SUPPLEMENTAL AGENDA
PURCELLVILLE TOWN COUNCIL MEETING/WORK SESSION
TUESDAY, FEBRUARY 26, 2019 7:00 PM
TOWN HALL COUNCIL CHAMBERS
________________________________________________________________________
1)

Additional Information for DISCUSSION/ACTION ITEMS:
3a.
Update on Second Cell Tower* (Council member Ogelman) (pgs. 3-45)

*Roll Call Votes
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REPORT
DISCUSSION/ACTION ITEM

Item #3a
SUBJECT:

Update on Second Cell Tower

DATE OF MEETING:

February 26, 2019

CONTACT(S):

Council member Nedim Ogelman

MOTION(S):
“I move that the Purcellville Town Council direct staff to issue an Invitation for Bid, seeking
bids for the lease of land by a private party on the Town’s wastewater treatment facility
property, with such lease to be for the sole purpose of constructing and maintaining a
privately-owned cell tower that is designed and managed to: (i) enhance cellular signal
strength for individual town residents and businesses, (ii) fill gaps in existing cell coverage,
particularly in the southwest quadrant of Town, (iii) increase the number of channels, or
bandwidth, available for cellular communications, (iv) accommodate the equipment of at
least two cell carriers, and (v) meet other criteria as staff deems to be in the best interest of
the Town as it prepares the Invitation for Bid.”
OR
“I move that the Purcellville Town Council direct staff to issue an Invitation for Bid, seeking
bids for the design and construction of a cell tower that will be owned and maintained by
the Town, to be located on the Town’s wastewater treatment facility property. The
Invitation for Bid shall indicate that the cell tower shall be designed and constructed to
allow the Town to accomplish the following: (i) enhance cellular signal strength for
individual town residents and businesses, (ii) fill gaps in existing cell coverage, particularly
in the southwest quadrant of Town, (iii) increase the number of channels, or bandwidth,
available for cellular communications, (iv) accommodate the equipment of at least two cell
carriers, and (v) meet other criteria as staff deems to be in the best interest of the Town as
it prepares the Invitation for Bid.”
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Item 3a: Update on Second Cell Tower
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ATTACHMENT(S):
1.
2.
3.

Supplemental Report from January 22, 2019 Council Meeting
Cell Tower Q&A
Business Case
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ATTACHMENT 1

SUPPLEMENTAL REPORT
INFORMATION ITEM

Item #10h
SUBJECT:

Wireless Tower Business Case Update

DATE OF MEETING:

January 22, 2019

CONTACT(S):

Council member Nedim Ogelman

ATTACHMENTS:
1. Presentation
2. Communications Tower Feasibility Study
3. Sept. 12, 2017 Staff Report – Broadband Initiative
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WIRELESS TOWER
BUSINESS CASE UPDATE
THE WHAT:
The Town is looking to get a 125-175 foot cell tower at the
Wastewater Treatment Facility Located at 1001 S.20th Street
to the south of the Hirst Farm neighborhood
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THE WHY:










HEALTH, SAFETY & WELFARE
 Weak cellular signal strength in low-lying south Purcellville presents a safety risk by impeding ability to make 911
calls with cell phones, especially under inclement weather conditions when need to make 911 calls is likely to
increase
DEBT-REDUCTION IMPACTS UTILITY RATES
 Cell tower at wastewater treatment plant would allow Town to use revenue from providers to service wastewater
utility debt--the largest share of Town debt & pressure-point for escalating utility rates
INFRASTRUCTURE
 Town IT infrastructure hampered by frequent outages in Internet provider services. Cell tower fiber backhaul would
enable the Town's IT staff to build out dependable wireless-mesh network to ensure enhanced services & efficiency
IMPROVED SERVICE
 Cell tower would offer improved overall telecommunication service quality, availability, & accessibility
CONTROL OVER CHARACTER & FEEL OF TOWN
 Opportunity to preempt location of cellular infrastructure where it does not adversely affect the character of the town

revised
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Demand, Costs, Potential


