption, normal conditions, maximum

©2021 CommScope, Inc. All rights reserved. All trademarks identified by & or * are registered irademarks,
respectively, of CommScope. All specifications are subject 1o change without notice See www commscope com for the

mosl current mformation, Revised: September 14, 2021

Sector

Multiband

Light gray

RF connector body grounded to reflector and mounting bracket

Outdoor usage | Wind loading figures are validated by wind tunnel
measurements described in white paper WP-112534-EN

Fiberglass, UV resistant
Low loss circuit board
Aluminum

4.3-10 Female

Bottomn

4

2

6

8-pin DIN Female | 8-pin DIN Male
2 female | 2male

10-30 Vdc

Port1 | Port3

Highband (1) | Low band (1)

2W

13W

Page 10f 4
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NHH-65B-R2B

Protocol 3GPP/AISG 2.0 (Single RET)
Dimensions
Width 301mm | 11.85in
Depth 180mm | 7.087in
Length 1828 mm | 71.969in
Net Weight, without mounting kit 19.8kg | 43.6511b
Array Layout
NHH
Array Freg Copas RET AISG RET UID
Top T 25ELL <
Y1 v2
R1
Left Right
Bottom
View from the front of the antenna
(Sizes of colored boxes are nol true
depictions of array sizes)
Electrical Specifications
Impedance 50 ohm
Operating Frequency Band 1695 - 2360 MHz | 698 - 896 MHz

Page 2 0f 4
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NHH-65B-R2B

Polarization

Total Input Power, maximum

Electrical Specifications

Frequency Band, MHz
Gain, dBi

Beamwidth, Horizontal,
degrees

Beamwidth, Vertical, degrees
Beam Tilt, degrees
USLS (First Lobe), dB

Front-to-Back Ratio at 180°,
dB

Isolation, Cross Polarization,
dB

Isolation, Inter-band, dB
VSWR | Return loss, dB
PIM, 3rd Order, 2 x 20 W, dBc

Input Power per Port at 50°C,
maximum, watts

698-806
149
65

12.4
0-14
13
30

25

30
15140
-153
300

806—-896
15
60

11.2
0-14
14
29

25

30
151140
-1563
300

Electrical Specifications, BASTA

Frequency Band, MHz

Gain by all Beam Tilts,
average, dBi

Gain by all Beam Tilts
Tolerance, dB

Gain by Beam Tilt, average,
dBi
Beamwidth, Horizontal

Tolerance, degrees

Beamwidth, Vertical
Tolerance, degrees

USLS, beampeak to 20° above
beampeak, dB

Front-to-Back Total Power at
180° ¢ 30°,dB

CPR at Boresight, dB

©2021 CommScope, Inc. All rights reserved. All trademarks identified by & or * are registered lrademarks,

698-806
14.5

+0.6

0°1144
7°1146
14%1143

2

+0.7

13

23

22

806-896
14.5

1.1

0°1147
7°1147
14°114.1

2.1

14

22

21

+45°
900 W @ 50 °C

1695-1880
17.7
71

5.7
0-7
18
31

25

30
151140
-183
300

1695-1880
17.3

+0.4

0°117.2
4°117.3
7°117.3

13

+0.3

16

27

23

1850-1990
17.9
69

5.2
0-7
18
30

25

30
151140
-1583
300

1850-1990
17.7

0.4

0°117.6
4°117.7
71177

+4.1

0.2

16

27

23

respectively, of CommScope. All specificalions are subjecl lo change withoul notice. See www commscope com for the
mosl current informalion, Revised: Seplember 14,2021

1920-2200
18.4
64

4.9
0-7
19
29

25

30
151140
-153
300

1920-2200
181

0.5

0*1180
4%1182
7"1181

+6.5

0.3

17

25

22

2300-2360
18.7
57

46
0-7
18
31

25

30
1.5114.0
-153
300

2300-2360
18.5

+0.3

0°(183
4°1185
7°1186

2.9

16

25

19

Page 30l 4
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NHH-65B-R2B

CPR at Sector, dB 10 7 16 13 11 4

Mechanical Specifications

Effective Projective Area (EPA), frontal 0.26 m2 | 2.799 ft2

Effective Projective Area (EPA), lateral 0.22m? | 2.368 fi?

Wind Loading @ Velocity, frontal 278.0 N @ 150 km/h (62.5 Ibf @ 150 km/h)
Wind Loading @ Velocity, lateral 230.0 N @ 150 km/h (51.7 Ibf @ 150 km/h)
Wind Loading @ Velocity, maximum 537.0 N @ 150 km/h (120.7 Ibf @ 150 km/h)
Wind Loading @ Velocity, rear 282.0 N @ 150 km/h (63.4 Ibf @ 150 km/h)
Wind Speed, maximum 241 km/h | 149.75 mph

Packaging and Weights

Width, packed 409 mm | 16.102in

Depth, packed 299 mm | 11.772in

Length, packed 1952 mm | 76.85in

Weight, gross 32.3kg | 71.2091b

Regulatory Compliance/Certifications

Agency Classification
CHINA-ROHS Below maximum concentration value
IS0 9001:2015 Designed, manufactured and/or distributed under this quality management system
ROHS Compliant
{e} 1so
& =
9001:2015

Included Products

BSAMNT-3 - Wide Profile Antenna Downtilt Mounting Kit for 2.4 - 4.5in (60 - 115 mm) OD round members,
Kit contains one scissor top bracket set and one bottom bracket set.

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance

Page 4ol 4
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NHHSS-65B-R2BTH

1O port sector antenna, 2x 698-896, 4x1695-2200 and 4x 3100-
: 4200 MHz, 65° HPBW, 2x RETs and 2x SBTs. Both high bands share the
2} same electrical tilt.

® perfect antenna to add 3.5GHz CBRS to macrao sites

® | ow band and mid band performance mirrors the performance of existing NHH hex port
antennas

® |nterleaved dipole technology providing for attractive, low wind load mechanical package

® |nternal SBT on low and high band allow remote RET control from the radio over the RF jumper
cable

® One LB RET and one HB RET. Both high bands are controlled by one RET to ensure same tilt
level for 4x MIMO

General Specifications

Antenna Type Sector

Band Multiband

Color Light gray

Grounding Type RF connector inner conductor and body grounded to reflector and mounting
bracket

Performance Note Outdoor usage

Radome Material Fiberglass, UV resistant

Radiator Material ) Low loss circuit board

Reflector Material Aluminum

RF Connector Interface 4.3-10 Female

RF Connector Location Bottom

RF Connector Quantity, high band 4

RF Connector Quantity, mid band 4

RF Connector Quantity, low band 2

RF Connector Quantity, total 10

Remote Electrical Tilt (RET) Information

RET Hardware CommRET v2

RET Interface 4x 8 pin connector as per IEC 60130-9 Daisy chain in: Male / Daisy chain out:
Female Pin3: RS485A(AISG_B), Pin5: RS485B(AISG_A), Pin6: DC 10~30V, Pin7:
DC_ Return

Pagel1ol5
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NHHSS-65B-R2BTH

RET Interface, quantity 2 female | 2male

Input Voltage 10-30 Vvde

Internal RET High band (1) | Low band (1)
Power Consumption, active state, maximum 10W

Power Consumption, idle state, maximum 2W

Protocol 3GPP/AISG 2.0 (Single RET)
Dimensions

Width 301mm | 11.85in

Depth 18T mm | 7.1261n

Length 1828 mm | 71.969in

Net Weight, without mounting kit 231kg | 50.9271b

Array Layout

Array ID| Frequency {MHz)} RF Connector ZE: AISG No. AISG RET UID

698-896 1-2 1 AISG1 CPXXXXXXIOXXKAXXRY
1695-2200 3-4

2 AISG2 CPXXXXXXXXXXXXRXABT
1695-2200 5-6
31004200 7-8

N/A NA N/A

3100-4200 9-10

(Sues of colored boses are nOL true depictiors of airay sizes)

Port Configuration

Page20f5
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NHHSS-65B-R2BT4L

—1
- ® —
[ J CBRS gain=18dBI o
3100-4200 MHz 3100-4200 MHz 1695-2200 MHz \

AISG IN ®
_

Electrical Specifications

impedance 50 ohm

Operating Frequency Band 1695 — 2200 MHz | 3100 — 4200 MHz | 698 - 896 MHz
Polarization +45°

Total Input Power, maximum 1,000W @ 50 °C

Electrical Specifications

Frequency Band, MHz 608-806 806-896 1695-1880 1850-1990 1920-2200 3100-3550 3550-3700 3700-4200

Gain, dBi 14.8 15.2 17.4 17.8 18 17.7 17.3 17.9

Beamwidth, Horizontal, 65 62 66 61 64 54 64 60

degrees

Beamwidth, Vertical, degrees 13 11.6 5.5 52 4.9 5.7 5.3 49

Beam Tilt, degrees 0-14 0-14 0-7 0-7 0-7 4 4 4

USLS (First Lobe), dB 15 15 16 18 18 16 17 18

Front-to-Back Ratio at 180°, 26 29 31 28 27 30 33 29

dB

Isolation, Cross Polarization, 25 25 25 25 25 25 25 25

dB

Isolation, Inter-band, dB 25 25 25 25 25 28 28 28

VSWR | Return loss, dB 1.51140 151140 1.5(14.0 1.5]14.0 1.5114.0 1.5114.0 151140 1.5114.0

PIM, 3rd Order, 2 x 20 W, dBc -153 -153 -153 -153 -153 -140 -140 -140
Page30'5
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NHHSS-65B-R2BTLH

Input Power per Port at 50°C, 300 300
maximum, watts

Electrical Specifications, BASTA

Frequency Band, MHz 698-806 806-896
Gain by all Beam Tilts, 14.6 148
average, dBi

Gain by all Beam Tilts 104 +0.4

Tolerance, dB

Gain by Beam Tilt, average, 0°1146 0°115.0

dBi 7°1146 7°1149
14° (144 14°1145

Beamwidth, Horizontal +1.7 +1.3

Tolerance, degrees

Beamwidth, Vertical 0.8 +0.8

Tolerance, degrees

USLS, beampeak to 20° above 18 16

beampeak, dB

Front-to-Back Total Power at 22 25

180° 1+ 30°,dB

CPR at Boresight, dB 24 17

CPR at Sector, dB 12 6

Mechanical Specifications
Wind Loading @ Velocity, frontal

Wind Loading @ Velocity, lateral

Wind Loading @ Velocity, maximum
Wind Loading @ Velocity, rear

Wind Speed, maximum

Packaging and Weights
Width, packed

Depth, packed

Length, packed

Weight, gross

300 300 300 100 100

100

1695-1880 1850-1990 1920-2200 3100-3550 3550-3700 3700-4200

17 17.5 17.7 17.3 17
+0.6 +0.3 0.4 0.6 0.7
01169 0°]17.4 0°1175

3°117.0 3°1175 3°117.8

71168 7°117.4 7°1176

7.2 *3.1 6.2 10 6.7
0.2 0.2 0.4 0.4 0.3
14 15 17 14

25 25 24 26 25
16 21 19 15 17
1 10 8 8 9

278.0N @ 150 km/h (62.5 Ibf @ 150 km/h)
230.0 N @ 150 km/h (571.7 Ibf @ 150 km/h)
537.0N @ 150 km/h (120.7 Ibf @ 150 km/h)
287.0N @ 150 km/h (64.5 Ibf @ 150 km/h)
241 km/h | 149.75mph

1973mm | 77.677in
447 mm | 17.362in
337mm | 13.268in
35.1kg | 77.3821b

Regulatory Compliance/Certifications

Agency Classification

CHINA-ROHS

1©20271 CommScope, Inc, All rights reserved. All frademarks identified by @ or * are registered Irademarks,
respectively, of CommScape. All specifications are subjeci 1o change without notice See www commscope com for the

most current information. Revised: Seplember 14, 2021

Above maximum concentration value

17.2

+0.8

+10.5

+0.4

24
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NHHSS-65B-R2BTH

ROHS Compliant/Exempted

&

Included Products

BSAMNT-3 = Wide Profile Antenna Downitilt Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members.
Kit contains one scissor top bracket set and one bottom bracket set.

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance

Page 5075
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SAMSUNG

AWS/PCS
MACRO RADIO

DUAL-BAND AND HIGH POWER
FOR MACRO COVERAGE

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

Model Code RF4439d-25A

Homepage
Samsund networlgs.com

WWW, . MSLn




€ Points of Differentiation

Continuous Migration

Samsung's AWS/PCS macro radio can support each
incumbent CPRI interface as well as advanced eCPRI
interfaces, This feature provides installable options for both
legacy LTE networksand added NR networks.

Incumbent
CPRI

AWS/PCS AWS/PCS
Radio Radio

Optimum Spectrum Utilization

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

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

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

Supports
up to7 carriers

€ Technical Specifications

Tech LTE/NR
Brand B25(PCS), B6G(AWS)

Frequeny | DL:1930 ~1995MHz, UL: 1850 - 1915MHz
Band DL: 2110 — 2200MHz, UL: 710~ T780MHz
(B25)4 % 40W or2 X 60W

RSSO (B66) 4 x 60W or 2x 80W
(B25) 65MHz/ 30MHz
IBW/OBW  (0c4) DL 90MHz, UL 7OMHz/ 60MHz

Installation Pole, Wall

Size/ 14.96 x 14.96 x 10.04inch (36.8L) /
Weight 74.7\b

O-RAN Compliant

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

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

= =
Compat Dual-band
O-RAN

Brand New Features
in a Compact Size

Samsung's AWS/PCS macro radio offers several features,
suchas dual connectivity for baseband for both CDU and
vDU, O-RAN capability, more carriers and an enlarged PCS
spectrum, combined into an incumbent radio volume of
368L

" = 2FHconnectivity
+ O-RAN capability
- Morecarriers
and spectrum
Same as an
Incumbent radio volume
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SAMSUNG

Samsung

Micro Radio

CBRS(N48)
A4T4R Micro Radio

Samsung's CBRS 4T4R Micro Radio provides mobile
operators with a cost-effective solution to fill coverage
gaps encountered when Macro Radios are in use.

Model Code  RT4423-48A(DC)
RT4423-48B(AC)

Youtube




€ Points of Differentiation

Dual Persondlity

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

——.»...]

DU

FoDLTE

~ FDDNI

e
e

I
R
R

| | |

eCPRI
(O-RAN)

Incumbent
CPRI

CBRS RU

High Capacity

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

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

_LTENR

Supports

_LTE/NR up to 5 carriers

__LTENR
LTE/NR

€ Technical Specifications

O-RAN Compliant

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

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

Samsung
CBRS RU

O-RAN
Compliant
Baseband

Compact and Easy Installation

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

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

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

T

i

w/o Clip-on antenna w/Clip-on antenna

ltem Specification

Tech LTE/NR

Band B48,n48 /TDD

Frequency Band 3,550 - 3,700 MHz

RF Power 20 W (5 W x 4 Ports)

IBW/0OBW 150MHz / 100MHz

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

w/o Clip-on antenna: 8.7 x 11.8 x 3.6 inch, 5.97L, 7kg
w/ Clip-on antenna : 8.7 x11.8x 5.0 inch, 8.42L, 8.5kg
*AC and DC type have same size and weight

[Bracket Weight]

Tilting & Swivel (EP97-02038A) : 2.51kg
Fixed (EP97-02037A) : 1.31kg

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

Size/ Weight
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STRUCTURAL ANALYSIS REPORT
180'+ SELF-SUPPORT TOWER
MANCHESTER, CONNECTICUT

prepared for
Verizon Wireless

CUTIVE SUMMARY:

All-Points Technology Corporation, P.C. (APT) performed a structural analysis of the subject
180’+ self-support lattice tower structure to support a proposed Verizon Wireless
equipment installation.

The proposed Verizon antenna and appurtenance installation consists of six (8) panel
antennas, three (3) LSub6 antennas with integrated remote radio heads (RRHs), six (6)
dual-band RRHSs, three (3) CBRS RRHSs, and one (1) 120VP. Equipment shall be installed
on three (3) new sector mounts, and be fed by two (2) new 6x12 Low-Inductance (LY hybrid
feed-line cables. Reference can be made to the inventory table on the following page for
additional information.

In coordination with Everscurce, it was decided that APT should include the reserve wireless
communication carrier’'s equipment that was part of the original tower design. Additionally,
APT incorporated a Service Wind Speed of 101-mph to evaluate the twist and sway based
on Eversource’s SUB 090 requirements and per TIA-222-H Annex D.

The results of this analysis indicate that the subject tower structure meets the requirements
of the 2021 International Building Code (IBC), as amended by the 2022 Connecticut State
Building Code, and the ANSI/TIA-222-H standard with the existing, proposed, and reserved
equipment loading. :

The steel component structure usage is summarized in the table below:

~ Component/Member Usage (%)
Diagonal 1
(0'-20°) 62%

Notes:

1. Member connection controls,
2. Usage values noted in table above <100% are deemed adequate.

INTRODUCTION:

A structural analysis was performed on the above-mentioned communications tower by
APT for Verizon Wireless. The subject tower is located at 250 Olcott Street, in Manchester,
Connecticut.

The following information was utilized in the preparation of this analysis:

¢ RFDS detailing Verizon's proposed equipment changes, latest version.

* Mount Design and Analysis Report, prepared by APT (Project No. CT141_14560)
marked Rev 1 dated 06/04/24.

» Construction Drawings, prepared by APT (Project No. CT141_14560) marked Rev 1
dated 06/04/24.

ALL-POINTS TECHNOLOGY CORPORATION, P.C.
567 VAUXHALL STREET EXTENSION - SUITE 311 - WATERFORD, CT 06385 - PHONE 860-663-1697



Verizon Wireless June 4, 2024 ~ Rev. 1
180’+ Self-Support Tower, Manchester, CT Page 2
17225579: Manchester 7 CT APT Project #CT141_14560

The su
and m

Structural Analysis Report, prepared by APT (Project No. CT411870), marked Rev, 3,
dated 12/06/22.

Structural Analysis Report, prepared by APT (Project No. CT1931643), marked Rev.
2, dated 06/15/22.

Tower Mapping Report, prepared by APT (Project No. CT1931640), dated 10/20/20.
Field observations conducted by APT on numerous occasions, including most
recently 10/15/20. APT climbed the structure in its entirety and recorded information
regarding physical and dimensional properties of the structure and its
appurtenances.

bject host structure is a 180’+ galvanized steel self-support lattice tower, designed
anufactured by Sabre Industries. The analysis was conducted using the following

inventory (proposed equipment shown in bold; reserved/future equipment shown in /italic).

