STATE OF CONNECTICUT
CONNECTICUT SITING COUNCIL

IN RE:

APPLICATION OF HOMELAND TOWERS, : DOCKET NO. 473
LLC AND CELLCO PARTNERSHIP D/B/A

VERIZON WIRELESS FOR A CERTIFICATE

OF ENVIRONMENTAL COMPATIBILITY AND

PUBLIC NEED FOR THE CONSTRUCTION,

MAINTENANCE AND OPERATION OF A

WIRELESS TELECOMMUNICATIONS

FACILITY AT 515 MOREHOUSE ROAD, :

EASTON, CONNECTICUT : MAY 31,2017

RESPONSES OF HOMELAND TOWERS, LLC AND
CELLCO PARTNERSHIP D/B/A VERIZON WIRELESS
TO CONNECTICUT SITING COUNCIL PRE-HEARING INTERROGATORIES

On May 17, 2017, the Connecticut Siting Council (“Council”) issued Pre-Hearing
Interrogatories to Homeland Towers, LLC (“Homeland”) and Cellco Partnership d/b/a Verizon
Wireless (“Cellco™), relating to Docket No. 473. Below are Homeland’s and Cellco’s responses.

Question No. 1

Which frequencies would Cellco initially install at the proposed site? What is the
determining factor for the deployment of additional frequencies within the proposed service area?
Response

Cellco will initially deploy its 700 MHz and 2100 MHz frequencies at the Easton Facility.
Cellco typically deploys 700 MHz only at new sites in more rural settings, like the proposed
facility in Easton. Cellco’s 2100 MHz and other frequencies would be deployed as needed to
address capacity needs. However, with the recent introduction of new “unlimited” service plans,
Cellco is seeing some of its existing 700 MHz only sites reaching “exhaust” levels sooner than

anticipated, requiring the introduction of additional capacity (2100 MHz) at these particular cell
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sites. For this reason, Cellco is now deploying both 700 MHz and 2100 MHz frequencies at all
new cell sites.

Question No. 2

How do the different frequencies interact? Are all frequencies used to transmit voice and
data services? Are all frequencies LTE capable? Please explain.

All of Cellco’s licensed frequencies are LTE capable and are used to transmit voice and
data services. Cellco’s 700 MHz acts as the primary frequency for its LTE service. The 700
MHz frequencies transmit further (provide a larger coverage footprint) and can penetrate
buildings and other indoor locations better than Cellco’s other frequencies. Because the 700
MHZz has a larger footprint and would typically exhaust before other carriers, Cellco attempts to
push as much traffic as possible to its 2100 MHz (AWS) services. Customers nearer the cell site
are more likely to use the 2100 MHz frequencies and the fringe users, physically further from the
cell site would use 700 MHz frequencies.

Question No. 3

What is Cellco’s service design threshold for each frequency?
Response

Cellco’s minimum design threshold for CDMA signal strength is -85 dBm Receive Signal
Strength Indicator (RSSI) for in-vehicle service and -75 dBm RSSI; for in-building service. For
LTE signal strength, Cellco’s minimum design threshold is 114 dB Reverse Link Operational
Path Loss (RLOPL) for in-vehicle service and 95 dB RLOPL for in-building service.

Question No. 4

Application page 8 describes existing wireless service gaps in the proposed service area.



Please provide the area, in square miles, of existing inadequate service for each frequency that
will be initially deployed within the target service area. Would any service gaps remain in the
proposed service area after deployment of the Easton facility? If so, indicate their location and
size.
Response

At 700 MHz, there are currently approximately 2.75 square miles service gaps (areas of
unreliable or non-existent service) in the area that would be covered by the Easton Facility.
Service in Cellco’s 2100 MHz frequencies is effectively non-existent in the target service area.

After the Easton Facility is deployed, several small gaps in Cellco’s 700 MHz wireless
service, totaling approximately 0.6 square miles, will remain in some portions of the area around
the Easton Facility, in large part, due to terrain. One such gap would remain along Route 58
between Norton Road and Center Street, including portion of Center Street. Another gap would
remain along Route 136 near its intersection with Route 58. As indicated on the coverage plots
provided in the Application, even after the deployment of the Easton Facility significant wireless
service gaps will remain at 2100 MHz.

Question No. 5

Could the proposed coverage and capacity services be met by a series of small cell
facilities or a distributed antenna system instead of the proposed macro-tower facility? If small
cells are feasible, approximately how many would be required, assuming optimum placement.
Response

Using series of small cells or DAS systems may be technically feasible “on paper” but is
not the most efficient or cost effective means of providing improved wireless service in the area.

The actual number of small cell facilities that would be needed to provide coverage comparable



to that from the proposed Easton Facility is not known but would be significant given the overall

size of the area that Cellco is attempting to serve and the topography in the southerly portion of

Easton. This approach would also not be the optimal use of network resources like fiber optic

connections, cell site equipment, and manpower for construction of each of the needed facilities.

Question No. 6

Does Cellco have any statistics on dropped calls and/or ineffective attempts in the vicinity

of the proposed facility? If so, what do they indicate? Does Cellco have any other indicators of

substandard service in this area?