Feasibility studies indicate wireless service
providers would want to be on a tower on the
grounds of Purcellville’s wastewater treatment
plant
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Financial Scenarios:
Town-owned vs Subcontracted

MAINTENANCE CONSIDERATION:
Maintenance cost estimate is included in the Town Owned scenarios. Based on Round Hill public works experience tower requires very little maintenance. Rough,
ballpark maintenance estimate of about $1,500 every 3-5 years. This estimate corroborates Milestone maintenance estimate of an average $500/year in
maintenance costs.
FIBER BACKHAUL CONSIDERATION:
Backhaul costs are not included in any of the scenarios, although we have cost estimates for supplying backhaul. Carriers and tower providers have said that the
carriers provide their own fiber backhaul, although if the Town wanted to own and lease fiber to carriers it would cost at least $16,000, judging from an initial
inquiry.
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Communications Tower Feasibility Study

Prepared by SKT Solutions
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1 Introduction:
SKT is a premiere leader in the Wireless and Wireline services industry. The President
and CEO of SKT, Joseph Kitts, is originally from Leesburg, VA and has been involved in
bringing Wireless and Wireline services to the IAD/Ashburn corridor for over 30 years.
SKT has experience in the following services: Project Management, Design/Engineering
of OSP facilities, RF Engineering of Micro and Marco sites, Site Acquisition to include
Lease Modification, Site Identification, Lease Acquisition/Zoning Administration and the
full scope of Wireless Services that can bring the Feasibility to Reality.
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2 Purpose:
The purpose of the feasibility study is to determine if two (2) 125 to 175 foot
monopole towers in the Town of Purcellville will meet the requirement of i) provide
additional coverage and capacity to the Town of Purcellville, and surrounding areas
that are under served ii) provide a new revenue stream so the town can pay for new
projects.
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3 Market Research:
3.1 Wireless Data Growth
According to Ericsson’s Mobility Report Nov. 2016 the mobile traffic growth
forecast between 2016 and 2022 is 40% CAGR (compound annual growth rate).
In North America it is expected that data traffic per smartphone will increase
almost 5 times from approximately 5.1 gigabytes, per month, to 25 gigabytes per
month from 2016 to 2022. In the United States, 67 percent of consumers watch
videos via their mobile phone every day, source AOL, How Consumers Are
Engaging With Mobile Video Around the World, February 17, 2017.

3.2 Cell Site Growth
In 2006 there were 195,613 cell sites in service. In 2016 there were 308,334 cell
sites in service, which represents a 57% increase in cell site growth in the past
decade, (Source 2016 CITA Wireless Survey). According to Verizon Digital Media
Services, Verizon and ATT plan to build hundreds of new towers in the future to
provide better service, coverage and capacity, to areas that currently are under
served.

3.3 IoT
By 2022, there will be 1.5 billion Internet of Things(IoT) devices with cellular
connections, up from 400 million in 2016 worldwide. IoT will be using existing and
new wireless infrastructure. Source: Ericsson, Ericsson Mobility Report: On the
Pulse of the Networked Society, (November 2016)