Should the equipment/dimensions listed differ from actual field conditions, APT should be
contacted to review the discrepancies.
Carrier | Antenna and Appurtenance Make/Model Elevation 3¢ | Status Mount Type Co?ﬁ’ﬁsed
N/,_A Lightning Rod 179'+ ETR 18' x 2-3/8" pipe _N/A
Eversource Kreco CO-41AN omnidirectional whip 178"« ETR Leg 7/8"
4' x 2" omnidirectional whip (SO9627), 6' sidearm 1-5/8"
Bird Technologies 430-946-09168-T TTA, ETR Leg 172"
Eversource | db Spectra DSSAD9F36D-N omnidirectional whip, 177'= Leg 2) 1-5/8"
Sinclair SC3510-HF2LDF R leg 78"
Eversource (2) 8' dish w/ radorme (PAD8X) 176'= ETR (2) 8' x 4-1/2" pipe (2) EWB3
Eversource 8' dish w/radorme 164'+ A 8'x 4-1/2" pipe (2) EW65
Sinclair SD212-5F2P2SNF 2-bay dipole, i ) "
Eversource Comprod 631-70710 dipole, 158'+ A Sidearm below 2) 71
Eversource Sinclair SC3510D-HP2L DF omnidirectional whip 156'+ A Sidearrm below 7/8"
' N ) ; ' : 8" x 4-1/2" pipe, "
Eversource 3'yagi 153'= ETR &' sidearmn 7/8
(3) coi TPABSR-BUBDA-K artennas,
(3) coi HPA-65R-BUBA antennas,
(3) cci DMPB5R-BUSDA-K antennas,
(3) 4478 AAHS, (3) 12’ sector mounts (5) DC
AT&T (3) ARUS-E2 RRHS, 124"+ A (SitePro1 VFAT2-WILL- power,
(3) 4415 ARHS, 307120 (@) fiber
(3) 4449 RRHS,
(3) 86843 RAHSs,
B (2) "squid” D-boxes -
(8) Commscope NHH-85B-R2B antennas ®, Three (3) SITEPRO1
(3) Commscope NHHSS-65B-A2B antennes®, 12'-6" Heavy Duty V-
(3) Samsung MT6413-77A antennas w/ 115"« P Frame Assembly (PN
Integrated RRHS, = \{FA-1 2-HD) w/ two (2)
Verizon (3) Samsung CBRS RT4423-48A ORAN RRHSs, tie-back amms, twelve (@ 6x12Ll
(1) Raycap RVZDC-8627-PF-48 120VP (12) P2.0 STD x 8"-0"L hybrid
antenna mounting
(3) Samsung B2/B66A RF4439d-26A ORAN pipes, and one (1) P2.0
RRHs, 112'+ P STD x 5'-0"L OVP
(8) Samsung B5/B13 RF4461d-13A ORAN RRHs mounting pipe
(12)8'x 1’ x 6" antennas,
Reserved (12) Ericsson RRUS 11 RRHS, 105'+ A (3) 14’ sector mounts ©@1) 1-5/8"
(3) Raycap RCMDC-3315-PF-48 OVPs
Notes:

o0~

Pro

Panel antennas and MW dish antennas listed at centerline elevations. Omni-whip/dipole antennas listed at base elevation.
Elevations are measured above ground level (AGL).
ETR = Existing to Remain; ERL= Existing to be Relocated A= Reserved/Future; P = Proposed.

posed antennas to utilize Dual Mount Antenna Brackets {Commscope P/N BSAMNT-SBS-2-2)

ALL-POINTS TECHNOLOGY CORPORATION, P.C.
567 VAUXHALL STREET EXTENSION - SUITE 311 - WATERFORD, CT 06385 - PHONE 860-663-1697




Verizon Wireless

180’+ Self-Support Tower, Manchester, CT

17225579; Manchester 7 CT

RIGOROUS STRUCTURAL ANALYSIS:

Methodology:

This analysis has been prepared in accordance with the ANSI/TIA-222-H standard entitied
“Structural Standard for Antenna Supporting Structures, Antennas and Small Wind Turbine
Support Structures,” the American Institute of Steel Construction (AISC) Manual of Steel
Construction, and the 2021 International Building Code (IBC), as amended by the 2022

APT Project #CT141_14560

Connecticut State Building Code, utilizing the following criteria:

Risk Category lll
Exposure Category C
Topographic Category 1

O 0O 0 0 0 o0

ANALYSIS RESULTS:

Analysis of the tower was conducted in accordance with the criteria outlined herein with the
aforementioned eguipment loading. The foliowing table summarizes the results of the
analysis based on stresses of individual tower sections:

Load Case 1: 130 mph (8-second gust), 0" ice
LLoad Case 2: 50 mph (3-second gust) w/ 1.5" ice thickness
Load Case 3: 101 mph (3-second gust) (Service Load)

Elevation Legs Bracing
160’-180° 23% _ 37%
140'-160" 40% 43%
120'-140° 23% 42%

100-120° 38% _ B57% 7
_80-100 54% 60%
60’-80° 42% 55% ’
40°-60’ 51% 57% 7
20’-40 60% 59% ’
0'-20° 52% 62% '

Notes:

7.  Member connection controls
8. Usage values noted in table above <100% are deemed adequate

Bracing. Splice and Anchor Bolts:

Bracing, splice, and anchor bolts were evaluated under the proposed loading. All bolts

were found to be adequately sized to support the proposed loads.

ALL-POINTS TECHNOLOGY CORPORATION, P.C.

567 VAUXHALL STREET EXTENSION - SUITE 311 - WATERFORD, CT 06385 - PHONE 860-663-1697

June 4, 2024 ~ Rev. 1




Verizon Wireless June 4, 2024 ~ Rev. 1

180'+ Self-Support Tower, Manchester, CT Page 4
17225579; Manchester 7 CT APT Project #CT141_14560
Foundation:

Evaluation of the existing base foundation, anchor bolts, and base plate was limited to a
comparison of the base reactions calculated under the proposed loading against the
design reactions indicated within original design documents, prepared by Sabre Industries.
Reactions imposed by the proposed installation are less than the published design
reactions, indicating that the base foundation is adequately sized.

Factored base reactions imposed with the aforementioned equipment loading were
calculated to be as follows:

3 k Calculated
o Load Effect . | Original Design Reactions @ Resul_t :
Leg Compression 572 kip 355.7 k PASS
Leg Uplift 505 Kip 311.3k PASS
Leg Shear 65.4 kip 41.6 k PASS
Moment 10,887 ft-kip 6,654.8 ft-k PASS

Deflection:

Combined twist and sway was evaluated per Northeast Utilities Substation Standard sUB
090, Section 7, utilizing the service wind speed, as outlined in the criteria above. Results are
summarized as follows:

I I L I : Eversource
9
 loedCase ] @~ T |  Twist | CombinedMex” |  Aowable
Service Wind — 101-mph 0.3457° 0.0927° 0.3679° 0.500°
Notes:

9. Twist and sway was evaluated at the highest dish elevation at 176"

APT also evaluated the allowable twist and sway based on the provisions included within
TIA-222-H Annex D. Results are summarized as follows:

. Allowable Radio Dish Diameter | ; TIA-222-H -
Dish Model Frequency () | Dish Freguency | Allowable
8’ dish w/ radome (PAD8X) 3 dB 8-ft 5.925-6.875 GHz 0.5636°-0.6540°

CONCLUSIONS AND RECOMMENDATIONS:

In conclusion, the results of this analysis indicates that the subject tower structure meets the
requirements of the 2021 International Building Code (IBC), as amended by the 2022
Connecticut State Building Code and the ANSI/TIA-222-H standard with the existing,
proposed, and reserved equipment loading.

‘\“\\'ll'l-llll'”,-‘,b

Since rely i \\\\\\ of CO N”fc;f,,”/

All-Points Technology

[

Domenic Aversa, PE
Senior Structural Engineer

ALL-POINTS TECHNOLOGY CORPORATION, P.C.
567 VAUXHALL STREET EXTENSION - SUITE 311 - WATERFORD, CT 06385 - PHONE 860-663-1657
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180’'+ Self-Support Tower, Manchester, CT Page 5
17225579; Manchester 7 CT APT Project #CT141_14560
LIMITATIONS:

This report is based on the following:

Tower/structure is properly installed and maintained.
All members and components are in a non-deteriorated condition.
All required members are in place.
All bolts are in place and are properly tightened.
Tower/structure is in plumb condition.
All tower members were properly designed, detailed, fabricated, and installed
and have been properly maintained since erection.
Material grades as follows:
Legs: ASTM A500 Gr. 50
Bracing: ASTM A572 Gr. 50

ogsN

o

All-Points Technology Corporation, P.C. (APT) is not responsible for any modifications
completed prior to or hereafter which APT is not or was not directly invoived. Modifications
include but are not limited to:

Replacing or reinforcing bracing members.
Reinforcing members in any manner.

Installing antenna mounts or waveguide cables.
Adding or relocating antennas.

Extending tower/structure.

Sl @ 0 =

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

ALL-POINTS TECHNOLOGY CORPORATION, P.C.
567 VAUXHALL STREET EXTENSION - SUITE 311 - WATERFORD, CT 06385 - PHONE 860-663-1697
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AMERICAN SOCIETY OF CIVIL ENGINEERS

Address:

ASCE Hazards Report

Standard:

ASCE/SEI 7-16

Latitude: 41.769935
No Address at This Location  Risk Category: i Longitude: -72.559088
Soil Class: undefined Elevation: 112.8551439164826 ft
(NAVD 88)
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Wind
Results:
Wind Speed 128 Vmph
10-year MRI 75 Vmph
25-year MRI 84 Vmph
50-year MRI 90 Vmph
100-year MRI 98 Vmph

Data Source:

Date Accessed:

ASCE/SEI 7-16, Fig. 26.5-1C and Figs. CC.2-1-CC.2-4, and Section 26.5.2

Fri May 24 2024

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear

interpolation between contours. Wind speeds are interpolated in accordance with the 7-16 Standard. Wind speeds
correspond to approximately a 3% probability of exceedance in 50 years (annual exceedance probability =
0.000588, MRI = 1,700 years).

protected against wind-borne debris.

Site is in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2. Glazed openings need not be

https://ascehazardlool.org!

Page 1 of 2

Fri May 24 2024




ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS
Ice
Results:
Ice Thickness: 1.50 in.
Concurrent Temperature: 5F
Gust Speed 50 mph
Data Source: Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8
Date Accessed: Fri May 24 2024

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds,
for a 500-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain.
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may
exceed the mapped values.

The ASCE Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of any
kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; or
has been extrapolated from maps incorporated in the ASCE standard. While ASCE has made every effort to use data obtained from reliable
sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, currency, or
quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, affiliation,
relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors,
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data
provided by the ASCE Hazard Tool.

https://ascehazardtool.org/ Page 2 of 2 Fri May 24 2024
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DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE [ ELEVATION ]
Generic Lightning Rod 4' copper 180 NHHSS-658-R2BT4 (Verizon) 115 ]
Sinclalr SC351D-HF2LDF (Reserved) |180 - 156 NHHSS-65B-R2BT4 (Verizon) 115
18'x2 3/8" Pipe Mount 179 NHHSS-658-R2BT4 (Verizon) 15
Kreco CO-41AN 178 MT6413-77A anlennas w/ 15
|8 sideamm (177 Inlegraled RRHs (Vefizon)
|db Specira DS9A0IF36D-N 1177 Samsung MT6413-T7A antennas w/ 115
| Bird Technologies 430-496-09168 TTA | 177 Integrated RRHs (Verizon)
| Sinclair SC351D-HF2LOF (Reserved) |17 ,mmﬁ"gﬁ;?frf;n’;‘e““as w15
|i£.x 2" omn! whip iz RT4423-48A (Verizon) 15
8'x4 1/2° Pipe Mount 176 RT4423-48A z20n) 15
8'x4 1/2° Pipe Mount 176 RT4423-48A (Verizon) 115
8' dish with radome 176 I ROMDC-8627-PF48 (12 115
8' dish wilh radome 176 QOVP) (Verlzon)
Comprod 531-7071D (Reserved) 170.83 - 158 _IVFA12-HD (Verizon) 115
SD212 2-bay dipole (Reserved) 1168 - 158 VFA1Z-HD (Varizon) 15
84 1/2" Pipe Mount |164 VFA12-HD (Verizon) 15
8 dish with radome 1164 {4) 8'%2" Fipe Mount (Varizon) 15
8'x4 1/2" Pipe Mount |153 {4) 8'x2" Fipa Mount (Varizon) 15
T Yagi |153 (4) B'x2" Pips Mousil (Verizan) 115
6’ sidearm 1153 {4) 5 x 2" pipe mounl {Verizon) 115
HPA-65R-BUBA (ATT) |124 'NHH-658-R28 (Verizon) 15
HPA-65R-BUBA (ATI) i 1124 NHH-E58.R2B (Vierizon) 115
HPA-65R-BUBA (ATT) 124 [NHH8SB-R2B (Verizan) 115 T
DMP65R-BUBDAK (ATT) 124 | g B2/B66A ORAN RRH 112
DMP65R-BUBDA-K (ATT) 124 | (RF4439d.25A) (Verizon)
DMP65R-BUSDA-K (ATT) 124 Samsung B&/B13 RRH 12
Radio 4478 (ATT) 124 |(RF4461d-134) (Verizon)
Radlo 4478 (ATT) 1124 Samsung BS/B13 RRH 12
Radlo 4478 (ATT) [124 ] fSRF“e’ d::;';:::"’ T
Ericsson RRUS-E2 (ATT) 124 amsung
| Erlcsson RRUS-E2 (ATD) 124 g:f::; L (VEZZSZL = =
| Ericsson RRUS-E2 (ATT) 124 (RF4439d-25A) (Verizon)
|Radio 4415 (ATT) 124 Samsung B2/B66A ORAN RRH 12
Radto 4415 (ATT) 124 (RF4439d-25A) (Verizon)
Radlo 4415 (ATT) 124 (4) Erlcsson RRUS:11 (Reserve) 105
Radio 4449 (ATT) 124 (4) Ericsson RRUS-11 (Reserve) 105
Radlo 4449 (ATT) 124 (4) Ericsson RRUS-11 {Reserve) 105
Radio 4449 (ATD) 124 Raycap RDC-3315-PF-48 J-box 105
Radio 8843 (ATT) 124 (Reserve)
Radlo 8843 (ATT) 124 Raycap RDC-3315-PF-48 J-box 105
Radio 8843 (ATT) 124 "|(Reserve)
DC8-48-60-24-8C-EV (ATT) o =:g:mnoaa1s-w-4a J-box 105
DCS-48-60-24-8C-EV (ATT) 124 |
f— . — 1 14" sector moun! (Raserva) 105
XE:: z'a::::'zg: zg !:g) 14" sector mounl (Reserve) 105
VFA12-WLL-30120 :ATI; 14" sector mounl {Resenva) 105
(d) 82" Pipe Mount (ATT) li2a =" 4) B. X 1. X ; panel (Reserve) 108
(4) 8%2" Pige Mount (ATT) 2% E:z 8 x 1rx panel (Reserve) 105
{4) & x 1" % 67 ponel (Reserva) 105
{4) 8x2" Pipe Mount (ATT) 124
TPAB5R-BUBDA-K (ATT) 124
| TPAG5SR-BUSDAK (ATT) 1124 _I
| TPA65R-BUBDA-K (ATT) l124 |
|
i
|
|
|
|
|
|
All-Points Technology Corporation, P.CJ* 180' Self-Support Tower
567 Vauxhall Street Ext. Suite 311 Frolect: CT141_14560; Manchester 7
Clent: vierizon Wireless Drawn by: DA Aop'd:

Woaterford, CT 06385
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FAX:

Code: TIA-222-H
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Path:
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MATERIAL STRENGTH

GRADE | Fy | Fu | GRADE | Fy | Fu |
| AST2-50 50 ks |65 ksl I

TOWER DESIGN NOTES

1. Tower designed for Exposure C to the TIA-222-H Standard.
2. Tower designed for a 130 mph basic wind in accordance with the TIA-222-H Standard.
3. Tower is also designed for a 50 mph basic wind with 1.50 in ice. lce is considered to increase
in thickness with height.
4. Deflections are based upon a 101 mph wind.
5. Tower Risk Category Iil.
6. Topographic Category 1 with Crest Height of 0.00 ft
7. TOWER RATING: 62.2%
ALL REACTIONS
ARE FACTORED

MAX. CORNER REACTIONS AT BASE:
DOWN: 355713 Ib
SHEAR: 41583 1b

UPLIFT: -311297 Ib
SHEAR: 38338 1b

AXIAL
167488 I
dig
SHEAR / ™\, MOMENT
197651p_ ! y 2119462 Ib-ft
TORQUE 32373 Ib-ft
50 mph WIND - 1.5000 in ICE
AXIAL
64996 Ib

[
swerr /7 ™ MOMENT
6990716 [ y 6654802 Ib-ft

TORQUE 69397 ib-ft
REACTIONS - 130 mph WIND

All-Points Technology Corporation, P.C.
567 Vauxhall Street Ext. Suite 311

180" Self-Support Tower
Project: CT141_14560; Manchester 7

Waterford, CT 06385 Cllenl: verizon Wireless Drawnby: p A App'a:
Phone: (860) 663-1697 Code: T1A-222-H Dale: 06/04/24 Scale: NTS
EAX: Path: Dwg No. E_4
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tnx1ower 180' Self-Support Tower 1 of 11
, Project Date
All-Points Technology . P
Corporation, P.C. CT141_14560; Manchester 7 13:03:55 06/04/24
567 Vauxhall Street Ext. Suite 311

Waterford, CT 06385 Client Designed by

Phone: (860) 663-1697 Verizon Wireless DJA
FAX:

Tower Input Data

The main tower is a 3x free standing tower with an overall height of 180.00 ft above the ground line.
The base of the tower is set at an elevation of 0.00 ft above the ground line.
The face width of the tower is 5.00 ft at the top and 23.00 ft at the base.
This tower is designed using the TIA-222-H standard.
The following design criteria apply:
Tower base elevation above sea level: 113.00 ft.
Basic wind speed of 130 mph.
Risk Category III.
Exposure Category C.
Simplified Topographic Factor Procedure for wind speed-up calculations is used.
Topographic Category: 1.
Crest Height: 0.00 ft.
Nominal ice thickness of 1.5000 in.
Ice thickness is considered to increase with height.
Ice density of 56 pcf.
A wind speed of 50 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 101 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in tower member design is 1.
Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered.