Response

There are numerous parameters that Cellco considers in its effort to improve network

performance. The most critical parameters are the Voice Over LTE (VoLTE) Ineffective

Attempts (IA) and VoLTE Dropped Calls (DC). The table below includes the relevant DC and

IA data for the month of April 2017 (excluding weekends and any maintenance windows).

Facility Name Sector Carrier Ineffective Attempts % (IA) | Dropped Calls % (DC)
Easton North 2 CT Gamma 700 MHz 0.49 2.09
Fairfield CT Gamma 700 MHz 0.60 2.33
Plattsville CT Gamma 700 MHz 0.56 1.75
Trumbull Center CT Gamma 700 MHz 1.06 3.08
Weston North CT Beta 700 MHz 1.86 4.91

* Data is for the entire month of April. It excludes Weekends and Maintenance Window

Cellco’s system performance standard is 0.75% or better for dropped calls (DC) and

ineffective attempts (IA). For LTE voice services, none of the surrounding cell sites satisfy

Cellco’s DC performance standard. Only three out of the five surrounding sites satisfies Cellco’s

A performance standard.




Question No. 7

Application page 8 states the proposed site would provide capacity relief to the Fairfield
Alpha and Plattsville Gamma sectors. Provide the following related information:

a) Identify the frequencies that have exhausted at these sectors.

b) What are the issues at adjacent sites/sectors that result in deficient service within
the target service area?

c) What is the percentage of service from of each of these exhausting sectors that
would be now served by the proposed site?

d) Would the deployment of Easton facility be sufficient to address these capacity
concerns or would an additional facility be required in the near term to off-load
traffic.

e) Once the proposed site is on-line and providing capacity relief to adjacent sites,
what would be the effective service area for the 700 MHz frequency from the
proposed site?

Response

Based from the data available through the end of April 2017, the Fairfield Alpha sector
700 MHz and 2100 MHz antennas are exhausting on the Forward Data Volume (FDV).! In
addition, the Fairfield Alpha sector 700 MHz antennas are exhausting on Average Scheduled

Eligible User (ASEU)z, Average Active Connections (Average AC)?, and Maximum Active

" FDV refers to how much data is being consumed by the end users at a given time.

2 ASEU relates to the number of users that are scheduled to use the finite amount of radio spectrum available to
Cellco’s customers. This is a true blocking metric that could keep users from accessing the network.

3 Average AC is an average of how many customers are using network resources at a given time.
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Connections (Max AC)4 matrices. The Plattsville Gamma sector 700 MHz antennas are
exhausting on the FDV and ASEU matrices.

With the deployment of the Easton Facility, Cellco is looking to offload the existing
Fairfield Alpha sector antennas by approximately 8-10% at both 700 MHz and 2100 MHz and
the existing Plattsville Gamma sector antennas by approximately 12-15% at 700 MHz.

In the near term (one (1) year projected data), Cellco expects that the Easton Facility will
provide the Plattsville cell site with sufficient capacity relief. Longer term, additional facilities
will be needed however, to resolve the exhaust problems at the Fairfield (Alpha sector) Facility.
Cellco is currently evaluating the addition of at least two (2) small cells facilities in the area and
a new macro-cell facility in the steeple of First Presbyterian Church at 2475 Easton Turnpike, in
Fairfield CT.

As proposed, the effective service area of the Easton Facility would be 6.43 square miles
at 700 MHz. The actual effective service area will be determined once the Easton Facility is on-
air, the neighboring sectors are optimized and post-development drive test data, with the
proposed site on-air, is evaluated.

Question No. 8

Provide an estimate of the residential population living within the 700 MHz target service

arca.

Response

The estimated residential population living within the 700 MHz wireless service footprint is

6,505.

* Max AC is total number of customers using network resources at a given time.
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Question No. 9

Provide a traffic count for major roads that would be served by the proposed facility.
Response

According to Connecticut Department of Transportation information, there are 5,200
average daily trips (ADTs) along Route 58 near its intersection with Route 136; 6,500 ADTs
along Route 136 near its intersection with Route 58; and 8,900 ADTs along Route 59 near its
intersection with Center Street.

Question No. 10

Can the proposed facility support text-to-911 service? Is additional equipment required
for this purpose? Is Cellco aware of any Public Safety Answering Points in the area of the
proposed site that are able to accept text-to-911?

Response

Yes, the proposed Easton Facility will support text-to-911 as soon as the Public Safety
Answering Point (PSAP) is capable of receiving text-to-911. No additional cell site equipment is
necessary to support this service. Cellco is not aware of any Public Safety Answering Points in
the area of the proposed Bridgeport NE cell site that are about to accept text-to-911 at this time.

Question No. 11

Would Cellco’s installation comply with the intent of the Warning, Alert and Response
Network Act of 20067
Response

Yes.