3.4 First Net (Source FirstNet Website)
Due to communications challenges during the response to the 9/11 terrorist
attacks, the 9/11 Commission recommended the establishment of a single,
interoperable network for public safety. For years, public safety organizations
lobbied Congress to make this recommendation a reality. Therefore, when
Congress established the First Responder Network Authority (FirstNet) in 2012, it
based its mission on public safety’s express concerns and desires.
To truly design the FirstNet network for public safety by public safety – a
distinction that makes it unique in American telecommunications history – FirstNet
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continuously consults with local, state/territory, tribal and federal public safety
agencies across the country.
Over the past several years, FirstNet has collaborated with public safety
stakeholders and leadership from each state and territory. Never before has the
public safety community had the opportunity to provide input towards the creation
of a nationwide broadband network tailored specifically to meet their needs as they
save lives and protect communities across the nation.
FirstNet wireless coverage will reach more than 99 percent of Americans,
extending to 2.74 million square miles, covering 76.2 percent of the continental
United States and the District of Columbia. FirstNet will provide the same
services, support, and capabilities that are provided on the mainland to public
safety responders in Hawaii and Alaska. FirstNet service will also be provided on
all five of the U.S. island territories. FirstNet primary users will receive priority and
preemption across the entire nationwide LTE network.
FirstNet users will also have access to on-demand deployable solutions, forpurchase deployable solutions, and satellite devices to conduct public safety
operations where the terrestrial network does not reach today.
FirstNet will provide public safety users with an evolving set of Quality of Service,
Priority and Preemption (QPP) capabilities that will exceed anything previously
available to public safety. QPP capabilities will continue to evolve over the next
several years, with the addition of mission-critical services and priority levels.
These features provide public safety users with assurance of network access
whenever they need it.
Virginia was the first State to Opt in to FirstNet.
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4 ASR Study:
Current structure: The current wireless structure in the Town of Purcellville is a
water tower that has at least 4 wireless carriers as tenants.

UNITED STATES OF AMERICA
FEDERAL COMMUNICATIONS COMMISSION
ANTENNA STRUCTURE REGISTRATION
OWNER: Purcellville, Town, of
FCC Registration Number (FRN): 0006142665
Antenna Structure Registration Number

ATTN: Robert W. Lohr, Jr.
Purcellville, Town, of
130 East Main St.
Purcellville, VA 20132

1203237
Issue Date
09/21/1999

Location of Antenna Structure
311 N. Maple Ave.
Purcellville, VA 20132

Ground Elevation (AMSL)

165.5 meters
Overall Height Above Ground (AGL)

County: LOUDOUN
Latitude
39- 08- 27.3 N

Longitude
077- 42- 13.9 W

62.4 meters
Overall Height Above Mean Sea Level (AMSL)
NAD83

227.9 meters
Center of Array Coordinates

Type of Structure
TANK

N/A

Any type of Tank (Water, Gas, etc)

Painting and Lighting Requirements:
FAA Chapters 4, 8, 13

Paint and Light in Accordance with FAA Circular Number 70/7460-1H

Conditions:
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ASR Tower Results:
ASR Registration Search

Registration Search Results
Displayed Results
= Pending Application(s)

Specified Search
Structure State = VIRGINIA
Structure County = LOUDOUN
Registration
Number

Status

File
Number

Structure
Latitude/Longitude City/State

Owner Name

Overall Height Above
Ground (AGL)

1

1002343

Constructed A1011882 Crown Atlantic Company LLC

38-59-14.9N
077-26-51.3W

STERLING, VA 46.3

2

1004122

Constructed A1011892 Crown Atlantic Company LLC

38-58-44.2N
077-24-48.4W

STERLING, VA 44.2

3

1016113

Constructed A0019303 LOUDOUN, COUNTY OF

39-04-28.0N
077-32-52.0W

LEESBURG,
VA

41.5

4

1018045

Constructed A0909492 American Towers, LLC

39-17-43.9N
077-42-13.7W

Purcellville,
VA

78.0

5

1023975

Constructed A0815043 American Towers, LLC

39-02-30.3N
077-35-43.7W

6

1024368

Constructed A1012056 Crown Atlantic Company LLC

39-02-28.7N
077-35-39.6W

7

1028805

Cancelled

A0134738 AT&T WIRELESS SERVICES, INC.

39-02-15.0N
077-24-41.0W

STERLING, VA 34.1

8

1030042

Cancelled

A0035602 AT&T WIRELESS SERVICES, INC.

39-01-17.0N
077-25-00.0W

STERLING, VA 60.6

9

1031372

Terminated

A0579773 NEW CINGULAR WIRELESS
SERVICES, INC.