Feed Line/Linear Appurtenances - Entered As Round Or Flat 1
Description Face Allow  Exclude  Component Placement  Face Lateral # #  Clear Widthor Perimeter Weight
or Shield  From Type Offset Offset Per Spacing Diameter
Leg Torque f in (Frac FW) Row  in in in plf
Calculation
158 B No No Ar (CaAa) 177.00- 0.0000 0.42 2 2 05000 1.9800 1.04
5.00
15/8 B No No Ar (CaAa) 177.00-  0.0000 0.38 1 1 05000 1.9800 1.04
5.00
172 B No No Ar (CaAa) 177.00-  0.0000 035 1 1 05800 0.5800 0.25
5.00
78 B No No Ar (CaAa) 153.00- 0.0000 0.37 1 1 11100 1.1100 0.54
5.00
7/8 B No No Ar(CaAa) 178.00- 0.0000 0.44 1 1 1.1100 1.1100 0.54
5.00
EW63 B No No Ar (CaAa) 176.00-  0.0000 0.4 2 2 15742 15742 0.51
5.00
E65 B No No Ar (CaAa) 164.00- 0.0000 0.46 2 2 15742 1.5742 0.51
5.00
7/8 B No No Ar (CaAa) 177.00-  0.0000 0.49 1 1 1.1100 1.1100 0.54
5.00
7/8 B No No Ar (CaAa) 158.00-  0.0000 0.33 2 2 11100 1.1100 0.54
5.00
7/8 B No No Ar (CaAa) 156.00- 0.0000 0.48 1 1 11100 1.1100 0.54
5.00
CommScope C  No No Ar(CaAa) 124.00- 0.0000 -0.4 5 5 0.8200 0.8200 0.62



T Job Page
fnx1ower 180' Self-Support Tower 2 of 11
, Project Date
All-Points Technology
Corporation, P.C. CT141_14560; Manchester 7 13:03:55 06/04/24
567 Vauxhall Street Ext. Suite 311
Waterford, CT (06385 Client Designed by
Phone: (860) 663-1697 Verizon Wireless
FAX: DJA
Description  Face Allow  Exclude  Component Placement Face Lateral # #  Clear Widthor Perimeter Weight
or Shield  From Type Offset Offset Per Spacing Diameter
Leg Torque ft in (Frac FW) Row  in in in pif
Calculation
PWRT-608-S 5.00
power
(AT&T)
CommScope C No No Ar (CaAa) 124.00-  0.0000 -0.4 2 2 0.4000 0.4000 0.06
RFFT-48SM-0 5.00
01-75M fiber
(AT&T)
6x12 LI C No No Ar (CaAa) 115.00- 0.0000 -0.4 2 2 0.5000 1.9800 1.04
hybrid 5.00
(Verizon)
15/8 B No No Ar (CaAa) 105.00-  0.0000 -0.4 21 7 0.5000 1.9800 1.04
(Reserve) 5.00
Feedline B No No Af(CaAa) 180.00- 0.0000 0.4 1 1 3.0000 2.0000 8.40
Ladder (Af) 5.00
Feedline C No No Af(CaAa) 135.00- 0.0000 -0.4 1 1 3.0000 2.0000 8.40
Ladder (Af) 5.00
Feedline A No No Af(CaAa) 124.00- 0.0000 -0.4 1 1 3.0000 2.0000 8.40
Ladder (Af) 5.00
Feedline C No No Af(CaAa) 105.00- 0.0000 -0.4 1 I 3.0000 2.0000 8.40
Ladder (Af) 5.00
Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow  Exclude  Component  Placement Face Lateral # CAy Weight
or Shield  From Type Offset Offset
Leg Torque fi in (Frac FW) TP ol
Calculation
3/8" safety C No No CaAa(In  180.00-5.00 4.0000 0 1 No 0.04 0.22
cable Face) Ice 0.14 0.83
12" 0.24 1.98
Ice 0.44 6.10
1"Ice
2" Jce
Climbing C  No No CaAa (In 180.00 - 5.00  0.0000 0 | No 0.29 7.90
Ladder Face) Ice 0.55 10.60
12" 081 13.30
Tce 1.33 18.70
1" Ice
2" Ice
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement CiA, CuAy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Y o ) P 7~ )
St
1t
Generic Lightning Rod 4' C From Leg 0.00 0.0000 180.00 No Ice 0.50 0.50 0.00
copper 0.00 1/2" Ice 1.00 1.00 0.00
10.00 1" Tce 1.50 1.50 0.00
2" Ice 2.50 2.50 0.00
18'x2 3/8" Pipe Mount C From Leg 0.00 0.0000 179.00 No Ice 4.75 4.75 100.00
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. Project Date
All-Points Technology
Corporation, P.C. CT141_14560; Manchester 7 13:03:55 06/04/24
567 Vauxhall Street Ext. Suite 311
Waterford, CT 06385 Client . . Designed by
Phone: (860) 663-1697 Verizon Wireless
FAX: DJA
Description Face Offset Offsets: Azimuth Placement CaAa CaAa Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° It bz % b
S
fi
0.00 1/2" Ice 6.78 6.78 135.41
9.00 1"Ice 8.82 8.82 183.44
2" Ice 12.96 12.96 317.94
Kreco CO-41AN A From Leg 0.50 0.0000 178.00 No Ice 2.03 2.03 14.00
0.00 1/2" Ice 3.34 3.34 30.52
5.00 1" Ice 4.66 4.66 55.18
2" Ice 7.35 7.35 129.59
4' x 2" omni whip C From Leg 6.00 0.0000 177.00 No Ice 0.79 0.79 20.00
0.00 1/2" Ice 1.03 1.03 26.34
2.00 1" Ice 1.28 1.28 35.48
2" Ice 1.81 1.81 62.76
6' sidearm (o From Leg 3.00 0.0000 177.00 No Ice 4.17 2.09 75.00
0.00 1/2" Ice 6.17 3.09 125.00
0.00 1" Ice 8.17 4.09 200.00
2" Ice 12.17 6.09 275.00
db Spectra DS9A09F36D-N B From Leg 0.00 0.0000 177.00 No Ice 5.76 5.76 55.00
0.00 1/2" Ice 7.71 7.71 96.46
10.00 1" Ice 9.68 9.68 150.10
2" Ice 13.67 13.67 294.56
Bird Technologies A From Leg 0.00 0.0000 177.00 No Ice 2.67 1.18 25.00
430-496-09168 TTA 0.00 1/2" Ice 2.87 1.33 44.96
0.00 1" Ice 3.08 1.48 67.91
2" Ice 3.53 1.83 123.52
8'x4 1/2" Pipe Mount A From Leg 0.00 0.0000 176.00 No Ice 2.33 2.33 86.30
0.00 12" Ice 3.84 3.84 111.50
0.00 1" Ice 4.33 4.33 142.21
2" Ice 5.35 5.35 220.72
8'x4 1/2" Pipe Mount B From Leg 0.00 0.0000 176.00 No Ice 233 2.33 86.30
0.00 1/2" Ice 3.84 3.84 111.50
0.00 1" Ice 4.33 4.33 142.21
2" Tee 5.35 5.35 220.72
Sinclair SC351D-HF2LDF C From Leg 0.00 0.0000 177.00 No Ice 7.03 7.03 95.00
(Reserved) 0.00 1/2"Ice  14.05 14.05 17431
12.00 1"Ice 16.45 16.45 268.54
2" Ice 21.30 21.30 502.35
8'x4 1/2" Pipe Mount A From Leg 0.00 0.0000 164.00 No Ice 2.35 2.35 86.30
0.00 1/2" Tee 3.84 3.84 111.50
0.00 1" Ice 4.33 4.33 142.21
2" Ice 5.35 5.35 220.72
Sinclair SC351D-HF2LDF B From Leg 6.00 0.0000  180.00 - 156.00 Nolce 7.07 7.07 95.00
(Reserved) 0.00 12"Ice  14.05 14.05 17431
0.00 1" Ice 16.45 16.45 268.54
2" Ice 21.30 21.30 502.35
SD212 2-bay dipole C From Leg 6.00 0.0000  168.00 - 158.00 No Ice 3.04 3.04 30.00
(Reserved) 0.00 1/2" Ice 4.54 4.54 54.95
0.00 1"Ice 5.30 5.30 86.52
2" Ice 6.53 6.53 170.12
Comprod 531-7071D C From Leg 6.00 0.0000 170.83 -158.00 Nolce 3.80 3.80 40.00
(Reserved) 0.00 1/2" Ice 5.40 5.40 68.29
0.00 1"Tce 7.02 7.02 106.61
2" Ice 10.31 10.31 213.90
3' Yagi B From Face 6.00 0.0000 153.00 No Ice 2.08 2.08 30.95
0.00 1/2" Ice 3.79 3.79 52.87
0.00 1"Ice 5.52 5.52 85.27
2" Tce 9.05 9.05 183.57
8'x4 1/2" Pipe Mount B From Leg 6.00 0.0000 153.00 No Ice 2.37 2.37 86.30
0.00 1/2" Tee 3.84 3.84 111.50
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Description Face Offset Offsets: Azimuth Placement CsAs CsAa Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Y . J Vi b b
ft
fi
0.00 1" Ice 4.33 4.33 142.21
2" Ice 5.35 5.35 220.72
6' sidearm B From Leg 3.00 0.0000 153.00 No Ice 4.17 2.09 75.00
0.00 172" Ice 6.17 3.09 125.00
0.00 1"Ice 8.17 4.09 200.00
2" Ice 12.17 6.09 275.00
TPA65R-BUSDA-K A From Leg 4.00 0.0000 124.00 No Ice 17.87 8.12 87.10
(AT&T) -6.00 1/2"Ice  18.50 8.72 184.68
0.00 1"Ice 19.14 9.32 290.53
2"Tee 20.44 10.54 527.76
TPA65R-BUSDA-K B From Leg 4.00 0.0000 124.00 No Ice 17.87 8.12 87.10
(AT&T) -6.00 1/2"Ice 1850 8.72 184.68
0.00 1"Ice 19.14 9.32 290.53
2" Ice 20.44 10.54 527.76
TPA65R-BUSDA-K C From Leg 4.00 0.0000 124.00 No Ice 17.87 8.12 87.10
(AT&T) -6.00 1/2"Ice 1850 8.72 184.68
0.00 1"Tce 19.14 9.32 290.53
2"Ice 20.44 10.54 527.76
HPA-65R-BUSA A From Leg 4.00 0.0000 124.00 No Ice 11.23 7.89 58.00
(AT&T) -1.50 172" Ice  11.85 8.48 123.99
0.00 1" Ice 12.47 9.08 197.64
2"Ice 13.72 10.30 368.67
HPA-65R-BUSA B From Leg 4.00 0.0000 124.00 No Ice 11.23 7.89 58.00
(AT&T) -1.50 1/2"Ice  11.85 8.48 123.99
0.00 1" Ice 12.47 9.08 197.64
2" Ice 13.72 10.30 368.67
HPA-65R-BUSA © From Leg 4.00 0.0000 124.00 No Ice 11.23 7.89 58.00
(AT&T) -1.50 1/2"Tce  11.85 8.48 123.99
0.00 1" Ice 12.47 9.08 197.64
2" Ice 13.72 10.30 368.67
DMP65R-BUSDA-K A From Leg 4.00 0.0000 124.00 No Ice 17.87 8.12 103.00
(AT&T) 6.00 1/2"Ice  18.50 8.72 200.58
0.00 1"Ice 19.14 9.32 306.43
2" Ice 20.44 10.54 543.66
DMP65R-BUSDA-K B From Leg 4.00 0.0000 124.00 No Ice 17.87 8.12 103.00
(AT&T) 6.00 1/2"Tce  18.50 8.72 200.58
0.00 1" Ice 19.14 9.32 306.43
2" Ice 20.44 10.54 543.66
DMP65R-BUSDA-K C From Leg 4.00 0.0000 124.00 No Ice 17.87 8.12 103.00
(AT&T) 6.00 1/2"Ice 1850 8.72 200.58
0.00 1"Ice 19.14 9.32 306.43
2" Ice 20.44 10.54 543.66
Radio 4478 A From Leg 1.00 0.0000 124.00 No Ice 2.04 1.18 75.00
(AT&T) -1.00 172" Ice 2.22 1.32 92.22
0.00 1"Ice 2.40 1.48 112.18
2" Ice 2.80 1.81 161.13
Radio 4478 B From Leg 1.00 0.0000 124.00 No Ice 2.04 1.18 75.00
(AT&T) -1.00 1/2" Ice 222 1.32 92.22
0.00 1" Ice 2.40 1.48 112.18
2"Ice 2.80 1.81 161.13
Radio 4478 C From Leg 1.00 0.0000 124.00 No Ice 2.04 1.18 75.00
(AT&T) -1.00 1/2" Ice 2.22 1.32 92.22
0.00 1"Ice 2.40 1.48 112.18
2" Ice 2.80 1.81 161.13
Ericsson RRUS-E2 A From Leg 2.00 0.0000 124.00 No Ice 3.15 1.29 60.00
(AT&T) -2.00 1/2" Ice 3.36 1.44 83.22