Question No. 12

When did Cellco issue a search ring for this area? Provide a map depicting the search



ring. Did Cellco investigate other sites prior to selecting the proposed site? If so, provide a
listing/map of the sites investigated and the reason(s) for rejection.
Response

Cellco issued its Easton search area in May of 2014. A copy of Cellco’s search area map
is included in Attachment 1. Homeland was primarily responsible for the site search effort in
Easton. Alternative sites investigated are included in the Site Search Summary behind Tab 8 of
the Application.

Question No. 13

The power density analysis in Application Tab 14 does not have a value for the Town
antenna located at a tower height of 95 feet above ground level. Please revise if necessary.
Response

The power density analysis has been revised to include the value for the Town’s
microwave antenna located at a tower height of 95 and 150 feet. The conservatively calculated
maximum RF emissions at street level from the assumed worst-case operations is 1.1176 percent
of the FCC general population MPE limit. The revised analysis is included in an updated FCC
compliance report by Pinnacle Telecom Group dated 5/31/17 and included in Attachment 2.

Question No. 14

Referencing Application Tab 14, provide the following information: number of channels
per sector for each antenna system, effective radiated power per channel for each antenna system,

height of each antenna system, and the frequency at which each antenna system would operate.



Response

Verizon’s Equipment:

General Data

|

Frequency Bands

746 hMHz, 1900 MHz and 2100 MHz

Service Covarage Type

Sectorized

Antenna Type

Directionai Panal

Antenna Centerline Haighit

145 ft

Antenna Lina Lass

Assumed 0 dB (conservatively ignored)

746 MHz Antenna Data

|

Antenna Model (Max. Gainj

CS5S X7C-FRO-660-VRE (15.8 dBY

RF Channels per Sector

Four A0-watt channels

1900 MHz Antenna Data

]

Antenna hoadel (Max. Gainl

Amphenol WWXLE2X10G00 (16,6 dBi)

RF Channels per Sactor

Twea 80-watt channels

2100 MHz Antenna Data

Antenna kode! (Max_Gain)

Amphencl WWXDE2AX19G00 (19.0 dBi}

RF Channels per Sector

Twa B0-watt channels

Town’s Public Safety Equipment:

Freg. Band snd Use

Max. Authorized Transmitter power

Easten EMS

SGHz MHz

155,295 MHz 110 walis

EBasion Police Departmeant ——)
154.040 MHz 70 walts
Easmn’ﬁi?aor;gfmwm 100 watis
Town of Eastor Public Safety MW 5 wats

These tables have also been included in the updated Antenna Site FCC RF Compliance

Assessment and Report, dated May 30, 2017 (Attachment 2).

Question No. 15

What measures are proposed to ensure site security?

Response

The tower and related equipment would be surrounded by an eight-foot security fence and
locked gate. The fence surrounding the compound will maintain an anti-climb chain link mesh

design. Cellco’s radio equipment cabinets are locked and remotely monitored for intrusion 24

hours a day.




Question No. 16

Identify the safety standards and/or codes by which equipment, machinery, or technology
would be used or operated at the proposed facility.
Response

o 2012 International Building Code with the 2016 CT Building Code Amendments

o National Electric Code (NFPA70)

o 2005 CT State Fire Safety Code with the 2009 Amendments

o TIA-222-G-1 “Structural Standards for Steel Antenna Towers and Antenna

Supporting Structures”.
° Occupational Safety and Health Administration (OSHA).

Question No. 17

Page 8 of the Application states, “The back-up generator would be used to recharge the
batteries.” If the generator failed to start, about how long could the batteries alone supply power
to Cellco’s proposed telecommunication facility?

Response

The back-up batteries could supply power to the facility for 4 to 8 hours depending upon
site loading. If site traffic increases significantly, battery life could be limited to as little as two
(2) hours. This is why a permanent back-up power supply is so critical to the system.

Question No. 18

Describe any spill and/or leak prevention features of the diesel generator for fuel storage

and tank re-filling.
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Response

The diesel fuel tank, included as a part of the generator unit, maintains a double-walled
tank with leak detection alarms. The generator also maintains secondary containment for engine
oil and coolant within the generator’s weather enclosure.

Question No. 19

Does the Town’s equipment have an emergency backup power source?
Response

The Town currently uses a battery backup system at its other emergency service repeater
locations around town. At this time, the Town has not decided on an emergency backup power
source for their equipment at the proposed Easton Facility.

Question No. 20

Is it feasible to install a single generator within the compound capable of supplying
emergency power to multiple carriers? Please explain.
Response

It is feasible that a properly sized generator at this site could provide back-up power to
Cellco’s and the Town’s radio equipment.

Question No. 21

Can the proposed facility be relocated towards the southwest property line?
Response

Placement of the proposed facility closer to the southwest property line would require
additional clearing of trees and would place the facility closer to wetland resources located
primarily on the adjacent Aquarion Water Company land. Considering the facility is located

within the public water supply watershed of Hemlocks Reservoir, an active source of public
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drinking water for the Aquarion Water Company of Connecticut — Main System (PWSID
#CT0150011), the additional ground disturbance and tree removal associated with possible
relocation of the proposed facility closer to the southwest property line would increase the
potential for erosion and sedimentation that could affect water quality, particularly in the nearby
wetland areas. Homeland would not therefore, recommend moving the facility closer to the
southwest property line.

Question No. 22

Was a site considered behind the animal control shelter? If not, why not?
Response

The area behind the animal control shelter is on a separate Town-owned parcel and was
considered as an alternative tower site during the nearly three year municipal consultation
process. In the end, the Town wanted to keep the rear portion of this parcel as open space.
Additionally, a site behind the animal control shelter would be approximately 60 feet lower in
ground elevation than the proposed tower location and would require a taller structure to meet the
Town’s and Cellco’s service objectives.

Question No. 23

What is the distance/direction to the nearest National Audubon Society designated

Important Bird Area?

Response

The closest Important Bird Area (“IBA”) to the site is The Nature Conservancy’s Devil’s
Den Preserve in Easton located approximately 2.25 miles to the northwest. This preserve is The
Nature Conservancy's largest contiguous preserve in Connecticut, and is part of the largest tract

of protected land located in the towns of Easton, Weston, Redding and Wilton in densely
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developed Fairfield County. Devil's Den supports large populations of all of Connecticut’s forest
interior nesting bird species. Due to the significant distance separating the proposed facility from
this IBA, no adverse impact to this resource or the bird species it supports are anticipated by the
proposed development. Please see the Avian Resources Map provided as Attachment 3 for
additional information.

Question No. 24

Would the proposed facility comply with the United States Fish and Wildlife Service
recommended guidelines for reducing impacts to migratory birds?
Response

In August 2016, the USFWS prepared its Recommended Best Practices for
Communication Tower Design, Siting, Construction, Operation, Maintenance, and
Decommissioning. These suggested best practices were developed to assist tower companies in
developing communication systems in a way which minimizes the risk to migratory birds and
threatened and endangered species. The proposed facility would comply with the USFWS®
recommended guidelines for reducing impacts to migratory birds as follows. The proposed
facility would consist of a 157-foot “monopine” structure which requires neither guy wires nor
lighting and is therefore consistent with USFWS’ suggested tower design criteria: tower height is
less than 200 feet above ground level (157 feet is proposed); no guy wires; no tower lighting and
on-ground security lighting will be down-shielded and motion-sensored. In addition, placement
of the facility avoids wetlands, known bird concentration areas (closest IBA is approximately
five (5 ) miles away), rare species habitat (December 5, 2016 DEEP Natural Diversity Data Base
letter did not reveal any rare species in proximity to the proposed facility) and ridgelines, thereby

minimizing environmental impacts that could affect migratory birds. In order to comply with the
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USFWS’ construction recommendations, the following considerations will be made to reduce the
take of birds: 1) If construction activities should occur during the peak nesting period of April 15
through July 15°, efforts would be taken to complete tree clearing work prior to April 15th; 2) or,
if tree clearing has not been completed by April 15th, an avian survey may be conducted to
determine if breeding birds would be disturbed; and 3) If the avian survey concludes that
breeding birds would be disturbed, tree clearing activities may be restricted from the April 15
through July 15 peak nesting period (or a modified time frame based on the specific findings of
the survey).

Question No. 25

Is the site within an area defined as core forest? If so, how would development of the site
affect core forest values?
Response

A forest fragmentation model has been developed by the University of Connecticut
Center for Land Use Education and Research (“CLEAR”) to classify forest cover into four main
categories of increasing disturbance — core, perforated, edge and patch — based on a key metric
called edge width.® Core forest areas are sub-classified into three categories — small core,
medium core, and large core — based on the area of a given core patch: large core forest =>500
acres; medium core = 500 — 250 acres; small core = <250 acres. Based on this forest block
classification tool, the subject property forest is classified as an Edge Forest Block (+199 acres)

as a result of the on-site school and surrounding residential developments and roadways that have

5 USFWS identifies the peak avian nesting season as April 15 through July 15 and recommends clearing activities be
performed before this period in order to comply with the Migratory Bird Treaty Act, personal communication with
Maria Tur, USFWS New England Field Office, February 27, 2014.

6 Forest Fragmentation Assessment Model. UCONN Center for Land Use Education and Research. 2007.
http://clear.uconn.edu/Projects/landscape/forestfrag/index.htm
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significantly fragmented the small core forest block (+118 acres) located nearby to the west.
Refer to the Forest Fragmentation Map provided in Attachment 4.

Development of the proposed facility will result in approximately 0.35 acre of forest
removal within the Edge Forest Block which represents +0.18% of the total Edge Forest Block.
Therefore, since the proposed facility will not result in fragmentation of a core forest block and
clearing would be limited to minor impact to the Edge Forest Block, no significant change to the
overall nature and function of this forest habitat would occur due to the proposed development
and no impact to core forest values would result.

Question No. 26

Were return receipts received for each abutting landowner identified in the application?
If not, list the abutters that did not receive notice and describe any additional effort to serve

notice.