0.00 1" Ice 3.59 1.60 109.64
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Description Face Offset Offsets: Azimuth Placement CsA4 CaAa Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Ji C Y FE 7 b
S
ft
2" Ice 3.99 1.89 152.88
Ericsson RRUS-E2 B From Leg 2.00 0.0000 124.00 No Ice 3.15 1.29 60.00
(AT&T) -2.00 1/2" Ice 3.36 1.44 83.22
0.00 1" Ice 3.59 1.60 109.64
2" Ice 3.99 1.89 152.88
Ericsson RRUS-E2 C From Leg 2.00 0.0000 124.00 No Ice 3.15 1.29 60.00
(AT&T) -2.00 1/2" Ice 3.36 1.44 83.22
0.00 1" Ice 3.59 1.60 109.64
2" Ice 3.99 1.89 152.88
Radio 4415 A From Leg 1.00 0.0000 124.00 No Ice 1.84 0.82 46.00
(AT&T) 1.00 1/2" Tce 2.01 0.94 60.07
-1.50 1" Ice 2.19 1.07 76.66
2" Iee 2.57 1.37 118.17
Radio 4415 B From Leg 1.00 0.0000 124.00 No Iee 1.84 0.82 46.00
(AT&T) 1.00 1/2" Iee 2.01 0.94 60.07
-1.50 1" Ice 2.19 1.07 76.66
2" Ice 2.57 1.37 118.17
Radio 4415 C From Leg 1.00 0.0000 124.00 No Ice 1.84 0.82 46.00
(AT&T) 1.00 172" Ice 2.01 0.94 60.07
-1.50 1" Ice 2.19 1.07 76.66
2" Ice 2.57 1.37 118.17
Radio 4449 A From Leg 1.00 0.0000 124.00 No Ice 1.97 1.41 71.00
(AT&T) 1.00 172" Ice 2.14 1.56 89.51
0.00 1" Ice 2.33 1.73 110.84
2" Ice 2.72 2.07 162.74
Radio 4449 B From Leg 1.00 0.0000 124.00 No Ice 1.97 1.41 71.00
(AT&T) 1.00 1/2" Ice 2.14 1.56 89.51
0.00 1"Ice 2.33 1.73 110.84
2" Tee 2.712 2.07 162.74
Radio 4449 C Trom Leg 1.00 0.0000 124.00 No Ice 1.97 1.41 71.00
(AT&T) 1.00 1/2" Iee 2.14 1.56 89.51
0.00 1" Ice 2.33 1.73 110.84
2" Tce 2.72 2.07 162.74
Radio 8843 A From Leg 2.00 0.0000 124.00 No Ice 1.64 1.36 71.87
(AT&T) 2.00 1/2" Tee 1.80 1.51 89.45
0.00 1" Ice 1.96 1.66 109.74
2" Ice 2.28 1.96 142.19
Radio 8843 B From Leg 2.00 0.0000 124.00 No Ice 1.64 1.36 71.87
(AT&T) 2.00 1/2" Ice 1.80 1.51 89.45
0.00 1" Ice 1.96 1.66 109.74
2" Ice 2.28 1.96 142.19
Radio 8843 C From Leg 2.00 0.0000 124.00 No Ice 1.64 1.36 71.87
(AT&T) 2.00 1/2" Ice 1.80 1.51 89.45
0.00 1" Ice 1.96 1.66 109.74
2" Ice 2.28 1.96 142.19
D(9-48-60-24-8C-EV A From Leg 1.00 0.0000 124.00 No Ice 1.14 1.14 28.70
(AT&T) -1.00 172" Ice 1.79 1.79 49.08
1.00 1" Ice 2.00 2.00 72.26
2" Ice 2.45 2.45 127.60
D(C9-48-60-24-8C-EV C From Leg 1.00 0.0000 124.00 No Ice 1.14 1.14 28.70
(AT&T) -1.00 1/2" Ice 1.79 1.79 49.08
1.00 1"Tce 2.00 2.00 72.26
2" Ice 2.45 2.45 127.60
VFA12-WLL-30120 A From Leg 2.00 0.0000 124.00 No Ice 13.20 9.20 658.00
(AT&T) 0.00 1/2"Ice  19.50 14.60 804.00
0.00 ["Ice 25.80 19.50 1015.00
2" Ice 38.40 30.80 1242.00
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VFA12-WLL-30120 B From Leg 2.00 0.0000 124.00 No Ice 13.20 9.20 658.00
(AT&T) 0.00 12"Ice  19.50 14.60 804.00
0.00 1"Ice 25.80 19.50 1015.00
2" Ice 38.40 30.80 1242.00
VFA12-WLL-30120 C From Leg 2.00 0.0000 124.00 No Ice 13.20 9.20 658.00
(AT&T) 0.00 12"Ice  19.50 14.60 804.00
0.00 1"Ice 25.80 19.50 1015.00
2"Ice 38.40 30.80 1242.00
(4) 8'x2" Pipe Mount A From Leg 3.00 0.0000 124.00 No Ice 1.90 1.90 29.20
(AT&T) 0.00 1/2" Ice 2.73 2.73 43.54
0.00 1"Tce 3.40 3.40 63.16
2"Ice 4.40 4.40 118.86
(4) 8'x2" Pipe Mount B From Leg 3.00 0.0000 124.00 No Ice 1.90 1.90 29.20
(AT&T) 0.00 1/2" Tee 2.73 2.73 43.54
0.00 1"Tce 3.40 3.40 63.16
2"Ice 4.40 4.40 118.86
(4) 8'x2" Pipe Mount C From Leg 3.00 0.0000 124.00 No Ice 1.90 1.90 29.20
(AT&T) 0.00 1/2" Ice 2.73 2.73 43.54
0.00 1" Ice 3.40 3.40 63.16
2" Ice 4.40 4.40 118.86
NHH-65B-R2B A From Leg 4.00 0.0000 115.00 No Ice 8.08 5.34 69.20
(Verizon) -2.50 1/2" Ice 8.53 5.79 119.25
0.00 1"Ice 9.00 6.26 175.40
2" Ice 9.95 7.20 306.75
NHH-65B-R2B B From Leg 4.00 0.0000 115.00 No Ice 8.08 5.34 69.20
(Verizon) -2.50 1/2" Ice 8.53 5.79 119.25
0.00 1" Ice 9.00 6.26 175.40
2" Ice 9.95 7.20 306.75
NHH-65B-R2B C From Leg 4.00 0.0000 115.00 No Ice 8.08 5.34 69.20
(Verizon) -2.50 172" Ice 8.53 5.79 119.25
0.00 1"Ice 9.00 6.26 175.40
2"Tce 9.95 7.20 306.75
NHHSS-65B-R2BT4 A From Leg 4.00 0.0000 115.00 No Ice 8.05 5.35 50.93
(Verizon) -1.50 1/2" Ice 8.50 5.81 100.90
0.00 1"ITce 8.97 6.27 156.97
2" Ice 9.91 7.21 288.14
NHHSS-65B-R2BT4 B From Leg 4.00 0.0000 115.00 No Ice 8.05 5.35 50.93
(Verizon) -1.50 1/2" Ice 8.50 5.81 100.90
0.00 1"Ice 8.97 6.27 156.97
2" Ice 9.91 7.21 288.14
NHHSS-65B-R2BT4 C From Leg 4.00 0.0000 115.00 No Ice 8.05 5.35 50.93
(Verizon) -1.50 172" Ice 8.50 5.81 100.90
0.00 1" Ice 8.97 6.27 156.97
2" Ice 9.91 7.21 288.14
Samsung MT6413-77A A From Leg 4.00 0.0000 115.00 No Ice 3.79 0.73 57.30
antennas w/ integrated RRHs 6.00 1/2" Ice 4.04 0.85 81.68
(Verizon) 0.00 1"Ice 4.30 0.97 109.51
2"Ice 4.84 1.25 176.28
Samsung MT6413-77A B From Leg 4.00 0.0000 115.00 No Ice 3.79 0.73 57.30
antennas w/ integrated RRHs 6.00 1/2" Tce 4.04 0.85 81.68
(Verizon) 0.00 1"Ice 4.30 0.97 109.51
2"Tee 4.84 1.25 176.28
Samsung MT6413-77A C From Leg 4.00 0.0000 115.00 No Ice 3.79 0.73 57.30
antennas w/ integrated RRHs 6.00 1/2" Ice 4.04 0.85 81.68
(Verizon) 0.00 1"Ice 4.30 0.97 109.51
2"Ice 4.84 1.25 176.28
Samsung B2/B66A ORAN A From Leg 1.50 90.0000 112.00 No Ice 1.87 1.25 74.70
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RRH (RF4439d-25A) -2.50 1/2" Ice 2.03 1.39 93.02
(Verizon) 0.00 1" Ice 2.21 1.54 114.12
2" Ice 2.59 1.87 165.45
Samsung B2/B66A ORAN B From Leg 1.50 90.0000 112.00 No Ice 1.87 1.25 74.70
RRH (RF4439d-25A) -2.50 172" Ice 2.03 1.39 93.02
(Verizon) 0.00 1" Ice 221 1.54 114.12
2" Ice 2.59 1.87 165.45
Samsung B2/B66A ORAN C From Leg 1.50 90.0000 112.00 No Ice 1.87 1.25 74.70
RRH (RF4439d-25A) -2.50 1/2" Ice 2.03 1.39 93.02
(Verizon) 0.00 1" Ice 2.21 1.54 114.12
2" Tce 2.59 1.87 165.45
Samsung B5/B13 RRH A From Leg 1.50 90.0000 112.00 No Ice 1.87 1.28 79.10
(RF4461d-13A) -1.50 1/2" Tce 2.03 1.42 97.61
(Verizon) 0.00 1" Ice 221 1.57 11891
2" Ice 2.59 1.89 170.68
Samsung B5/B13 RRH B From Leg 1.50 90.0000 112.00 No Ice 1.87 1.28 79.10
(RF4461d-13A) -1.50 1/2" Ice 2.03 1.42 97.61
(Verizon) 0.00 1" Ice 2.21 1.57 118.91
2" Ice 2.59 1.89 170.68
Samsung B5/B13 RRH C From Leg 1.50 90.0000 112.00 No Ice 1.87 1.28 79.10
(RF4461d-13A) -1.50 1/2" Iee 2.03 1.42 97.61
(Verizon) 0.00 1" Ice 221 1.57 118.91
2" Ice 2.59 1.89 170.68
RT4423-48A A From Leg 4.00 0.0000 115.00 No Ice 0.86 0.42 18.70
(Verizon) 2.00 1/2" Ice 0.97 0.51 25.65
0.00 1" Ice 1.10 0.61 34.40
2" Ice 1.37 0.83 58.05
RT4423-48A B From Leg 4.00 0.0000 115.00 No Ice 0.86 0.42 18.70
(Verizon) 2.00 1/2" Ice 0.97 0.51 25.65
0.00 1" Ice 1.10 0.61 34.40
2" Ice 1.37 0.83 58.05
RT4423-48A C From Leg 4.00 0.0000 115.00 No Ice 0.86 0.42 18.70
(Verizon) 2.00 1/2" Ice 0.97 0.51 25.65
0.00 1" Tee 1.10 0.61 34.40
2" Ice 1.37 0.83 58.05
Commscope A From Leg 1.50 45.0000 115.00 No Ice 6.12 5.25 50.00
RCMDC-6627-PF-48 (12 1.50 1/2" Iee 6.44 5.55 108.92
OVP) 0.00 1" Ice 6.76 5.85 172.82
(Verizon) 2" Ice 7.43 6.49 316.39
VFA12-HD A From Leg 2.00 0.0000 115.00 No Ice 13.20 9.20 658.00
(Verizon) 0.00 12"1ce  19.50 14.60 804.00
0.00 1" Ice 25.80 19.50 1015.00
2" Ice 38.40 30.80 1242.00
VFAI12-HD B From Leg 2.00 0.0000 115.00 No Ice 13.20 9.20 658.00
(Verizon) 0.00 12"lce  19.50 14.60 804.00
0.00 1" Ice 25.80 19.50 1015.00
2" Ice 38.40 30.80 1242.00
VFAI12-HD © From Leg 2.00 0.0000 115.00 No Ice 13.20 9.20 658.00
(Verizon) 0.00 1/2"Ice  19.50 14.60 804.00
0.00 1" Ice 25.80 19.50 1015.00
2" Ice 38.40 30.80 1242.00
(4) 8'x2" Pipe Mount A From Leg 3.50 0.0000 115.00 No Ice 1.90 1.90 29.20
(Verizon) 0.00 1/2" Ice 2.73 2.73 43.54
0.00 1" Ice 3.40 3.40 63.16
2" Ice 4.40 4.40 118.86
(4) 8'x2" Pipe Mount B From Leg 3.50 0.0000 115.00 No Ice 1.90 1.90 29.20
(Verizon) 0.00 1/2" Ice 2.713 2.73 43.54
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0.00 1" Ice 3.40 3.40 63.16
2"Ice 4.40 4.40 118.86
(4) 8'x2" Pipe Mount C From Leg 3.50 0.0000 115.00 No Ice 1.90 1.90 29.20
(Verizon) 0.00 1/2" Ice 2.73 2.73 43.54
0.00 1"Ice 3.40 3.40 63.16
2"Ice 4.40 4.40 118.86
(4) 5' x 2" pipe mount C From Leg 3.50 0.0000 115.00 No Ice 1.19 1.19 18.27
(Verizon) 0.00 172" Ice 1.50 1.50 27.36
0.00 1"Ice 1.81 1.81 39.89
2"Ice 2.46 2.46 75.93
(4) 8'x 1'x 6" panel A From Leg 4.00 0.0000 105.00 No Ice 11.47 6.80 65.00
(Reserve) 0.00 1/2"Jce 12,08 7.38 127.06
0.00 1"Tce 12.71 7.98 196.70
2"Tee 13.95 9.18 359.52
(4) 8 x 1'x 6" panel B From Leg 4.00 0.0000 105.00 No Ice 11.47 6.80 65.00
(Reserve) 0.00 1/2"Iece  12.08 7.38 127.06
0.00 1"Ice 12.71 7.98 196.70
2" Ice 13.95 9.18 359.52
(4) 8 x 1'x 6" panel C From Leg 4.00 0.0000 105.00 No Ice 11.47 6.80 65.00
(Reserve) 0.00 1/2"Ice  12.08 7.38 127.06
0.00 1" Ice 12.71 7.98 196.70
2"Ice 13.95 9.18 359.52
(4) Ericsson RRUS-11 A From Leg 3.00 0.0000 105.00 No Ice 2.79 1.02 55.00
(Reserve) 0.00 1/2" Ice 3.00 1.16 75.86
0.00 1"Ice 3.21 1.30 99.77
2" Ice 3.66 1.62 157.47
(4) Ericsson RRUS-11 B From Leg 3.00 0.0000 105.00 No Ice 2.79 1.02 55.00
(Reserve) 0.00 1/2" Tce 3.00 1.16 75.86
0.00 1"Tce 3.21 1.30 99.77
2" Ice 3.66 1.62 157.47
(4) Ericsson RRUS-11 C From Leg 3.00 0.0000 105.00 No Ice 2.79 1.02 55.00
(Reserve) 0.00 1/2" Ice 3.00 1.16 75.86
0.00 1"Ice 3.21 1.30 99.77
2"Ice 3.66 1.62 157.47
Raycap RDC-3315-PF-48 A From Leg 3.00 0.0000 105.00 No Iee 2.51 1.64 30.00
J-box 0.00 1/2" Ice 2.71 1.81 52.86
(Reserve) 0.00 1"Tce 2.91 1.98 78.84
2"Ice 3.35 2.35 140.93
Raycap RDC-3315-PF-48 B From Leg 3.00 0.0000 105.00 No Ice 2.51 1.64 30.00
J-box 0.00 12" Ice 2.71 1.81 52.86
(Reserve) 0.00 1" Ice 291 1.98 78.84
2" Ice 3.35 2.35 140.93
Raycap RDC-3315-PF-48 C From Leg 3.00 0.0000 105.00 No Ice 2.51 1.64 30.00
J-box 0.00 1/2" Ice 2.71 1.81 52.86
(Reserve) 0.00 1" Ice 291 1.98 78.84
2" Ice 3.35 2.35 140.93
14' sector mount A From Leg 2.00 0.0000 105.00 No Ice 10.80 5.40 475.00
(Reserve) 0.00 1/2"Jce 1238 6.19 700.00
0.00 1" Ice 13.88 6.94 950.00
2" Ice 20.40 10.20 1375.00
14' sector mount B From Leg 2.00 0.0000 105.00 No Ice 10.80 5.40 475.00
(Reserve) 0.00 1/2"Ice 1238 6.19 700.00
0.00 1"Tce 13.88 6.94 950.00
2"Tce 20.40 10.20 1375.00
14' sector mount C From Leg 2.00 0.0000 105.00 No Ice 10.80 5.40 475.00
(Reserve) 0.00 1/2"Tce 1238 6.19 700.00
0.00 1" Ice 13.88 6.94 950.00
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S
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2" Ice 20.40 10.20 1375.00
Dishes
Description Face Dish Offset  Offsets:  Azimuth 3dB Elevation Outside Aperture  Weight
or Type Type Horz  Adjustment  Beam Diameter Area
Leg Lateral Width
Vert
fi 2 s fi fi fr b
8' dish withradome A Paraboloid From 0.50 0.0000 176.00 8.00 No Ice 50.27 450.00
w/Radome Face 0.00 1/2" Ice 51.32 713.43
0.00 1"Ice 52.37 976.86
2" Ice 54.48 1503.72
8' dish with radome B Paraboloid From 0.50 0.0000 176.00 8.00 No Ice 50.27 450.00
w/Radome Face 0.00 1/2"Ice  51.32 713.43
0.00 1"Ice 52.37 976.86
2" Ice 54.48 1503.72
8' dish withradome A Paraboloid From 0.50 0.0000 164.00 8.00 No Ice 50.27 450.00
w/Radome Face 0.00 1/2"Ice  51.32 713.43
0.00 1"Ice 52.37 976.86

2" Ice 54.48 1503.72

Maximum Tower Deflections - Service Wind

Section Elevation Horz. Gov. Tilt Twist

No. Deflection Load
ft in Comb. N e

Tl 180 - 160 7.318 55 0.3481 0.0968
T2 160 - 140 5.843 55 0.3263 0.0776
T3 140 - 120 4.530 56 0.2726 0.0652
T4 120- 100 3.407 56 0.2439 0.0561
T5 100 - 80 2.396 56 0.2059 0.0438
T6 80 - 60 1.544 56 0.1563 0.0288
T7 60 - 40 0.904 62 0.1198 0.0199
T8 40-20 0.435 62 0.0792 0.0127
9 20-0 0.136 62 0.0357 0.0062

Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
f Comb. in o 2 f
180.00 Generic Lightning Rod 4' copper 55 7.318 0.3481 0.0968 105362
179.00 18'x2 3/8" Pipe Mount 55 7.243 0.3475 0.0957 105362
178.00 Kreco CO-41AN 55 7.168 0.3469 0.0947 105362
177.00 4' x 2" omni whip 55 7.093 0.3463 0.0937 105362

176.00 8' dish with radome 55 7.017 0.3457 0.0927 105362
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Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvatire
i Comb. in ° L S
174.00 Sinclair SC351D-HF2LDF 55 6.868 0.3444 0.0906 87802
170.83 Comprod 531-7071D 55 6.631 0.3419 0.0874 57449
168.00 Sinclair SC351D-HF2LDF 55 6.422 0.3390 0.0847 43901
164.42 Comprod 531-7071D 55 6.160 0.3343 0.0814 33805
164.00 8' dish with radome 55 6.130 0.3336 0.0810 32937
163.00 SD212 2-bay dipole 55 6.057 0.3320 0.0801 31072
162.00 Sinclair SC351D-HF2LDF 55 5.986 0.3302 0.0793 29520
158.00 SD212 2-bay dipole 55 5.703 0.3217 0.0761 26167
156.00 Sinclair SC351D-HF2L.DF 55 5.564 0.3167 0.0746 25467
153.00 3' Yagi 55 5.359 0.3084 0.0725 24551
124.00 TPA65R-BUSDA-K 56 3.621 0.2489 0.0580 45963
115.00 NHH-65B-R2B 56 3.144 0.2364 0.0535 49759
112.00 Samsung B2/B66A ORAN RRH 56 2.989 0.2312 0.0518 43656
(RF4439d-25A)
105.00 (4) 8'x 1'x 6" panel 56 2.637 0.2173 0.0473 33943
Maximum Tower Deflections - Design Wind

Section Elevation Horz. Gov. Tilt Twist

No. Deflection Load
fi in Comb. ° °
T1 180 - 160 12.037 10 0.5734 0.1604
T2 160 - 140 9.607 10 0.5372 0.1287
T3 140 - 120 7.443 12 0.4483 0.1080
T4 120 - 100 5.597 12 0.4010 0.0930
T5 100 - 80 3.935 12 0.3382 0.0725
T6 80- 60 2.537 12 0.2567 0.0477
T7 60 - 40 1.490 24 0.1967 0.0329
T8 40-20 0.716 24 0.1300 0.0210
T9 20-0 0.224 24 0.0586 0.0103
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
f Comb. in ad 2 f

180.00 Generic Lightning Rod 4' copper 10 12.037 0.5734 0.1604 63634
179.00 18'x2 3/8" Pipe Mount 10 11.913 0.5725 0.1587 63634
178.00 Kreco CO-41AN 10 11.789 0.5715 0.1570 63634
177.00 4' x 2" omni whip 10 11.665 0.5705 0.1553 63634
176.00 8" dish with radome 10 11.542 0.5695 0.1536 63634
174.00 Sinclair SC351D-HF2LDF 10 11.295 0.5673 0.1502 53028
170.83 Comprod 531-7071D 10 10.905 0.5630 0.1449 34697
168.00 Sinclair SC351D-HF2LDF 10 10.560 0.5583 0.1404 26514
164.42 Comprod 531-7071D 10 10.128 0.5505 0.1349 20416
164.00 8' dish with radome 10 10.079 0.5494 0.1343 19892
163.00 SD212 2-bay dipole 10 9.960 0.5467 0.1328 18766
162.00 Sinclair SC351D-HF2LDF 10 9.842 0.5437 0.1314 17827
158.00 SD212 2-bay dipole 10 9.376 0.5296 0.1261 15793
156.00 Sinclair SC351D-HF2LDF 10 9.147 0.5212 0.1236 15354
153.00 3' Yagi 10 8.810 0.5075 0.1202 14812
124.00 TPA65R-BUSDA-K 12 5.949 0.4092 0.0962 27850
115.00 NHH-65B-R2B 12 5.165 0.3886 0.0887 30188
112.00 Samsung B2/B66A ORAN RRH 12 4910 0.3801 0.0858 26484
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Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
1 Comb. in ° e 1
(RF4439d-25A)
105.00 (4) 8'x 1' x 6" pancl 12 4.332 0.3570 0.0784 20590

Section Capacity Table

Section Elevation Component Critical P P ow % Pass
No. fi Type Element b b Capacity Fail
T1 180 - 160 Leg 1 -17138.80  74430.70 23.0 Pass

Diagonal 9 -3443.14 9319.74 36.9 Pass
Top Girt 6 -359.83 7444.69 4.8 Pass
6.4 (b)
T2 160 - 140 Leg 32 -43898.90 110613.00 39.7 Pass
Diagonal 35 -4049.85 9383.56 432 Pass
T3 140 - 120 Leg 59 -71012.90  309502.00 22.9 Pass
Diagonal 62 -6598.71 15596.10 42.3 Pass
T4 120 - 100 Leg 80 -116393.00 309502.00 37.6 Pass
Diagonal 83 -11476.80  25800.80 445 Pass
57.0 (b)
TS 100 - 80 Leg 101 -167464.00 309502.00 54.1 Pass
Diagonal 104 -11954.00  20200.00 59.2 Pass
60.3 (b)
T6 80 - 60 Leg 122 -211677.00 505555.00 41.9 Pass
Diagonal 126 -13574.70  27240.70 49.8 Pass
54.6 (b)
T7 60 - 40 Leg 137 -257947.00 505555.00 51.0 Pass
Diagonal 141 -14050.70  26828.50 524 Pass
56.5 (b)
T8 40-20 Leg 152 -302326.00 505555.00 59.8 Pass
Diagonal 156 -14600.60  28560.90 51.1 Pass
58.8 (b)
T9 20-0 Leg 167 -344945.00 668659.00 51.6 Pass
Diagonal 172 -15454.70  41818.20 37.0 Pass
62.2 (b)
Summary
Leg (T8) 59.8 Pass
Diagonal 62.2 Pass
(T9)
Top Girt 6.4 Pass
(T1)
Bolt Checks  62.2 Pass
RATING = 62.2 Pass

Program Version 8.2.4.3 - 1/24/2024 File:Z:/Shared/CT office/APT Files/VZ NE - 141 All Sites (fka CT)/Manchester 7 CT/CT141_14560 -
Manchester/Engineering/Resources/Structure/Tower SA/Rev 1/Modeling/CT141_14560 Manchester 7.eri
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MOUNT DESIGN AND ANALYSIS REPORT
180’ SELF SUPPORT TOWER
MANCHESTER, CONNECTICUT
prepared for
Verizon Wireless

ECUTIV ARY:

All-Points Technology Corporation, P.C. (APT) performed a mount desigh and analysis for a
proposed Verizon wireless equipment instaliation on an existing 180'+ AGL host tower
structure.