Response

Cellco received 21 of the 22 certified mail receipts back from abutting landowners. A
receipt was not received from Ricardo Lagos and Ariana Stolarz, the owners of property at 410
Morehouse Road. On May 30, 2017, a notice letter were resent to this property owner by regular

mail.
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CERTIFICATION OF SERVICE

I hereby certify that on this 31% day of May 2017, a copy of the foregoing was sent via
electronic mail to the following:

Pamela Westmoreland

400 Morehouse Road

Easton, CT 06612
pwestmor@hotmail.com

/o) P

’Kenneth C. Baldwin
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InNTROducTiON AND SUMMARY

At the request of Homeland Towers, LLC, Pinnacle Telecom Group has
performed an independent expert assessment of radiofrequency (RF) levels and
related FCC compliance for wireless antenna operations on a proposed 150-foot

monopole proposed at 515 Morehouse Road in Easton, CT.

Homeland Towers refers to the prospective site as “CT254”, and the proposed
pole will accommodate the directional panel antennas of Verizon Wireless, which
plan to occupy the highest antenna mounting position on the pole, with an
antenna center line of 145 feet. Easton Police Department and Easton EMS
propose to mount antennas at the top of the pole at 150 feet. Easton Fire
Department plans to mount antennas at 75 feet on the pole, we note that are
point-to-point (dish) antennas at 150ft and 95ft on the monopole which are also
included in the analysis.

The FCC requires wireless antenna operators to perform an assessment of the
RF levels from all the transmitting antennas at a site whenever antenna
operations are added or modified, and ensure compliance with the FCC
Maximum Permissible Exposure (MPE) limit in areas of unrestricted public

access, i.e., at street level around the site.

This assessment of antenna site compliance is based on the FCC limit for
general population “maximum permissible exposure” (MPE), a limit established
as safe for continuous exposure to RF fields by humans of either sex, all ages

and sizes, and under all conditions.

The result of an FCC compliance assessment can be described in layman’s
terms by expressing the calculated RF levels as simple pércentages of the FCC
MPE limit. In that way, the figure 100 percent serves as the reference for
compliance, and calculated RF levels below 100 percent indicate compliance
with the MPE limit. An equivalent way to describe the calculated results is to
relate them to a ‘“times-below-the-limit’ factor. Here, we will apply both

descriptions.



The result of the FCC compliance assessment in this case is as follows:

a

At street level around the site, the conservatively calculated maximum RF
level caused by Verizon Wireless' panel antenna operations and all other
proposed antenna operation is 1.1176 percent of the FCC general
population MPE limit, well below the 100-percent reference for
compliance. In other words, even with calculations designed to
significantly overstate the RF levels versus those that could actually occur
at the site, the worst-case calculated RF level in this case is still more
than 89 times below the limit defined by the federal government as safe
for continuous exposure of the general public.

The results of the calculations provide a clear demonstration that the RF
levels, even under worst-case circumstances, would satisfy the FCC
requirement for controlling potential human exposure to RF fields.
Moreover, because of the conservative methodology and assumptions
applied in this analysis, RF levels actually caused by any antenna
operations at this site will be even less significant than the calculation

results here indicate.

The remainder of this report provides the following:

0

relevant technical data on the parameters for the wireless carrier and the
proposed Municipal operations;

a description of the applicable FCC mathematical model for assessing
compliance with the MPE limit, and application of the relevant technical
data to that model; and

analysis of the results of the calculations, and the compliance conclusion

for the proposed site.

In addition, two Appendices are included. Appendix A provides background on

the FCC MPE limit, along with a list of key references. Appendix B provides a

summary of the qualifications of the author of this report.



ANTENNA ANd Transmission Data

As described, the proposed 150-foot pole will accommodate Verizon Wireless.
Verizon wireless proposes to occupy the highest mounting position on the pole,
and this analysis will include an assumption of “worst-case” for a Verizon

Wireless site with an antenna centerline of 145 feet.

| General Data B
| Frequency Bands - 746 MHz, 1900 MHz and 2100 MHz
Service Coverage Type Sectorized
Antenna Type Directional Panel
Antenna Centerline Height 145 ft.
Antenna Line Loss - Assumed 0 dB (conservatively ignored)
746 MHz Antenna Data |
Antenna Model (Max. Gain) CSS X7C-FRO-660-VRO (15.8 dBi)
RF Channels per Sector Four 30-watt channels
1900 MHz Antenna Data |
Antenna Model (Max. Gain) Amphenol WWX063X19G00 (18.6 dBi)
RF Channels per Sector Two 60-watt channels
| 2100 MHz Antenna Data |
“Antenna Model (Max. Gain) Amphenol WWX063X19G00 (19.0 dBi)
RF Channels per Sector Two 60-watt channels

The area below the antennas, at street level, is of interest in terms of potential
“uncontrolled” exposure of the general public, so the antenna’s vertical-plane
emission characteristic is used in the calculations, as it is a key determinant in

the relative level of RF emissions in the “downward” direction.

By way of illustration, Figure 1 that follows shows the vertical-plane radiation
pattern of the antenna model to be used by Verizon Wireless in the 1900 MHz
frequency band. Note that in this type of diagram, the antenna is effectively
pointed at the three o'clock position (the horizon) and the relative strength of the

pattern at different angles is described using decibel units.



The use of a decibel scale to describe the relative pattern at different angles
incidentally tends to visually understate the actual focusing effects of the
antenna.

Where the antenna pattern reads 20 dB, for example, the relative RF energy
emitted at the corresponding downward angle is 1/100th of the maximum that
occurs in the main beam (at 0 degrees); at a 30 dB point, the level is 1/1,000th of

the maximum.

Note that the automatic pattern-scaling feature of our internal software may skew
side-by-side visual comparisons of different antenna models, or even different

parties’ depictions of the same antenna model.

et = 'y O d
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]

Figure 1. Commscope JAHH-65B-R3B Antenna — 1900 MHz Vertical-plane Pattern

In addition, and as mentioned at the outset, Easton Township Police, EMS,
Public Safety and Fire have several omnidirectional (whip) antenna operations
and microwave antennas proposed at the site. A search of FCC records

indicates the Easton Township is authorized for the following;




Freq. Band and Use Max. Authorized Transmitter power
~ Easton EMS -
155.295 MHz iFlCawaiis
Easton Police Department
154.040 MHz AOINatS
Easton Fire Department
33 56 MHz 100 watts i
Town of Easton Public Safety MW 5 watts

5GHz MHz oW

Compliance Analysis

FCC Office of Engineering and Technology Bulletin 65 (“OET Bulletin 65%)
provides guidelines for mathematical models to calculate potential RF exposure

levels at various points around transmitting antennas.

Around an antenna site at ground level (in what is called the “far field” of the
antennas), the RF levels are directly proportional to the total antenna input power
and the relative antenna gain (focusing effect) in the downward direction of
interest — and the levels are otherwise inversely proportional to the square of the
straight-line distance to the antenna. Conservative calculations also assume the
potential RF exposure is enhanced by reflection of the RF energy from the
intervening ground. Qur calculations will assume a 100% “perfect”, mirror-like

reflection, which is the absolute worst-case approach.

The formula for ground-level MPE compliance assessment of any given wireless

antenna operation is as follows:

MPE% = (100 * TxPower * 10 @maxVdisc/10 * 43 / (MPE * 4n * R?)

where
MPE% = REF level, expressed as a percentage of the FCC MPE
limit applicable to continuous exposure of the general
public
100 = factor to convert the raw result to a percentage
TxPower = maximum net power into antenna sector, in milliwatts, a

function of the number of channels per sector, the
transmitter power per channel, and line loss



10 (Gmax-Vdisc)/10

numeric equivalent of the relative antenna gain in the
direction of interest downward toward ground level

4 = factor to account for a 100-percent-efficient energy
reflection from the ground, and the squared relationship
between RF field strength and power density (22= 4)

MPE = FCC general population MPE limit

R = straight-line distance from the RF source to the point of
interest, centimeters
The MPE% calculations are normally performed out to a distance of 500 feet
from the facility to points 6.5 feet (approximately two meters, the FCC-
recommended standing height) off the ground, as illustrated in Figure 2 below.

antenna
- Q
height N
from R
antenn
a
bottom
to6.5'
above |
I
I | | | | I ] | |
0 » 500

Ground Distance D from the site

Figure 2. Street-level MPE% Calculation Geometry

It is popularly understood that the farther away one is from an antenna, the lower
the RF level — which is generally but not universally correct. The results of
MPE% calculations fairly close to the site will reflect the variations in the vertical-
plane antenna pattern as well as the variation in straight-line distance to the
antennas. Therefore, RF levels may actually increase slightly with increasing
distance within the range of zero to 500 feet from the site. As the distance
approaches 500 feet and beyond, though, the antenna pattern factor becomes
less significant, the RF levels become primarily distance-controlled, and as a
result the RF levels generally decrease with increasing distance, and are well

understood to be in compliance.



FCC compliance for a multiple-band antenna operation is assessed in the
following manner. At each distance point along the ground, an MPE%
calculation is made for the RF effect in each frequency band, and the sum of the
individual MPE% contributions at each point is compared to 100 percent, which
serves as the normalized reference for the FCC MPE limit.

We refer to the sum of the individual MPE% contributions as “total MPE%”, and
any calculated MPE% total MPE% result exceeding 100 percent is, by definition,
higher than the FCC limit and represents non-compliance and a need to mitigate
the RF levels. If, on the other hand, all results are below 100 percent, that set of
results serves as a demonstration of compliance with the MPE limit. Note that
according to the FCC, when directional antennas are used, the compliance
assessments are based on the RF effect of a single antenna sector (or, in cases
of non-identical parameters, the worst-case effect of any individual sector).

The following conservative methodology and assumptions are incorporated into

the MPE% calculations on a general basis:

1. The antennas are assumed to be operating continuously at maximum
power, and at maximum channel capacity. In addition, the effects of

antenna line loss are ignored wherever possible.

2. The power-attenuation effects of shadowing or other obstructions to the

line-of-sight path from the antenna to the point of interest are ignored.