Details of the proposed antenna and appurtenance configuration are included within the
table on the following page.

Our mount design and analysis indicate that the proposed Verizon mount assembly meets
the requirements of the 2021 International Building Code (BC), as amended by the 2022
Connecticut State Building Code, and the ANSI/TIA-222-H standard with Verizon’s
proposed equipment installation.

The mount assembly component usage is summarized in the table below:

Component/Member Usage (%)
Connection (bolt) 14%
Mount Member 37%

Notes:

1. Usage values noted in table above <100% are deermed adequate.

INTRODUCTION:

A mount design and analysis was performed on the above-mentioned communications
tower structure by APT for Verizon Wireless. The tower is located at 250 Olcott Street in
Manchester, Connecticut.

The following information was utilized in the preparation of this analysis:

e RFDS detailing Verizon’s proposed equipment changes, latest version.

¢ Construction Drawings prepared by APT (APT Project No. CT141_14560), marked
Rev 1, dated June 4, 2024.

» Tower Structural Analysis Report prepared by APT (APT Project No. CT141_14560),
marked Rev 1, dated June 4, 2024.

¢ Field Mapping and images from APT's site visit conducted on 03/12/24.

* Assembly Drawings for the 12’-68" Heavy Duty V-Frame Assembly with two stiff arms
(P/N: VFA12-HD) prepared by Site Pro1, Inc., dated January 25, 2017.

ALL-POINTS TECHNOLOGY CORPORATION, P.C.
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APT Project #CT141_14560

The existing host structure consists of a 180’'+ self-support tower. The mount design and
analysis was conducted utilizing the following antenna inventory (proposed equipment
shown in bold text). Should the equipment/dimensions listed below differ from the actual
field conditions, APT should be contacted to review the discrepancies.

Carrier | Antenna and Appurtenance Make/Model | Elevation | Status | Mount Type
(3) Commscope NHH-65B-A2B antennas ?,
(8) Commscope NHHSS-65B-R2B antennas®, Three (3) SITEPRO1 12'-6" Heavy Duty
(3) Samsung MT8413-77A antennas w/ integrated V-Frame Assembly (PN VFA-12-HD) w/
RRHSs, 115'« P two (2) tie-back ammns, twelve (12) P2.0

Verizon 5 samsung B2/BE6A RF4439d-25A ORAN RRHS,

(3) Samsung B5/B13 RF4461d-13A ORAN RRHs,

(3) Samsung CBRS RT4423-48A ORAN RRHS,
(1) Raycap RVZDC-6627-PF-48 120VP

STD x 8’-0"L antenna mounting pipes,
and one (1) P2.0 STD x 5’-0"L OVP
mounting plpe

Notes:

2. ETR = Existing to Remain; ERL= Existing to be Relocated; P = Proposed; F = Future; A= Reserved
3. Proposed antennas to utilize Dual Mount Antenna Brackets (Commscope PN BSAMNT-SBS-2-2)

STRUCTURAL ANALYSIS:

Mount Design and An is Criteria:

The mount analysis has been prepared in accordance with the ANSI/TIA-222-H standard
entitled “Structural Standard for Antenna Supporting Structures, Antennas and Small Wind
Turbine Support Structures”; American Institute of Steel Construction (AISC) Manual of Steel
Construction, and the 2021 International Building Code (IBC), as amended by the 2022
Connecticut State Building Code utilizing the following criteria:

130 mph 3-second gust) wind speed

50mph (3-second gust) wind speed w/ 1.50” ice thickness
30mph (3-second gust) Maintenance wind speed.

Risk Category: llI

Exposure Category: C

Topographic Category 1

Maintenance Live Load, L, = 250 Ibs / Lm = 500 Ibs

ANALYSIS RESULTS:

Antenna Mount

The design and analysis of the antenna mount assembly was conducted in accordance
with the criteria outlined herein with the aforementioned proposed equipment loading. The
following table summarizes the results of the analysis:

Component/Member
Connection (bolt)
Mount Member

__Usage (%)
14%
37%
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180’ Self-Support Tower, Manchester, CT Page 3
17225579; Manchester 7 CT APT Project #CT141_14560
CONCLUSION:

In conclusion, our mount design and analysis indicate that the proposed Verizon mount
assembly meets the requirements of the 2021 International Building Code (IBC), as
amended by the 2022 Connecticut State Building Code, and the ANSI/TIA-222-H standard
with Verizon’s proposed eqguipment installation.

Sincerely, Prepared by,
All-Points Technology Corp. P.C. g, All-Points Technology Corp, P.C.
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17225579; Manchester 7 CT APT Project #CT141_14560
LIMITATIONS:

This report is based on the following:

Tower/structure is properly installed and maintained.
With the exception of the anchor bolts, all members are in a non-deteriorated
condition.
All required members are in place.
All bolts are in place and are properly tightened.
Tower/structure is in plumb condition.
All tower members were properly designed, detailed, fabricated, and instalied
and have been properly maintained since erection.
Mount Assembly material yield stress values as follows:
Pipes: ASTM A53 Gr. B (35 KSI)
Misc. Steel: ASTM A36 (36 KSlI)

N~

o;hw

~

All-Points Technology Corporation, P.C. (APT) is not responsible for any modifications
completed prior to or hereafter which APT is not or was not directly involved. Modifications
include but are not limited to:

1. Replacing or reinforcing bracing members.
2. Reinforcing members in any manner.

3. Installing antenna mounts.

4. Extending tower/structure.

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

AMERICAN SOCIETY OF CIVIL ENGINEERS

Address:
No Address at This Location

ASCE Hazards Report

Standard:

ASCE/SEI 7-16

Risk Category: !li

Latitude:

41.769942

Longitude: -72.559106

Soil Class: undefined Elevation: 112.92076221910733 ft
(NAVD 88)
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Wind
Results:
Wind Speed 128 Vmph
10-year MRI 75 Vmph
25-year MRI 84 Vmph
50-year MRI 90 Vmph
100-year MR 98 Vmph

Data Source: ASCE/SEI 7-16, Fig. 26.5-1C and Figs. CC.2-1-CC.2-4, and Section 26.5.2

Date Accessed: Thu Mar 21 2024

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear
interpolation between contours. Wind speeds are interpolated in accordance with the 7-16 Standard. Wind speeds
correspond to approximately a 3% probability of exceedance in 50 years (annual exceedance probability =
0.000588, MRI = 1,700 years).

Site is in a hurricane-prone region as defined in ASCE/SE| 7-16 Section 26.2. Glazed openings need not be
protected against wind-borne debris.

https://ascehazardtool.org/ Page 1 of 2 Thu Mar 21 2024



CE

AMERICAN SOCIETY OF CiVIL ENGINEERS
Ice
Results:
Ice Thickness: 1.50in.
Concurrent Temperature: 5F
Gust Speed 50 mph
Data Source: Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8
Date Accessed: Thu Mar 21 2024

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds,
for a 500-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain.
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may
exceed the mapped values.

The ASCE Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of any
kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; or
has been extrapolated from maps incorporated in the ASCE standard. While ASCE has made every effort to use data obtained from reliable
sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, currency, or
quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, affiliation,
relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors,
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by
law, you agree to release and hold harmiess ASCE from any and all liability of any nature arising out of or resulting from any use of data
provided by the ASCE Hazard Tool.

https://ascehazardtool.org/ Page 2 of 2 Thu Mar 21 2024
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Project ID: VT141_14560
! Site Name: Manchester 7 CT
ALL-POINTS Date: 5/23/2024
TECHNOLOGY CORPORATION
(Based on ANSI/TIA-222-H)
Site Name: Manchester 7 CT
Site Address: 250 Olcott Street
- Manchester, CT 06040
Site County: Hartford

Risk Category =
Exposure Category =
Ultimate Design Wind Speed, V =

Design Wind Speed with Ice, V;=
Design Ice Thickness, t; =
Importance Factor, | =

Service Wind Speed, V; =
Maintenance Load, L, =
Assembly Maintenance Load, L, =
Platform Maintenance Load, L, =

Wind Pressure Analysis:
a, = 0.00256K,K,K.KKsV°

Design Criteria
11} Sect. 2.2 & Table 2-1

C Section 2.6.5
130 mph 2022 CSBC, Appendix P
50 mph Fig. B-9
1.50 in Fig. B-9
1.00 Table 2-3
30 mph Section 16.3
500.0 Ibs Section 16.3
250.0 Ibs Section 16.3
250.0 Ibs Section12.4  {See note)

Section 2.6.11.6

K. : See Next Sheet
Zg= 900 Table 2-4
a= 9.5 Table 2-4
Kmin 0.85 Table 2-4
Kyt Ky = 1.00 Section 2.6.6
Kt K= 1.00 Section 2.6.7
Ko K= 1.00 Section 2.6.8
Ky Kq = 0.95 Section 16.6
q,' = 41.10 psf
Qg = 6.08 psf
Qum' = 2.19 psf

F = 0,Gn(EPA) = 6,GyK,[(EPA)ycos’(6)+(EPA);sin*(6)]

G, =
K=

Section 2.6.11.2
1.00
0.90

Section 16.6
Section 16.6
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APT Engineering

JV o -
_ Manchesfer 7CT

| CONNECTION NODES & EQUIPMENT LOCATIONS  Machester 7 CT VFA12-HD.r3d

MT6413-77A

/

/c S_ORAN_RRH

S

]
v

Y
———

‘EMPTY_PIPE_POS.1

NHH-B5B-R28_NHHSS5-658-R2B_SBS

RF44390-25 RF4461D-13A

SitePro1 VFA12-HD




Member Code Checks Displayed (Enveloped)
Results for LC 1, 1.4Dl_

APT Eng_ineering
JV -
Manchester 7 CT

SitePro1 VFA12-HD
BENDING STRESSES

Machester 7 CT VFA12-HD.r3d
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Company
Designer
Job Number
Model Name

: APT Engineering
L JV
: Manchester 7 CT

: SitePro1 VFA12-HD

Checked By: MST

Basic Load Cases

BLC Description Category X Gra... Y Gra... Z Grav... Joint Point Distrib...Area(Memb...Surfac...

i DL L oL -1.05 8 a

(2] WX e WX T 7 BT e [

| 3 WLZ WLZ 8 21

4] DLi OL1 8 21 |

LS | _ WLXi — WL+ = 7 21 |

| 6| WLz wi+z | Il | B SR R | S, LS|
7 Waoarking Load LL 2
8 | WLXw WL-X 7 [ 21 [

9 | WLZw WL-Z I — 8 21 L
10 | LLm1 oL2 5 o BN s I S Tl

I LLm2 oL3 1

12 | LLm3 OL4 | 1 | |

13 LLm4 oL5 1

Load Combinations

Description S..PDelta .. BLCFa.. BLC Fa.BILCFa B.Fa.B. Fa.B. Fa.B.Fa.B.Fa.B.Fa B. Fa._

1 1.4DL Yes Y | IDL 1 4 (i )

[Coule =y [ = N | [ [
3 1.2DL + WLX Yes Y DL 1 2 WLX| 1

[ 4 | 12DL+075WLX+0.25WLZ Yes Y | [DLI1.2IwLX|.75WLZ 25 | 1 | |

5 1.2DL + 0.25WLX + 0.75WLZ Yes Y DL 1.2 WLX|.25WLZ 75[ |

| 6 [ 1.2DL + WLZ _Yes Y DL1.2/wLZ] 1 3 = | E
7 1.2DL + 0.25WL-X + 0.75WLZ Yes Y DL 1.2 WLX|-25WLZ 75

| 8 | 1.2DL+0.75WL-X+025WLZ NYes Y DL 1.2/WLX|-75WLZ 25 ’ |
9  1.2DL + WL-X Yes Y DL 1.2 WLX| -1 _ i ] |
10 | 1.2DL +0.75WL-X+0.25WL-Z Yes Y | |DL[1.2/WLX|-75WLZ-25 i T s o Y [ i
11 1.2DL + 0.25WL-X + 0.75WL-Z Yes Y DL 1.2 WLX|-.25WLZ-.75
12 | 1.2DL + WL-Z Yes Y | |DL1.2WLZ[-1 l . [E==]
13 1.2DL +0.25WLX + 0.75WL-Z Yes Y DL 1.2 WLX| 25WLZ-.75 |

14 | 1.2DL+075WLX+0.25WL-Z Yes Y | |DL[1.2/WLX|75WLZ-25 I L 16 O |
15

.16 |  12DL+DLi+WLXi Yes Y DL1.200L1[ 1 [W..[ 1 i I |
17 1.2DL +DLi+ 0.75WLXi + 0.25W..Yes Y DL120OL1|1 W...| 75W..125

| 18 1.2DL +DLi+ 0.25WLXi+ 0.75W..Yes Y DL/1.2l0L1 | 1 W..[25W.] 75 ]

19 1.2DL +DLi + WLZi  Yes Y DL120OL1|1 W..| 1 _ 1
20 '1.2DL +DLi+ 0.25WL-Xi +0.75... Yes Y DL12/0L1]1 W.. [-25\W.| 75 =l ]
21 1.2DL +DLi+ 0.75WL-Xi + 0.25... Yes Y DL1.2 OL1! 1 w..l-75\w.] 25
22 |  12DL +DLi+WL-Xi _Yes Y DL1.2/0L1[ 1 W..[-1 ] |
23 1.2DL+DLi+075WL-Xi+025.. Yes Y  |DL1.2 OL1| 1 W..|-75/W_}-25 1 )
24 1.2DL+DLi+025WL-Xi+0.75.. Yes Y | |DL11.2lOL1 |1 W...-.25W.}-75 ‘ | |
25 1.2DL + DLi + WL-Zi Yes Y DL1.20L1|1 W..|-1
26 |1.2DL + DLi+ 0.25WLXi + 0.75W..Yes Y DL1.2 0L1] 1 [W..[25W.]-75 ' |
27 1.2DL +DLi+ 0.75WLXi + 0.25W.. Yes Y DL 1.2 0OL1] 1 [w..[75W.]-25

28 | ;' | |
29 | 1.2DL + 1.5Lm(1) + WLXm Yes Y DL 1.2 01L2[1.5W...] 1

.30 [1.2DL+15Lm(1)+0.75WLXm+.Yes Y | |DL[1.2/0L2 [1.5W._|75W_| 25 | | |
31 1.2DL +1.5Lm(1) + 0.25WLXm + .Yes Y DL!1.2 OL2 [1.5W...[ 25/w.] 75 T 1]
32 | 1.2DL + 1.5Lm(1) + WL.Zm Yes Y DL1.2/0L2 [1.5W..] 1 | i [
33 1.2DL +1.5Lm(1)+0.25WL-Xm ... Yes Y DL 1.2 OL2 |1.5W..-25w.| 75

.34 |[1.2DL +1.5Lm(1)+0.75WL-Xm .. Yes Y | [DL[1.2/0L2[1.5W..|-75wW.]25 el |
35 1.2DL +1.5Lm{1) + WL-Xm Yes Y DL 1.2 OL2[1.5W...| -1 |

36 [1.2DL +15Lm(1)+0.75WL-Xm . Yes Y | |DL[1.2[OL2 [1.5W..[-75W.|-25 | | =1 ! | |
37 1.2DL +1.5Lm(1) + 0.25WL-Xm ... Yes Y DL 1.2 OL2 |1.5W...]-25/w.|-75 |
38 [ 1.2DL +1.5Lm(1) + WL-Zm Yes Y | |DL|1.2/OL2[1.5/W..[-1 I i | I |
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Description S..PDelta S..BLCFa.. BLC Fa.BLCFa.B. . Fa . B..Fa.B. .B..Fa.B..Fa.B. Fa.B.Fa.
39 1.2DL + 1.5Lm(1) + 0.256WLXm +.Yes Y DL 1.2 OL2[1.5[W...| 25/W..-75
40 [12DL+15Lm(1)+0.75WLXm + _Yes Y | |DLM.2[OL2[1.5W..[7sW.F2s | | | | L 1 | [ L | |
41
| 42 | 1.2DL + 1.5Lm(2) + WLXm Yes Y DL[1.2/0OL3 |1.5\W-..| 1 [
43 1.2DL +1.5Lm(2) + 0.75WLXm + .Yes Y DL 1.2 OL3 [1.5/W...[.75W..|.25
44 1.2DL + 15Lm(2) + 0.25WLXm+.Yes Y | |DL'1.2/0L3[1.5W... 25(W...75 1 (=[]
45 1.2DL + 1.5Lm(2) + WLZm Yes Y DL 1.2 OL3 [1.5W...| 1 |
46 |1.2DL +15Lm(2)+ 0.25WL-Xm ... Yes Y | DL1.2/013 |1.6/W....25\W..| 75 | I
47 1.2DL +1.5Lm(2) + 0.75WL-Xm ... Yes Y DL!1.2 OL3 |1.5W...[75W..|. 25
48 | 1.2DL +1.5Lm(2) + WL-Xm Yes Y DLI1.2[013]1.5W...| -1 i |
49 1.2DL +1.5Lm(2) + 0.75WL-Xm ... Yes Y DL 1.2 OL3 [1.5/W...|-.75W..}-.25 N
50 1.2DL+15.Lm(2)+0.25WL-Xm..Yes Y | |DL[1.2/0L3[1.5W... 25W..-.75 | ]
51  1.2DL + 1.5Lm(2) + WL-Zm Yes Y DL 1.2/ OL3 |1.5/W...| -1
752 [1.2DL+15Lm(2) + 0.25WLXm +.Yes Y | |DL1.2/0L3[1.5W..|25W..-75 | | | |
53 1.20L + 1.5Lm(2) + 0.75WLXm + . Yes Y DL 1.2 OL3[1.5/W...[.75/W..-25
54 | = =) [ R e Vol =
55  1.2DL + 1.5Lm(3)+ WLXm Yes Y DL 1.2 OL4 [1.5W...| 1
56 1.2DL +1.5Lm(3)+0.75WLXm+.Yes Y | |DLI[1 21014 |1 .5W...|.75|W..[.25 i | | |
57 1.2DL + 1.5Lm(3) + 0.25WLXm + .Yes Y DL 1.2 OL4 |1.5/W...[.25/w..l 75 | I [ I
58 | 1.2DL +1.5Lm(3)+ WLZm Yes Y | |DL/1.2/0L4 |1.5W..| 1 N | =]
" 5g 1.2DL + 1.5Lm(3) + 0.25WL-Xm ... Yes Y DL 1.2 OL4 |1 .5W...|-25W... 75
60 1.2DL + 1.5Lm(3) + 0.75WL-Xm ..Yes Y | [DLM.2[OL4[1.5W...|-.75W..l.25 : | | |
61 1.2DL + 1.5Lm(3)+ WL-Xm Yes Y | DL 1.2 OL4 [1.5W...|-1 i
[ 62 [1.2DL +1.5Lm(3) + 0.75WL-Xm ... Yes Y DL[1.2/OL4 |1.5W...|-.75|W..|-.25] e
63 1.2DL +1.5Lm(3) + 0.25WL-Xm ... Yes Y DL 1.2/ OL4 |1.5\W...]-.25|W..|-.75
64 | 1.2DL + 1.5Lm(3)+WL-Zm Yes Y | |DL[1.2/0L4 [1.5W..|-1 , | I
65 1.2DL +1.5Lm(3) + 0.25WLXm + .Yes Y DL/1.2 OL4 |1.5W...| 25|W..|-75
66 |1.2DL + 15Lm(3)+0.75WLXm +.Xes Y | [DL/1.2/0L4 |1.5(W..|.75/W..-25 O o O N[5
67
' 68 | 1.2DL + 1.5l.m(4) + WLXm Yes Y DL[1.2/OL5 [1.5W...| 1 | ! | |
" 69 1.2DL + 1.5Lm(4) + 0.75WLXm + .Yes Y DL 1.2 OL5 [1.5W...| 75/w..| 25 |
70 1.2DL +15Lm(4) +0.25WLXm+ .Yes Y | |DL[1.2/OL5 [1.5\W....25\W.L.75| | | . |
71 | 1.2DL + 1.5Lm(4) + WLZm Yes Y  |DL1.2 OLS 1.5W...| 1
72 1.2DL + 1.5Lm(4) + 0.25WL-Xm ... Yes Y DL1.2/0L5 [1.5/W...|-25/w.] 75 ' |
73 1.2DL + 1.5Lm(4) + 0.75WL-Xm ... Yes Y DL 1.2 OL5 11 5W...|-75|w..| 25
74 12DL+15Lm(4)+WL-XmYes Y | |DL[1.2/OL5[1.5W...|-1 | | [ . = = [
75 1.2DL +1.5Lm(4) + 0.75BWL-Xm ... Yes Y DL 1.2 OL5 |1.5W... -75W.|-.25
76 |1.2DL +1.5.m(4) + 0.25WL-Xm ... Yes Y DLI1.2/OL5 |1.5W... -25W..}-.75 |
77 | 1.2DL + 1.5Lm(4) + WL-Zm Yes Y DL 1.2/OL5 |1.5W...| -1
778 [1.2DL + 1.5Lm(4) + 0.25WLXm + .Yes Y DL/1.2/OL5 |1.5/W...|. 25W..l-75 1]
79 1.2DL +1.5Lm(4) + 0.75WLXm +..Yes Y DL 1.2 OL5 |1.5/W...[.75/W..l-25 |
L 80 | S '
81 1.2DL + 1.5Lv Yes Y DL1.2 LL |15
Joint Reactions (By Combination)
LC Joint Label X [Ib] Y [Ib] Z [Ib] MX [Ib-ft] MY [Ib-f1] MZ [Ib-ft]
1 11 N6 -73.44 609.18 -590.72. -366.38 0 0
= N5 | 7344 | 54676 ~ 590.72 B3072 |- =g | TEeEE
3 1 N73A -4.86 33.16 -18.23 0 0 | 0
4 [ 11 N72 | 4.87 33.16 18.24 ! 0 4] | 0
L5 1 Totals: 1222.27 0
[CEee COG (in): | X:-143 | Y:-22.31 Z:20.3 | |
7 3 N6 394.44 597.93 -916.54 -358.23 0 0
8 [ 31 N5 | 728.48 392.88 48 | -236.02 | 0 l 0
9 3 N73A 176.89 28.42 393.56 0 0 0
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LC Joint Label X [Ib] Y [ib] Z [Ib] MX [Ib-f] MY [Ib-ft] MZ [Ib-ft]

10 | 3 N72 | 211.28 28.42 5225 I 0 I 0 | 0
11 3  Totals: _1511.09 | 1047.66 sl | , .
1123 | COG (in): L X:-143 | Y:-22.31 zezgg v SRl v

13 4 N6 281.45 519.57 -580.5 -314.82 0 0

14 | 4! N5 | 575.96 471.24 512.91 -279.45 | 0 ] 0
15 4 N73A 130.25 28.42 290.89 0 0 | 0o |
(16| 4|  N72 | 14566 | 2842 | 348.63 0 0 ImE T o=

17 4 Totals: 1133.32 | 1047.66 571.93

18 | 4 | COG (in): X:-1.43 Y:-22.31 Z:20.3 ' | |

19 5 N6 _55.46 362.88 9149 -228.03 0 0
|L200lE5. 1" 7~ NsC - I 270199 627.93 1537.91 -366.33 0 Q]

21 5 N73A 36.98 28.42 85.62 0 0 0

22 | 5 | N72 14.34 28.43 75 r 0 0 I 0
23 5 Totals: 377.77 1047.66 1715.77 | N _ =
|24 | 5 |  COG(in) 1 X:-1.43 | Y:-22.31 Z:203 P | |3
25 6 N6 . 6754 | 28455 | 427 .44 -184.65 0 0

26 6 | N5 | 118.55 706.26 2050.49 | -409.77 0 0
27 6 N73A -9.65 28.43 -16.97 0 0 0
28 [ 6 | N72 | -51.36 28.43 -173.27 ' 0 ! 0 0
.29 | 6 Totals: 0 1047.66 2287.7 L _|

30| 6 COG (in): | X:-143 | Y:-22.31 Z:20.3 | i

31! 7 | N6 -173.27 325.01 296.46 -205.98 0 0

32 7 | N5 -61.73 665.79 1790.82 | -390.09 0 0
33 7 N73A -53.53 28.43 -118.84 0 0 0
(34 [ 7 | N72 -89.25 28.43 -252.68 | 0 0 0

35 7 Totals: -377.77 1047.66 1715.77
136 [ 7 ] COG (in): | X:-1.43 | Y:-22.31 Z:203 I .!

37 | 8 N6 -404.69 405.93 34.68 -248.63 0 0

38| 8 | N5 | -422.25 584.86 1271.6 -350.73 | 0 ' 0

39 8 N73A -141.33 28.43 -322.73 0 0 0

40 8 | N72 | -165.05 28.44 -411.62 '. 0 ! 0 | 0

41 | 8 | Totals: -1133.32 | 1047.66 571.92

42 | 8 | COG (in): | X:-143 Y:-22.31 | Z:20.3 (BTN -, _ L.

43 9 N6 -520.38 446.39 -96.13 -269.95 0 0

44 | 9 | N5 -602.5 544.4 1012.05 -331.05 | 0 0

45 9 | N73A -185.25 28.44 -424.76 0 0 ) M-
46 | 9 | N72 . 20297 | 2844 49116 | © I, 0 |ASRFOE T

47 9 Totals: -1511.09 | 1047.66 0
148 9 | COG (in): | X:-143 | Y:-22.31 Z:20.3 |
49 10 N6 -407.34 524.73 -431.99 -313.29 0 0
13500 10| N5 -450.02 | 466.07 | = 49968 -287.56 Qs 0

51 10 N73A -138.63 28.43 -322.26 0 0 0

52 | 10 | N72 -137.32 28.43 -317.35 ' 0 0 0
53 10 Totals: -1133.32 | 1047.66 -571.93 -
' 54 |10 |  COG(in): X:-1.43 | Y:-22.31 _ 2203 | A =

55 11 N6 -181.26 681.43 -1103.79 -400.01 0 0

56 | 11 N5 -145.01 309.38 -524.91 -200.59 | 0 ' 0
| 57 | 11 N73A -45.4 28.43 A1Z49 0 o 0
158 1141 N72 611 | 2843 30.12 0 ! 0 0

59 11 Totals: -377.77 1047.66 -1715.77 [ -

60 | 11 | COG (in): [ X:-1.43 | Y:-22.31 Z:20.3 | [ !

61 12 N6 -68.23 759.8 -1439.74 -443.39 0 0
(62 [12] N5 | 754 | 23101 |  -1037.13 [ -157.11 | 0 | 0
63 12 N73A | 122 28.43 -14.61 0 _ 0 _ 0

64 12 | N72 | 5947 28.43 203.78 4 0 i 0 | 0

65 12 Totals: 0 1047.66 -2287.7
' 1121 COG (in): X:-1.4 :-22.31 Z:20.3 i | [
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LC Joint Label X[b]__ Y [Ib] Z [Ib] MX [Ib-ft] MY [ib-ft] MZ [Ib-ft]

67 13 N6 47.42 719.33 -1309.02 L4221 0 0
68 ' 131 N5 | 187.76 271.48 77779 | -176.83 0 S ()
B89 13 N73A 45.16 28.43 87.51 0 0o 0

70 | 13| N72 | 97.44 28.43 283.52 0 0 0

71 13 Totals: 377.77 1047.66 -1715.77

72 ' 13 | COG (in): X:-1.43 Y: -22.31 Z:20.3 | Z
73 14 N6 278.75 6384 -1047.42 -379.52 0 0

74 | 14 | N5 548.23 352.41 -258.98 -216.29 0 0

75 14 N73A 132.99 28.42 291.6 0 0 0

76 . 14 | N72 | 173.34 28.42 442 88 | 0 0 0
77 14  Totals: . 1133.32 1047.66 -571.92 ! |

78 | 14 | COG (in): | X:-1.43 Y:-22.31 Z:20.3 | |

79 16 N6 -3.66 1401.28 -1511.97 -859.2 0 0

80 | 16 N5 3319 1269 1254.94 | -781.08 | 0 0

81 16 N73A 51.99 83.41 97.88 0 ) I B
82116 N7z | 6833 | 8341 | 15915 0 | == S
83 16 Totals: 448.56 2837.1 0

(84 | 16 | COG (in): | X:-2.08 Y:-20.04 Z: 19.86 | |

85 17 N6 -41.16 1382.39 -1421.04 . -850.36 ) 0o
.86 17 | N5 28880 | 128789 |  1369.99 | -789.94 | 0 | P

87 17 N73A 37.48 83.41 69.49 : 0 0 0

88 | 17 N72 = 54.21 83.41 120.92 | 0 0 0

89 17 Totals: . 336.42 | 2837.1 139.36 TR -0 |
90 | 17 | COG(in): | X:-208 | Y:-2004 |  Z:1986 | (53 JiE

91 18 N6 -116.17 1344.6 -1239.19 -832.7 0 0

92 18 | N5 202.88 1325.67 1600.09 | -807.67 | 0 0

93 18 N73A 8.48 8342 | 1271 0 | 0 0

94 | 18 | N72 1695 | 8341 | = 44.46 T ] [~ o il < 01 )
95 18 Totals: 112.14 2837.1 418.07 _

[ o6 | 18 | COG (in) | X:-2.08 Y:-20.04 Z: 19.86 !

97 19 N6 -153.67 | 1325.71 -1148.27 -823.87 0 0

98 | 19 | ENGIET 159.87 1344.56 1715.14 -816.54 | 0 OfE=_
99 19 N73A 602 | 8342 -15.67 0 [ 0 o
100 | 19 N72 -.18 83.42 6.23 0 0 0
101 19 Totals: 0 2837.1 557.43 _

102 19 . COG(in): | X:-2.08 | Y:-20.04 ~ Z:19.86 SRS [T . e
103 20 N6 -191 1334.18 -1178.36__ -826.14 0 0
104 | 20 | N5 113.59 1336.09 1667.76 -814.41 0 0
105 20 N73A -20.67 83.42 -48.05 i 0 0 0
106 20 | N72 I -14.06 83.42 -23.27 | 0 0 0
107 20 Totals -112.14 2837.1 418.07 I

7108 20 | COG (in) " X:--2.08 | Y:-20.04 Z:19.86

109 21 | N6 -265.66 1351.12 -1238.54 -830.68 0 0
110 21 | NS | 21.03 1319.14 1573 | -810.15 0 0
111 21 N73A -49 97 83.42 -112.83 _ 0 0 0
1121211 N72 -41.82 83.42 -82.28 -. 0 0 0
113 21 Totals: -336.42 2837.1 139.36

1114 21 | COG (in): X:; -2.08 Y:-20.04 Z:19.86 |

115 22 N6 -302.99 1359.6 -1268.62 | -832.95 | 0 0
16122 N5 | -2525 | 131067 | 152562 | -80802 | 0 | 0O
117 22 N73A -64.62 83.42 -145.22 0 0 0
118! 22 | N72 | -55.7 83.42 -111.79 | 0 0 0
119 | 22 Totals: . -448.56 2837.1 0 |

11201 22 | COG (in): | X.208 | Y:2004 |  Z:19.86 1[3E I

121 23 N6 -265.49 1378.49 -1359.53 -841.78 0 0
122 | 23 | N5 | 17.76 1291.78 1410.58 | -799.16 0 | 0
1231 23 N73A | -50.12 | 8342 -116.84 | 0 0 | 0
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Joint Reactions (By Combination) (Continued)

LC Joint Label X [Ib] Y [Ib] Z [Ib] MX [Ib-ft] MY [lb-ft] MZ [Ib-ft]

124 ] 23 | N72 . -38.57 83.42 -73.57 0 0 0
1251 23 Totals: __-316_11_2_. 28371 |  -13936 [
126 | 23 | COG (|n) | X;-208 |[Y:-2004 | = z:198 | £

127 24 -190.48 1416.27 -1541.37 -859.45 0 0
1281 24 | N5 | 103.77 1254 1180.49 | -781.42 0 ' 0
(129 24 | N73A  -21.11 83.42 -60.07 . 0 __0 | o
1301124 |  N72° 432 | 8342 2.87 RSO | 0 0
131 24 Totals: -112.14 2837.1 -418.07
il BE 1215 24 | COG (in): X- .2 0K Y:-20.04 Z-19.86 :
133 25 N6 -152.97 1435.17 | -1632.29 -868.28 0 0
T84 25 N5 T 14678 12351 108545 =772:56 == =0
135 25 N73A -6.61 83.42 -31.69 0 0 0
1361 25 | N72 12.8 83.41 41.09 ] 0 0 0
137 25 Totals: 0 | 2837.1 -557.43 | &
1138 25 | COG(in): | X:-2.08 | Y:-20.04 ~ Z:19.86 { | L
(139 26 2020 N6 11564 | 14267 | -1602.21 -866.01 I Iy —
140! 26 | N5 . 193.06 1243.58 1112.82 | 77469 | 0 0
141 26 N73A 8.04 83.42 71 0 0 0
|142 26 || ~N72 | 2669 83.41 70.61 il 0 0 s
143 26 Totals: 11214 | 2837.1 ~-418.07 1 i
144 | 26 | COG (in): | X:-208 | Y:-20.04 Z:19.86 |

145 27 N6 -40.99 1409.75 -1542.05 -861.47 0 0

146 27 | N5 28562 1260.53 1207.56 | 77895 | 0 0

147 | 27 N73A 3734 83.41 65.49 0 0 0
148 27 | N72 | 5445 83.41 129.64 | 0 | 0 0

149 27 Totals: 336.42 2837.1 -139.36
1150 27 | COG (in): | X:-2.08 | Y:-20.04 Z:19.86 J

15129 N6 -1262.99 902.83 ~ -585.02 . -519.09 0 (e
1152 | 29 | N5 | 1325.22 837.97 534.44 -486.98 0 | 0

153 29 N73A -118.67 28.36 -459.35 0 0 0
154 | 29 | N72 139.92 28.49 509.94 | 0 0 0
[155 . 29 |  Totals: 83.47 1797.66 0 - B
1156 | 29 | COG (in): | X:2921 | Y:-19.26 | Z:26.18 S} R [V W
157 30 N6 -1269.27 898.49 -566.9 -516.68 0 0
1158 | 30 | N5 1316.79 842.31 563.02 | -489.37 | 0 . 0
159 30 N73A {22 28.36 -464.9 0 [ —Cy 0
1160 | 30 | ~ N72 136.28 | 2849 | 500.23 S oINS I N0 T | AT
16130 Totals: 62.61 1797.66 31.45

1621 30 | COG (in): X:2921 | Y:-19.26 Z:26.18
163 31 N6 . -1281.83 889.81 -530.64 | -511.87 0 | 0
164,311 N5 | 129993 | 850.99 ~ 62019 — I 49445 |- 9 | - g &
165 31 N73A -126.25 28.36 -476 0 0 0
166 | 31 | N72 | 129.02 28.49 480.81 ! 0 0 0
1167 | 31 | Totals: 20.87 1797.66 | 94.35
1681 31 |  COG (in): X:2921 | Y:-1926 |  Z:26.18 il . W id
169 32 N6 -1288.12 885.47 -512.51 -509.46 0 0
1701 32 | N5 1291.5 855.33 648.77 -496.55 | 0 | 0
17132 N73A -128.77 28.36 ~ -481.55 0 | 0 0
11721 32 N72 125.39 28.49 471.1 - 0 ' 0 [CRE !
173 32 Totals: 0 1797.66 125.8 i
174 | 32 | COG (in): X:2921 | Y:-19.26 Z:26.18 |

175 33 N6 -1294.48 887.71 -519.29 -510.62 0 0
176, 33 | N5 1281.5 | 853.1 634.19 | 49545 | 0 [IFeEs g
177 33 N73A | -131.21 28.36 -487.33 0 0 0 |
178 | 33 | N72 . 123.33 28.49 466.78 | 0 | 0 0
179 33 Totals: -20.87 1797.66 94.35
1180 | 1 COG (in): | X:2921 | Y:-19.26 Z:26.18 | |
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Joint Reactions (By Combination) (Continued)