3. The calculations intentionally minimize the distance factor (R) by
assuming a 6'6” human and performing the calculations from the bottom
(rather than the centerline) of each operator’s lowest-mounted antenna,
as applicable.

4. The potential RF exposure at ground level is assumed to be 100-percent
enhanced (increased) via a “perfect’ field reflection from the intervening

ground.



The net result of these assumptions is to significantly overstate the calculated RF
exposure levels relative to the levels that will actually occur — and the purpose of
this conservatism is to allow very "safe-side” conclusions about compliance. The
table that follows provide the results of the MPE% calculations for each operator,
with the worst-case result highlighted in bold in the last column of the table.
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As indicated, the overall worst-case calculated result is 1.1176 percent of the
FCC general population MPE limit — well below the 100-percent reference for

compliance, particularly given the significant conservatism incorporated in the
analysis.

A graph of the overall calculation results, shown below, provides perhaps a
clearer visual illustration of the relative compliance of the calculated RF levels.
The line representing the overall MPE% results barely rises above the graph's

baseline, and shows a consistent, comfortable margin to the FCC MPE limit.
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Compliance Conclusion

The FCC MPE limit has been constructed in such a manner that continuous
human exposure to RF fields up to and including 100 percent of the MPE limit is
acceptable and completely safe.

The conservatively calculated maximum RF effect at street level from the
assumed worst-case operations is 1.1176 percent of the FCC general population
MPE limit.
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In other words, even with an extremely conservative analysis intended to
dramatically overstate the RF effects of any scenario at the site, the calculated
worst-case RF level is still more than 89 times below the FCC MPE limit.

The results of the calculations indicate clear compliance with the FCC regulations
and the related MPE limit, even for a worst-case scenario. Because of the
conservative calculation methodology and operational assumptions applied in
this analysis, the RF levels actually caused by the antennas will be even less
significant than the calculation results here indicate, and compliance would be

achieved by an even larger margin.

Cerrification

The undersigned certifies as follows:

1. 1 have read and fully understand the FCC regulations concerning RF safety
and the control of human exposure to RF fields (47 CFR 1.1301 et seq).

2. To the best of my knowledge, the statements and information disclosed in
this report are true, complete and accurate.

3. The analysis of site RF compliance provided herein is consistent with the
applicable FCC regulations, additional guidelines issued by the FCC, and
industry practice.

4. The results of the analysis demonstrate compliance with the FCC regulations
and limit concerning the control of potential human exposure to the RF

emissions from antennas.

Dw,aﬂ W - 5/31/17

Daniel Penesso " Date
Director- RF Engineering
Pinnacle Telecom Group, LLC
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Appendix A. BackGground on the FCC MPE Limit

As directed by the Telecommunications Act of 1996, the FCC has established
limits for maximum continuous human exposure to RF fields.

The FCC maximum permissible exposure (MPE) limits represent the consensus
of federal agencies and independent experts responsible for RF safety matters.
Those agencies include the National Council on Radiation Protection and
Measurements (NCRP), the Occupational Safety and Health Administration
(OSHA), the National Institute for Occupational Safety and Health (NIOSH), the
American National Standards Institute (ANSI), the Environmental Protection
Agency (EPA), and the Food and Drug Administration (FDA). In formulating its
guidelines, the FCC also considered input from the public and technical
community — notably the Institute of Electrical and Electronics Engineers (IEEE).

The FCC'’s RF exposure guidelines are incorporated in Section 1.301 et seq of its
Rules and Regulations (47 CFR 1.1301-1.1310). Those guidelines specify MPE
limits for both occupational and general population exposure.

The specified continuous exposure MPE limits are based on known variation of
human body susceptibility in different frequency ranges, and a Specific
Absorption Rate (SAR) of 4 watts per kilogram, which is universally considered to
accurately represent human capacity to dissipate incident RF energy (in the form
of heat). The occupational MPE guidelines incorporate a safety factor of 10 or
greater with respect to RF levels known to represent a health hazard, and an
additional safety factor of five is applied to the MPE limits for general population
exposure. Thus, the general population MPE limit has a built-in safety factor of
more than 50. The limits were constructed to appropriately protect humans of
both sexes and all ages and sizes and under all conditions — and continuous
exposure at levels equal to or below the applicable MPE limits is considered to
result in no adverse health effects or even health risk.

The reason for two tiers of MPE limits is based on an understanding and
assumption that members of the general public are unlikely to have had
appropriate RF safety training and may not be aware of the exposures they
receive; occupational exposure in controlled environments, on the other hand, is
assumed to involve individuals who have had such training, are aware of the
exposures, and know how to maintain a safe personal work environment.

The FCC's RF exposure limits are expressed in two equivalent forms, using
alternative units of field strength (expressed in volts per meter, or V/m), and
power density (expressed in milliwatts per square centimeter, or m\W/cm?). The
table on the next page lists the FCC limits for both occupational and general
population exposures, using the mW/cm? reference, for the different radio
frequency ranges.
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Frequency Range (F) Occupational Exposure General Public Exposure

(MHz) { mWicm?) ( mW/cm?2)
03-1.34 100 100
1.34-3.0 100 180 / F?