LC Jaint Label X [Ib] Y [Ib] Z [Ib] X [Ib-ft] MY [Ib-ft] MZ [Ib-ft]
181 34 N6 __-1307.21 892.17 -532.83 -512.94 0 0
182 34 | N5 [ 12615 84864 |  605.04 | -49325 | 0 308
183 34 N73A | -136.11 28.36 -498.88 g 0 0
184 34 | N72 119.22 28.49 458.13 0 0 ' 0
185 34 Totals -62.61 1797.66 31.45
1186 | 34 | COG (in) | X:2921 | Y:-19.26 Z:26.18
187 | 35 | N6 _-1313.58 894.4 -539.61 5141 0 0
188 | 35 N5 | 1251.49 846.41 590.46 | 49215 0 0
189 35 N73A __-138.55 28.36 -504.66 0 0 0
190 | 35 N72 [ 11716 28.49 453.81 0 0 0
191 35 __Totals: . -83.47 | 179766 | 0 | . 1 -
192 | 35 COG (in): X:29.21 | Y:-19.26 Z:26.18 | '
193 36 N6 -1307.29 898.74 -557.74 -516.51 0 0
194 | 36 ! N5 1259.93 842.07 561.88 | -489.75 0 0
195 36 N73A -136.03 28.36 -499.11 0 0 0
196136  N72 | 12079 | 2849 | 46352 1l 0 T e T
197 36 Totals: -62.61 1797.66 -31.45 |
108 | 36 | COG (in): | X:29.21 | Y:-19.26 Z:26.18 ‘
199 37 N6 -1294.73 | 907.42 ~ -593.99 | -521.32 0 I
200, 37 N5 | 127679 | 833.39 504.71 | 48497 | 0o G
201 37 N73A -130.98 28.36 -488.01 0 0 0
202 37 | N72 . 128.05 28.49 482.94 ! 0 1 0 0
203 | 37 Totals: . -20.87 1797.66 -94.35 | ]
204 | 37 COG (in): ' X:2921 | Y:-19.26 Z:26.18 ; T T _ 3
205 38 N6 -1288.45 911.76 -612.12 -523.73 0 0
206 | 38 N5 | 1285.22 829.05 476.13 -482.58 0 0
207 38 N73A -128.45 28.36 -482.46 0 0 ) M
208 38|  N72 13169 | 2849 492 .65 0 IS0 " b Ohise
209 38 Totals: 0 1797.66 -125.8
210 38 COG (in): | X:2921 | Y:-19.26 Z:26.18 |
21139 | N6 -1282.08 909.53 -605.35  -522.57 0 a
212 39 | N5 | 129522 | 831.28 |  490.71 | 48368 | 0 0
213 39 N73A . -126.01 28.36 -476.69 ) 0 0
214 39 | N72 | 13374 28.49 496.97 0 ' 0 0
215 39 Totals: 20.87 1797.66 -94.35
216139 |  COG(in): | X:2921 | Y:-19.26 Z20ede 1xal. T [mwg L
217 40 N6 _-1269.35 905.06 -591.8 -520.25 0 0
218 40 N5 1315.22 835.74 519.86 | -485.88 0 0
219 40 N73A 12342 28.36 -465.13 0 0 0
220 40 | N72 137.86 28.49 505.62 . 0 0 ' 0
221 40  Totals: 62.61 1797.66 -31.45 —
222 | 40 COG (in): X:2921 | Y:-19.26 Z:26.18 |
223 42 N6 -473.92 901.85 -990.3 -536.8 0 0
224 | 42 N5 536.08 838.96 939.59 -501.77 | 0 0
225 42 N73A 79 28.42 -44.22 0 [ —@ 1
226 . 42 N72 29.22 28.43 94.93 0 | 0 0
227 42 Totals: 83.47 1797.66 0
2281 42 | COG (in): X:9.18 | Y:-19.26 Z:26.18 . i
229 43 N6 -480.22 897.51 -972.18 -534.4 0 0
123043, N5 | 527.66 8433 968.18 50417 | -0 | 0
231 43 N73A __-10.43 28.42 -49.76 0 0 0
232 43 | N72 . 2558 28.43 85.22 | 0 | 0 0
233 43 Totals: | 62.61 1797.66 3145 a
234 43 | COG(in): | X:918 | Y:-19.26 Z:26.18 | [ Ewi (lar
235 44 N6 -492.8 888.83 -935.93 -529.59 0 0
(2361 44 | N5 . 510.83 851.98 1025.35 | -508.97 | 0 0
237 44 N73A -15.47 1 28.42 -60.86 0 0 0
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: SitePro1 VFA12-HD

Joint Reactions (By Combination) (Continued)

LC Joint Label X (bl Y [ibl Z [Ib] MX [ib-ft] MY fib-fil  MZ [Ib-ft]
1238, 44 N72 | 1832 28.43 65.79 | 0 ! 0 L 0
1239 44 ___MBB—_ 2087 | 179766 | 94.35 N .
1240 44 | COG (l_) | X:918 | Y:-19.26 Z:26.18 Off-
241 45 -499.1 884.49 -917.81 -527.19 0 0
1242 | 45 | N5 502.41 856.31 1053.94 | -511.36_| 0 0
1243 | 45 | N73A -17.99 28.42 -66.4 0 0 0
244 | 45 | _ N72 . 1468 28.43 56.08 z 0 0 0
245 45 Totals: 0 1797.66 125.8
246 45 | COG (in): X:9.18 | Y:-19.26 Z:26.18 i
247 46 N6 -505.47 | 886.73 -924.57 -528.35 0 0
2481 46 | N5 492.41 854.08 1039.35 | 51027 | 0 0
249 46 N73A -20.44 28.42 -72.19 0 0 0
250 . 46 | N72 [ 12.63 28.43 51.76 I 0 0 0
251 | 46 Totals: | -20.87 1_7_9_7_§6 94.35 . B
1252 | 46 | COG(n: | X:9.18 -19.26 | Z:26.18 |
253 47 N6 ~ -518.2 8_9_]_.& -938.11 53068 0 _ 0
1254 | 47 | N5 . 47242 849.62 1010.19 -508.09 ! 0 | 0
255 47 N73A -25.33 28.42 -83.75 0 0 0
256 | 47 | N72 I~ 851 | 728143 4312 | 0 ) B S ) -
257 47 Totals -62.61 1797.66 31.45 sl = ol Dl |
258 | 47 COG (in) X:9.18 | Y:-19.26 Z:26.18 |
259 48 N6 -524.57 893.43 -944 87 -531.85 0 0
260 | 48 | N5 462.42 847.39 995.6 | 507 | 0 r 0
261 48 N73A P7.78 28.42 -89.53 0 0 0
262 48 N72 6.46 28.43 38.8 | 0 | 0 | 0
263 48 Totals: -83.47 1797.66 0
264 | 48 | COG (in): ! X:918 | Y:-19.26 Z:.26.18 i i
265 49 N6 -518.28 | 897.76 963 | 53425 0 0
266 | 49 | N5 470.84 843.05 967.02 | -5046 0 l 0
267 49 | N73A -25.26 28.42 -83.99 0 0 0
12681 49 | N72 10.09 28.43 4852 0 0 . 0
269 49 Totals: -62.61 1797.66 -31.45
1270/ 49 |  COG (in): X:9.18 | Y:-19.26 Z:26.18 | Fin
271 50 N6 -505.69 906.44 -999.24 | -539.06 0 0
272 50 | N5 487.67 834.37 909.85 . -499.8 | 0 0
273 50 N73A -20.21 28.42 729 0 0 | 0
274150 |  N72 17.36 28.43 67.94 0 | 0 o
275 50 Totals: -20.87 1797.66 -94.35 |
276 50 | COG (in): X:9.18 | Y:-19.26 Z.26.18 1
277 51 N6 . -499.4 910.78 -1017.37 -541.46 0 0
278 | 51 | N5 | 496.09 | 830.03 | 88126 4974 [ 0 BT N1 L0
279 51 N73A -17.69 28.42 -67.35 0 0 0
2801 51 | N72 | 20.99 28.43 77.65 0 0 0
281 51 Totals: 0 | 1797.66 -125.8
1282151  COG (in): X:9.18 | Y:-19.26 Z:26.18 1 . 1
283 52 N6 -493.03 908.54 -1010.6 -540.3 0 0
284 | 52 N5 506.09 832.26 895.84 -498.49 | 0 0
285 52 ~N73A -15.24 28.42 -61.57 ‘ 0 0 _ 0
1286 52 | N72 23.05 28.43 81.97 | 0 0 ! OESE
1287 | 52 | _ Totals: 20.87 | 1797.66 -94.35 o
12881 52 | COG (in): . X:9.18 | Y:-19.26 Z:26.18 | 1
289 53 N6 -480.29 904.08 -997.07 -537.97 0 0
|290| 53 | N5 | 526.08 | 836.73 925.01 | -500.68 | 0 [l S0) i S
291 53 N73A -10.35 28.42 ) 0 0 0
1292 53 | N72 | 27.16 28.43 90.61 | 0 i 0 5 0
293 53 Totals 62.61 1797.66 -31.45
: l ! i 1918 | Y:-19.26

RISA-3D Version 16.0.5
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Joint Reactions (By Combination) (Continued)

Company
Designer
Job Number
Model Name

. APT Engineering

D JV

- Manchester 7 CT
. SitePro1 VFA12-HD

Checked By: MST

RISA-3D Version 16.0.5

AL AL L \Rev \Modeling\Machester

7 CT VFA12-HD.r3d]

LC Joint Label X [Ib] Y [Ib] Z [Ib] MX [Ib-ft] MY [Ib-ft] MZ [Ib-ft]
295 | 65 | N6 402.02 901.52 -1084.54 -529.99 0 0
1296 55 | N5 -339.87 839.29 | 1033.81 49452 | 0 QS
297 55 N73A 161 | 2842 | 4575 0 . 0 0
208 | 55 N72 5.22 28.43 4.98 ' 0 ' 0 Qe |
299 55 Totals: 83.47 1797.66 0 _
300 55 | COG (in): . X:-10.85 Y:-19.26 Z:26.18 |
301 56 N6 39571 | 897.18 -1066.43  -527.59 0 0
302 | 56 N5 | 34827 843.63 1062.41 | 49693 | 0 0
303 56 N73A 13.58 28.42 40.22 0 0 0
(304! 56 | N72 1.58 28.43 475 0 0 0
305 56 Totals: _62.61 1797.66 | 31.45 B .
306 | 56 | COG (in): | X:-10.85 | Y:-19.26 Z:26.18 |
307 | 57 N6 383.09 888.51 -1030.21 -522.79 0 0
308 | 57 | N5 -365.07 852.3 1119.62 -501.75 0 0
309 57 N73A 8.54 28.42 - 29.15 0 0 [V
1310057 & S N72 Th. 569 | 2843 242 0 It — T geee -
311 57 Totals: 20.87 1797.66 94.35
3121 57 COG (in): . X:-10.85 | Y:-19.26 Z:26.18 | |
313 58 N6 376.78 884.17 -1012.1 -520.39 0 0
314 58 | N5 | -373.48 856.64 1148.22 B 502716 fuleleo. [0 SRTOWEE
315 58 N73A 6.02 28.42 23.62 0 0 0
316 58 | N72 -9.33 28.43 -33.93 | 0 0 0
317 58 Totals: 0 1797.66 125.8 N | . __|
318/ 58 . COG (in): | X:-10.85 | Y:-19.26 Z:26.18 r = 1 L ane e
319 59 N6 370.42 886.41 -1018.86 -521.57 0 0
320 59 | N5 | -383.47 854.4 1133.63 -503.08 0 0
321 59 N73A 3.57 28.42 17.82 0 0 0
322 59 | N72. =8l= 11388 28.43 -38.24 @00 e T
323 59 Totals: -20.87 1797.66 94.35
1324 59 | COG (in): | X:-10.85 | Y:-19.26 Z:26.18
325 60 NG 357.68 890.88 -1032.37 -523.93 0 0
326 60 | NS -403.47 849.93 110444 | -500.94 0 0
1327 60 N73A -1.32 28.43 6.24 0 0 g
328 60 . N72 | -15.49 28.43 -46.86 0 0 0
329 60 Totals: -62.61 1797.66 31.45
1330160  COG (in): | X:-10.85 | Y:-19.26 Z:26.18 L oL — 5 L
1331161 | N6 351.31 893.11 -1039.13 -525.11 0 0
1332 61 N5 -413.46 847.69 1089.84 -499.87 | 0 0
333 61 N73A 3.77 28.43 45 0 0 0
1334 | 61 | N72 . -17.54 28.43 -51.16 0 0 0
335 61 Totals: -83.47 1797.66 0
336 61 | COG (in): X:-10.85 | Y:-19.26 Z.26.18 | ‘
337 62 N6 357.62 897.45 -1057.23 -527.51 0 0
338 62 | N5 -405.06 843.35 1061.24 -497 .46 0 0 |
339 62 N73A -1.26 28.43 5.98 0 0 0
340 | 62 N72 | -13.91 28.43 -41.44 ] 0 0 I 0
341 62 Totals: -62.61 1797.66 -31.45 _
3421 62 | COG (in): | X:-10.85 | Y:-19.26 Z:26.18 | i
343 63 N6 370.24 906.13 -1093.45 -532.31 o 0
1344 63 | N5 | -388.26 834.68 1004.03 | 49264 | O | T
345 63 N73A 3.78 28.42 17.05 0 0 0
346 | 63 | N72 -6.63 28.43 -21.99 | 0 ' 0 I 0
347 63 Totals: -20.87 1797.66 -94 35 —
1348163 | COG (in): | X:-10.85 | Y:-19.26 Z:26.18 I | T owe
349 | 64 N6 376.54 910.46 -1111.56 -534.71 0 0
350 | 64 | N5 | -379.85 830.35 975.43 | -490.23 | 0 0
351 64 | N73A 6.3 28.42 2258 0 | 0 0
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Company
Designer
Job Number

: APT Engineering
cJv
: Manchester 7 CT

. SitePro1 VFA12-HD

Checked By: MST

Joint Reactions (By Combination) (Continued)

LC Joint Label X [Ib] Y (b Z [Ib] MX [Ib-ft] MY [Ib-ft] MZ [Ib-ft]
1352 | 64 | N72 | 299 28.43 -12.26 0 0 ! 0
353 64  Totals: . 0 | 179766 | -125.8 |
1354 | 64 | COG (in): | X:-1085 | Y¥:-19.26 |  Z7:26.18 == |
355 65 N6 382.91 908.23 -1104.8 -533.53 0 0
356 | 65 | N5 -369.86 832.58 990.03 -491.3 0 0
1357 | 65 | N73A _| 875 28.42 28.37 0 0 0
358165  N72 | -94 28.43 /4TSI ] N g [0} 0
359 65 Totals: 20.87 1797.66 -94.35
1360/ 65 | COG (in): | X:-10.85 | Y:-19.26 Z.26.18
361/ 66 __N6 39565 903.76 -1091.29 -531.17 0 0
1362 | 66 | N5 | -34986 | 837.05 |  1019.22 -493.45 0 A Ol
363 66 N73A 13.65 28.42 39.96 0 0 0
364 | 66 N72 | 317 28.43 67 0 0 0
365 66 Totals: 6261 | 179766 -31.45
366 66 COG (in): | X:-10.85 | Y:-19.26 Z:26.18 §
367 68 N6 ~1190.39 902.2 -1516.4 -506.47 0 0
368! 68 | N5 -1128.2 838.62 1465.62 -473.21 0 I 0
369 68 N73A 127.71 28.27 464.19 0 0 0
370 68 | N72 | -106.42 | 2856 -413.41 0 L 0| 0
37168 Totals: 83.47 1797.66 0 -
|3721 68 | COG (in): | X:-30.87 | Y:-19.26 Z:26.18
373| 69 N6 1184.08 897.87 -1498.3 -504.07 0 0
3741 69 N5 -1136.6 84295 149423 -475.63 0 0
375 69 N73A 125.19 28.27 458.67 0 0 0
376 69 | N72 -110.06 28.57 -423.15 0 0 0
377 | 69 Totals: 62.61 1797.66 31.45
378! 69 | COG (in): | X:-30.87 | Y:-19.26 Z.26.18
13791 70 | N6 1171.46 889.19 -1462.11 -499.27 0 0
380 70 | N5 | -1153.41 851.62 1551.46 -480.46 0 0
381 70 N73A 120.16 28.28 447.62 0 0 0
1382] 70 | N72 -117.34 28.57 -442 63 0 0 0
1383 70 Totals: 20.87 1797.66 94.35
384! 70 | coe (-n) X:-30.87 | Y:-19.26 Z:26.18 L
385 71 1165.15 884.85 -1444.01 -496.87 0 0
386 71 N5 . -1161.81 855.96 1580.08 -482.87 0 | 0
387 71 N73A 117.65 28.28 442.1 0 0 R
(3881 71 | N72 __._-_1___201 2858 -452.37 0 0 QFFd -
389 71 Totals: 1797.66 125.8
390 71 COG (in): N 30 87 | Y:-19.26 Z:26.18
1391 72 N6 115878 887.09 -1450.77 -498.06 0 0
392/ 721 N5 | -1171.81 | 853.72 156549  -481.81 0 [ Tapms
393 72 N73A 115.2 28.28 436.31 0 0 0
394 72 N72 -123.04 28.58 -456.68 0 0 0
1395 72 Totals: -20.87 1797.66 94.35
1396 72 COG (in): | X:-30.87 | Y:-19.26 Z:26.18 s
397 73 N6 1146.06 891.56 -1464.28 -500.44 0 0
1308 73 N5 | -1191.82 849.24 1536.3 -479.68 0 i 0
399 73 N73A 1103 28.28 42473 0 0 0
4001 73 | N72 | -127.15 28.58 -465.3 0 (o YR [ = (5
1401 73 Totals: -62.61 1797.66 3145
4021 73 | COG (in) | X:-30.87 | Y:-19.26 Z:26.18
403 74 N6 1139.7 893.79 -1471.04 -501.63 0 0
404 74 | N5 | 120182 | 847 1521.71 -478.62 oM (7 3
405 74 N73A 107.85 28.29 418.94 0 0 =0
406 74 | N72 . -129.2 28.58 -469.61 0 0 0
407 74 Totals -83.47 1797.66 0

DYAcEs

Z:26.18

RISA-3D Version 16.0.5

[ZA AL L \Rev 1 Wodeling\Machester 7 CT VFA12-HD.r3d]
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Company : APT Engineering
" Designer JV
I R ISA Job Number : Manchester 7 CT Checked By: MST
neveraoen cowr  ModelName @ SitePro1 VFA12-HD

Joint Reactions (By Combination) (Continued)

LC Joint Label X [Ib] Y [ib] Z[ib) MX [Ib-ft] MY [Ib-fi] MZ [Ib-ft
409 75 N6 1146.01 898.13 -1489.14 __-504.03 0 0
l410: 75 | N5 | 119342 | 84266 | 149309 | 4762 | O 0
411 75 N73A 11037 | 2828 | 424 47 0___| 0 | 0
412 | 75 | N72 | -125.56 28.58 -459.87 0 0 0
413 75 Totals: -62.61 1797.66 -31.45
414] 75 | COG (in): | X:-30.87 | Y:-19.26 Z:26.18 '
415 76 N6 1158.63 906.81 -1525.33 -508.82 0 0
416 | 76 | NS | -1176.62 834 1435.86 -471.37 0 0
417 76 N73A 1154 28.28 435.51 0 0 0
418 | 76 | N72 -118.28 28.57 -440.39 | 0 0 0
1419 | 76 | Totals: -20.87 | 1797.66 ~ -94.35 ~
420 76 | COG (in): X:-30.87 | Y:-19.26 Z:26.18
421 77 N6 1164.94 911.15 -1543.43 -511.22 0 0
422 | 77 | N5 | -1168.22 829.66 1407.25 | -468.96 0 0
423 77 N73A 117.91 | 28.28 441.03 0 0 0
424 | 77 | N72 -114.64 2857 |  -430.66 7% 1 Oy I [T (B
425 77 Totals: 0 1797.66 -125.8
1426 | 77 ! COG (in) | X:-3087 | Y:-19.26 Z:26.18 |
1427 78 N6 ] 1171.3 | 908.91 -1536.67 -510.03 0 0
428 | 78 | N5 | -1158.21 831.9 _1421.84 -470.02 | 0 (0]
429 78 N73A 120.36 28.28 446.82 0 0 0
430 78 N72 | -112.58 28.57 -426.34 0 0 0
431 78  Totals: 20.87 1797.66 | -94.35 il - [
432 78 | COG (in): | X:-30.87 | Y:-19.26 | = Z:26.18 [l = qEr=
433 79 N6 1184.02 904.44 -1523.15 -507.66 0 0
434 | 79 N5 | -1138.21 836.38 1451.02 | -472.15 | 0 0
435 | 79 N73A 125.26 28.27 458.4 o 0 0
436 79 N72 | -108.47 | 2856 _417.72 o= IIETEE A T0) 0
437 79 Totals: 62.61 1797.66 -31.45
14381 79 | COG (in): | X:-30.87 | Y:-19.26 Z:26.18 |
1439 81 N6 -63.12 890.78 -980.14 -508.07 0 T |
440 81 | N5 6312 | 85003 | 98014 | -48536 ¢ 0 | O
441 81 N73A -391 | 2843 ~ -14.66 0 0 0o
442 | 81 | N72 3.91 28.42 14.66 0 0 0
443 81 Totals: 0 1797.66 0
444 81 | COG (in): . X:-83 [ Y:-1092 Z:25 n
Envelope Joint Reactions
Joint _ X[l __LC_ Y [Ib]. LC  Z[b] LC MX[bft] LC MY[b-ff] LC MZ[bft] LC
1| ‘N6 |max| 1190.39 68 143517 |25| 42744 6 -184.65 6 0 1 0 1
2 | min |-1313.58 | 35! 28455 6 |-1632.29 | 25| -868.28 25 0 1 0 1
3 N5 max| 1325.22 29 1344.56 19/2050.49 6 -157.11 12 0 1 0 1
4 min |-1201.82 |74 231.01 121-1037.13 12| -816.54 | 19 0 1 0
5 N73A max| 176.89 3 83.42 22| 46419 68 0 1 0 1 0 1
. 6 min | -185.25 | 9 | 28.27 68| -504.66 | 35 0 -1 0 1 0 1
7 N72 max| 21128 3 83.42 221 522.5 3 0 1 0 1 0 1
8 min| -202.97 9 | 28.42 4 | -491.16 | 9 | 0 ' 1 0 1 0 1
9 Totals:  |max| 1511.09 3 2837.1 16| 2287.7 6 B
10 | min [-1511.09/ 9 | 1047.66 13| 2287.7 112

RISA-3D Version 16.0.5

[z LA RevT\Modeling\Machester 7 CT VFA12-HD.r3d] Page 10
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Connection consists of (2) 3/4" A325 Bolts:
Tallow = 29800 Ibs
Vallow = 17900 Ibs

Max Reactions: N6 LC25
Fx = 152.97 Ibs

Fy = 0 (in compression)
Fz = 1632.29Ibs

M = 868.28 Ibs-ft

Tapplied = 868.28Ibs-ft / [2.5" (1/12")] = 4168 Ibs / bolt
Vapplied = [(152.9742)+(1632.29/2)]A(1/2) = 1640 / 2 bolts
= 820 Ibs / bolt

Interaction:

"R
i T[Tapplied / Tallow = 4168 Ibs / 29800 Ibs = 0.140 < 1.0, OK
Vapplied / Vallow = 820 Ibs / 17900 Ibs = 0.046 < 1.0, OK

/
/
!I
/ Ks
: i

AIDT E_naneeaé _
Jv SitePro1 VFA12-HD
| Manchester 7 CT CONNECTION CHECK Rt B R A s T
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ATTACHMENT 6



C Squared Systems, LLC
65 Dartmouth Drive

)
Aubum, NH 03032
Loijstems e

support(idesquaredsystems.com

Calculated Radio Frequency Emissions Report

verizon’

Manchester 7
250 Olcott Street, Manchester, CT

June 28, 2024
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Introduction

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed installation of
Verizon’s antenna arrays mounted at 115” on an existing self-support tower located at 250 Olcott Street in Manchester, CT.
The coordinates of the tower are 41° 46> 11.784" N, 72° 33'32.724" W.

Verizon is proposing the following:

1) Install nine (9) multi-band antennas, three (3) per sector to support its commercial LTE and 5G network.

This report considers the planned antenna configuration for Verizon! as well as existing antenna configuration for AT&T?
Eversource’ and T-Mobile? to derive the resulting % MPE of its proposed installation.

FCC Guidelines for Evaluating RF Radiation Exposure Limits

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

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

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

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

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

1 As referenced to Verizon’s Radio Frequency Design Sheet updated 3/19/2024.

2 As referenced to AT&T’s Comnecticut Siting Council Sub-Petition for Declaratory Ruling — Olcott Strect, Manchester, Connecticut, Dated 09/02/2022

3 As referenced to 2024 Antenna Inventory — Manchester 7, provided by Eversource.

4 As referenced to T-Mobile’s Connecticut Siting Council Notice of Exempt Modification — 250 Olcott Street, Manchester, Connecticut, dated 12/17/2021.
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3. RF Exposure Prediction Methods
The emission field calculation results displayed in the following figures were generated using the following formula as
outlined in FCC bulletin OET 65:

GRF? x 1.64 x ERP
41 X RZ

Power Density = ( ) X Off Beam Loss

Where:
EIRP = Effective Isotropic Radiated Power

/( 2 2 )
R = Radial Distance = H™+V

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

Ground reflection factor (GRF) of 1.6

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

Manchester 7 2 June 28, 2024
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4. Antenna Inventory

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

X Power at Ant Power Antenna
Operator ::ic;::t;l Freq Antenna | Gain EIRP | Antenna Model \]’;Vi:‘iltllll Ni‘,ﬁth Le(lflgt b Centerline
(MHz) (Watts) (dBi) | (Watts) Height (ft)
700 160 14.9 4944 65
850 160 15 5060 NHH-65B-R2B 60 0 6 115
Alpha/ 1900 160 17.9 9866 69
60° 2100 240 18 15143 NHHSS-65B- 64 B e "’
3500 20 17.3 1074 R2BT4 64
3700 320 25.5 113540 MTé6413-77A - 0 2.46 115
700 160 14.9 4944 65
850 160 15 5060 NHH-65B-R2B 60 0 6 115
e Beta/ 1900 160 17.9 9866 69
180° 2100 240 18 15143 NHHSS-65B- 64 B . "
3500 20 17.3 1074 R2BT4 64
3700 320 25.5 113540 MT6413-77A - 0 2.46 115
700 160 14.9 4944 65
850 160 15 5060 NHH-65B-R2B 60 0 6 115
Gamma / 1900 160 17.9 9866 69
300° 2100 240 18 15143 NHHSS-65B- 64 0 p 5
3500 20 17.3 1074 R2BT4 64
3700 320 25.5 113540 MT6413-77A - 0 2.46 115

Table 1: Proposed Antenna Inventory>®

5 Antenna heights are in referenced to Verizon’s Radio Frequency Design Sheet updated 3/19/2024.

¢ Transmit power assumes 0 dB of cable loss.
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5. Calculation Results

The calculated power density results are shown in Figure 1 below. For completeness, the calculations for this analysis range
from 0 feet horizontal distance (directly below the antennas) to a value of 3,000 feet horizontal distance from the site. In
addition to the. other worst-case scenario considerations that were previously mentioned, the power density calculations to
each horizontal distance point away from the antennas was completed using a local maximum off beam antenna gain (within
+ 5 degrees of the true mathematical angle) to incorporate a realistic worst-case scenario.

Calculated %MPE vs. Horizontal Distance from Source

14.00% - —_—

12.00%

10.00%

N S |

% General Population MPE

1500 2000 2500 3000
Horlzontal Distance {feet)

o A TET LTE TOC N w—ATET LTE 00 M2 e T ET LTE 7O MY ATET LTE 850 MH2 — ATHT LTE 1900 M2
—ATET LTE 2100 M —TET L TE 2300 MHE —fariron LTE 750 007 w—egizan LT 850 MHr Matiznn LTE 1800 MH)
w—torizon LTE 2100 WH?  ssVerizon 56 3500 MH2 Verizon 5G 3700 MH2  s=—T.Mobide LTE 600 MHz  ==—T-Mohile LTE 700 MH:
— 1 AOBI LTE TRK) MG T-Mobile GSM 1900 MH:2 T-Mahile LTE 2100 MH? s Liobide ([TE 2500 MH2 Eversource 43 MHp

— parsoiree 900 MH? Eversource a50 MH? — e DUICE MICTOWIN  s——lyarsource 173 MH? Eversource 48 MH;

e M MPE Copribiinndd

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

The highest percent of MPE (12.00% of the General Population limit) is calculated to occur at a horizontal distance of 607
feet from antennas. Please note that the percent of MPE calculations close to the site take into account off beam loss, which
is determined from the vertical pattern of the antennas used. Therefore, RF power density levels may increase as the distance
from the site increases. At distances of approximately 1500 feet and beyond, one would now be in the main beam of the
antenna pattern and off beam loss is no longer considered. Beyond this point, RF levels become calculated solely on distance
from the site and the percent of MPE decreases significantly as distance from the site increases.
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Table 2 below lists percent of MPE values as well as the associated parameters that were included in the calculations. The
highest percent of MPE value was calculated to occur at a horizontal distance of 607 feet from the site (reference Figure 1).

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

Power out of

Distance to

Number of . Antenna Power -
Carrier Transmitter pase Statlfm Per Height (sl LA Density . 5. |% MPE
s Transmitter (Feet) Antennas (mW/cmz) (mW/cm®)
(Watts) (Feet)
AT&TLTE 1900 MHz 1 160.0 124.0 607 0.000800 1.000 0.08%
AT&TLTE 2100 MHz 1 240.0 124.0 607 0.000826 1.000 0.08%
AT&TLTE 2300 MHz 1 100.0 124.0 607 0.000643 1.000 0.06%
AT&TLTE 700 MHz 1 80.0 124.0 607 0.000740 0.467 0.16%
AT&TLTE 700 MHz 1 160.0 124.0 607 0.001809 0.467 0.39%
AT&T LTE 700 MHz 1 40.0 124.0 607 0.000484 0.467 0.10%
AT&TLTE 850 MHz 1 80.0 124.0 607 0.000772 0.567 0.14%
Eversource 173 MHz 1 100.0 158.0 607 0.000171 0.200 0.09%
Eversource 450 MHz 1 100.0 177.0 607 0.000076 0.300 0.03%
Eversource 48 MHz 1 100.0 187.0 607 0.000125 0.200 0.06%
Eversource 48 MHz 1 100.0 156.0 607 0.000138 0.200 0.07%
Eversource 900 MHz 1 100.0 177.0 607 0.000100 0.600 0.02%
Eversource Microwave 2 1.0 176.0 607 0.000004 1.000 0.00%
T-Mobile GSM 1900 MHz 1 120.0 135.0 607 0.000239 1.000 0.02%
T-Mobile LTE 1500 MHz 1 120.0 135.0 607 0.000239 1.000 0.02%
T-Mobile LTE 2100 MHz 1 120.0 135.0 607 0.000121 1.000 0.01%
T-Mobile LTE 2500 MHz 1 240.0 135.0 607 0.042041 1.000 4.20%
T-Mobile LTE 600 MHz 1 140.0 135.0 607 0.001199 0.400 0.30%
T-Mobile LTE 700 MHz 1 60.0 135.0 607 0.000783 0.467 0.17%
Verizon 5G 3500 MHz 1 160.0 115.0 607 0.004011 0.567 0.71%
Verizon 5G 3700 MHz 1 320.0 115.0 607 0.044460 1.000 4.45%
Verizon LTE 1900 MHz 1 160.0 115.0 607 0.001046 1.000 0.10%
Verizon LTE 2100 MHz 1 240.0 115.0 607 0.001374 1.000 0.14%
Verizon LTE 750 MHz 1 160.0 115.0 607 0.001598 0.500 0.32%
Verizon LTE 850 MHz 1 160.0 115.0 607 0.001600 0.567 0.28%
Total [12.00%

Table 2: Maximum Percent of General Population Exposure Values

TF requencies listed are representative of the operating band and are not the specific operating frequency.

8 The total % MPE listed is a summation of each unrounded contribution. Therefore, summing each rounded value may not reflect the total value listed in the
table.

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

of the antenna.

7,8, 9,10

10 Reasonable assumptions for the frequency and power was used in the calculation for absolute worst case %MPE for Eversource.

Manchester 7
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6. Conclusion

The above analysis verifies that RF exposure levels from the site with Verizon’s proposed antenna configuration will be well
below the maximum permissible levels as outlined by the FCC in the OET Bulletin 65 Ed. 97-01. Using the conservative
calculation methods and parameters detailed above, the maximum cumulative percent of MPE in consideration of all
transmitters is calculated to be 12.00% of the FCC limit (General Population/Uncontrolled). This maximum cumulative
percent of MPE value is calculated to occur 607 feet away from the site.

7. Statement of Certification

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

/,—\ 3 )
/ | /) a
L@n@aﬁ

June 27, 2024

Report Prepared By: Ram Acharya Date
RF Engineer
C Squared Systems, LLC

W) e
June 28, 2024

Reviewed/Approved By: Martin Lavin Date
Senior RF Engineer
C Squared Systems, LLC
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Attachment A: References

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

IEEE C95.1-2019. IEEE Standard Safety Levels With Respect to Human Exposure to Electric, Magnetic. and Electromagnetic
Fields, 0 Hz to 300 GHz TEEE-SA Standards Board

IEEE (953-2021, IEEE Recommended Practice for Mcasurcments and Computations of Electric. Magnetic. and
Electromagnetic Fields with Respect to Human Exposure to Such Fields. 0 Hz-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'!

Frequency Electric Field  Magnetic Field

Power Density (S) Averaging Time
g‘;}r;{gz(; Sm(?{l/.g/ﬂ)(E) Str?g%:r}:)(E) (mW/cm?) [EF, [H|* or S (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/£%)* 6
30-300 614 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

Power Density (S) Averaging Time
mrﬁlgze) Stre(:gg/;}ll)(E) Str?g%il)(E) (mW/cm?) [E[%, [H or S (minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/£%)* 30
30-300 275 0.073 0.2 30
300-1500 - - /1500 30
1500-100,000 - - 1.0 30

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

Table 3: FCC Limits for Maximum Permissible Exposure

1 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.

12 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

€Xposure.

Manchester 7 8
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Plane-wave Equivalent Power Density
1,000 T T ; T 1 T T
= Occupational/Controlled Exposure
— ——~ General Population/Uncontrofled Exposure
100+ n
10+ i
5+ e
b Se—f e - - i
02+ =
o1 ] [ ] | [ ] 1
0.03 a3 T 3 30 300 I 3,000 30,000 T 300,000
1.34 Frequency (MHz) 1,500 100,000

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

750 MHz
Manufacturer: COMMSCOPE
Model #: NHH-65B-R2B
Frequency Band: 698-806 MHz
Gain: 14.9 dBi
Vertical Beamwidth: 12.4°
Horizontal Beamwidth: 65°
Polarization: +45°
Dimensions (L x Wx D). 71.9°x11.85”x 7.1¢
850 MHz
Manufacturer: COMMSCOPE
Model #: NHH-65B-R2B
Frequency Band: 806-896 MHz
Gain: 15dBi
Vertical Beamwidth: 11.2°
Horizontal Beamwidth:  60°
Polarization: +45°
Dimensions (L x Wx D): 71.97x 11.85”x 7.1¢

Manchester 7
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1900 MHz
Manufacturer: COMMSCOPE
Model #: NHH-65B-R2B
Frequency Band: 1850-1990 MHz
Gain: 17.9dBi
Vertical Beamwidth: 5.2°
Horizontal Beamwidth:  69°
Polarization: +45°
Dimensions (L x Wx D):  71.96” x 11.85” x 7.08*
2100 MHz
Manufacturer: COMMSCOPE
Model #: NHHSS-65B-R2BT4
Frequency Band: 1920-2200 MHz
Gain: 18 dBi
Vertical Beamwidth: 4.9°
Horizontal Beamwidth: 64°
Polarization: +45°

Dimensions (L x W x D):

71.96” x 11.85” x 7.12%

3500 MHz

Manufacturer:

Model #:

Frequency Band:

Gain:

Vertical Beamwidth:
Horizontal Beamwidth:
Polarization:

Dimensions (L x W x D):

COMMSCOPE
NHHSS-65B-R2BT4
3550-3700 MHz

17.3 dBi

5.3°

64°

+45°

71.96” x 11.85” x 7.12*

Manchester 7
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	A. Technical Feasibility.  The existing tower is structurally capable of supporting Cellco’s antennas, RRHs, antenna platform and related equipment.  The proposed shared use of this tower is, therefore, technically feasible.  A Structural Analysis (“S...
	B. Legal Feasibility.  Under C.G.S. § 16-50aa, the Council has been authorized to issue orders approving the shared use of an existing tower, such as the existing tower.  This authority complements the Council’s prior-existing authority under C.G.S. §...
	C. Environmental Feasibility.  The proposed shared use of the existing tower would have minimal environmental effects, for the following reasons:
	1. The proposed installation of nine (9) antennas and nine (9) RRHs on an antenna platform at a height of 115 feet AGL on the existing 180-foot tower would have an insignificant incremental visual impact on the area around the Property.  As mentioned ...
	2. Noise associated with Cellco’s proposed facility will comply with State and local noise standards.  Noise associated with the backup generator is exempt from state and local noise standards.
	3. Operation of Cellco’s antennas at this site would not exceed the RF emissions standards adopted by the Federal Communications Commission (“FCC”).  Included in Attachment 6 of this filing is a Calculated Radio Frequency Emissions Report that demonst...
	4. Under ordinary operating conditions, the proposed installation would not require the use of any water or sanitary facilities and would not generate air emissions or discharges to water bodies or sanitary facilities.  After construction is complete ...

	D. Economic Feasibility.  As previously mentioned, Cellco has entered into an agreement with Eversource for the shared use of the existing tower subject to mutually agreeable terms.  The proposed tower sharing is, therefore, economically feasible.
	E. Public Safety Concerns.  As discussed above, the tower and antenna mounts are structurally capable of supporting Cellco’s antennas, antenna mounting frame, RRHs and all related equipment.  Cellco is not aware of any public safety concerns relative ...