3.0-30 900 / F? 180/F2
30 - 300 1.0 0.2
300 - 1,500 F /300 F /1500
1,500 - 100,000 5.0 1.0

The diagram below provides a graphical illustration of both the FCC's
occupational and general population MPE limits.

Power Density
(mWicm?)

100 Occupational

N

General Public

50 _|
1.0 | 3 e
02 | .
|
| I | | I [ 71 |
03 134 30 30 300 1,500 100,000
Frequency (MHz)

Because the FCC's RF exposure limits are frequency-shaped, the exact MPE
limits applicable to the instant situation depend on the frequency range used by
the systems of interest.

15



The most appropriate method of determining RF compliance is to calculate the
RF power density attributable to a particular system and compare that to the
MPE limit applicable to the operating frequency in question. The result is usually
expressed as a percentage of the MPE limit.

For potential exposure from multiple systems, the respective percentages of the
MPE limits are added, and the total percentage compared to 100 (percent of the
limit). If the result is less than 100, the total exposure is in compliance; if it is
more than 100, exposure mitigation measures are necessary to achieve
compliance.

Note that the FCC “categorically excludes” all “non-building-mounted” wireless
antenna operations whose mounting heights are more than 10 meters (32.8 feet)
from the routine requirement to demonstrate compliance with the MPE limit,
because such operations “are deemed, individually and cumulatively, to have no
significant effect on the human environment’. The categorical exclusion also
applies to all point-to-point antenna operations, regardless of the type of structure
they're mounted on. Note that the FCC considers any facility qualifying for the
categorical exclusion to be automatically in compliance.

FCC References on RF Compliance

47 CFR, FCC Rules and Regulations, Part 1 (Practice and Procedure), Section
1.1310 (Radiofrequency radiation exposure limits).

FCC Second Memorandum Opinion and Order and Notice of Proposed
Rulemaking (FCC 97-303), In the Matter of Procedures for Reviewing Requests
for Relief From State and Local Regulations Pursuant to Section 332(c)(7}(B)(v)
of the Communications Act of 1934 (WT Docket 97-192), Guidelines for
Evaluating the Environmental Effects of Radiofrequency Radiation (ET Docket
93-62), and Petition for Rulemaking of the Cellular Telecommunications Industry
Association Concerning Amendment of the Commission's Rules to Preempt
State and Local Regulation of Commercial Mobile Radio Service Transmitting
Facilities, released August 25, 1997.

FCC First Memorandum Opinion and Order, ET Docket 93-62, In the Matter of
Guidelines for Evaluating the Environmental Effects of Radiofrequency Radiation,
released December 24, 1996.

FCC Report and Order, ET Docket 93-62, In the Matter of Guidelines for
Evaluating the Environmental Effects of Radiofrequency Radiation, released
August 1, 1996.

FCC Office of Engineering and Technology (OET) Bulletin 65, “Evaluating
Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields”, Edition 97-01, August 1997.

FCC Office of Engineering and Technology (OET) Bulletin 56, “Questions and
Answers About Biological Effects and Potential Hazards of RF Radiation”, edition
4, August 1999.
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Appendix B. Summary of Expert Qualifications

Daniel Penesso, Director —

S

RF Engineering, Pinnacle Telecom Group, LLC

Synopsis:

¢ 19 years of experience in all aspects of wireless RF
engineering, including network design and
implementation, interference analysis, FCC and FAA
regulatory matters, and antenna site compliance with
FCC RF exposure regulations

¢ Have performed RF engineering and FCC compliance
work for all the major wireless carriers — AT&T, Verizon
Wireless, Sprint, T-Mobile, and MetroPCS, as well as
Crown Castle

» Have served as an expert withess on RF engineering
and/or FCC RF compliance more than 100 times before
municipal boards in New Jersey and New York

Education:

¢ Bachelor of Science in Electrical Engineeri@,
DeVry Institute of Technology, Chicago, IL, 1987

Current Responsibilities

e Manages PTG staff work involving FCC RF compliance
for wireless antenna sites, including the provision of math-
and measurements-based site compliance reports,
related expert testimony in municipal hearings, and
compliance-related support in client meetings with
prospective site landlords and in town meetings

s Provides math-based FCC compliance assessments and

reports for PTG's wireless clients, including AT&T,

Verizon Wireless, T-Mobile, Sprint, MetroPCS, and Crown

Castle

Responsible for providing client consulting and in-house

training on FCC and OSHA RF safety compliance

Prior Experience:

Have served as senior RF engineer for four of the five

national wireless carriers — AT&T, T-Mobile, Sprint, and

MetroPCS — in the New York and New Jersey markets

¢ Served as an RF engineer for Metricom, Triton PCS, Alltel
Communications, and Western Wireless

e Have worked as an RF engineer for several engineering

services companies, including Sublime Wireless, Amirit

Technologies, Celcite, and Wireless Facilities

Incorporated
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