39-05-17.0N
077-31-08.0W

10

1034064

Terminated

A0677849 NEW CINGULAR WIRELESS
SERVICES, INC

38-56-32.0N
077-33-12.0W
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Leesburg, VA
LEESBURG,
VA

LEESBURG,
VA
ARCOLA, VA

69.5
48.8

44.1
48.7

8
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Existing Sites Near Proposed Sites
Pin #
1
2
3
4
5
6
7
8
9
10

Site Name
Round Hill Elem.
Honey Locust Ln
Rt. 9 & 287
Rogue St., Hamilton, VA
Rt. 704 & Irene Rd., Hamilton, VA
Harmony Church Rd. & Logan’s Creek Ln.
Silcott Springs Rd. & Colchester Rd.
Philmont VFD
Yellow School House Rd & Snickersville Trnpk
Railroad St., Bluemont, VA

Ground Elevation
596
1107
497
517
458
627
509
485
581
718

Proposed Site 1
Proposed Site 2

Town of Purcellville Maintenance Center
Town of Purcellville Water Purification Plant

584
746
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5 Candidate Tower Sites
5.1 Proposed Site # 1
Proposed Site #1 is located at the Town of Purcellville Public Works Maintenance
Facility that is approximately 1.5 miles from the current water tower and has a
ground elevation of 584 feet above sea level. From initial review the facility has a
large flat piece of land that could support either a 125 foot or 175 foot monopole.
Further investigation will be required to determine if underground utilities are
present or if the soil will be conducive for the tower foundation.
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5.2 Proposed Site # 2
Site 2 is located at the Water Purification Plant which is located ~3.5 miles from
the current water tower and has a ground elevation of 746 above sea level.
From initial review the facility has a large flat piece of land that could support
either a 125 foot or 175 foot monopole. Further investigation will be required to
determine if underground utilities are present or if the soil will be conducive for
the tower foundation.
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5.3 Proposed Site # 3
The third location we reviewed was Fireman’s Field. After close review it was
determined the available ground space was not adequate.
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6 Cost Estimates:
6.1 125 Foot Monopole
The cost estimates for a 125 foot Monopole are listed below:
Monopole 125’
As-Builts, Close-out, and Asset Check-In
Site Stake Out
Tower Foundation *No rock or blasting
Tower Installation/ Erection/Including all
attachments
Grounding including meg testing
Site Compound Final Gravel & Finish *Open clear
no trees or backfill

$50,000
$4,500
$5,000
*$65,000
$18,000
$9,530
$7,500

Electric & Utility equipment, conduit and trenching
100 feet

$35,000

Fence and Gates 8 foot chain link with barbwire

$16,500

E&S installation including Construction
entrance/Culvert/tree protection/Steel Plates

$9,600

Remove Silt Fence/Seed and Straw disturbed
areas

$4,550

Install access road and redress at end of
construction
Install Landscaping
Total

$18,900
$5,000
$166,080

6.2 175 Foot Monopole
The cost estimates for a 175 foot Monopole are listed below:
Monopole
As-Builts, Close-out, and Asset Check-In
Site Stake Out
Tower Foundation *No rock or blasting

$70,000
$4,500
$5,000
*$75,000

26

16

Tower Installation/ Erection/Including all
attachments
Grounding including meg testing
Site Compound Final Gravel & Finish *Open clear
no trees or backfill

$22,000
$9,530
$7,500

Electric & Utility equipment, conduit and trenching
100 feet

$35,000

Fence and Gates 8 foot chain link with barbwire

$16,500

E&S installation including Construction
entrance/Culvert/tree protection/Steel Plates

$9,600

Remove Silt Fence/Seed and Straw disturbed
areas

$4,550

Install access road and redress at end of
construction
Install Landscaping
Total

$18,900
$5,000
$200,080

6.3 Architectural and Engineering Costs
Below is the Architectural and Engineering pricing that supports one (1) 125 foot or one
(1) 175 foot monopole:
Utility Site Visit/CoordinationStructural Analysis- Once Carriers are
selected....Full PE/SE Stamped document
Structural Opinion Letter- PE/SE stamped
document when full analysis not required
Soil Boring * Set-Up
Soil Boring * Post Set-Up
Geotechnical Analysis (Soils Analysis)
Foundation Design
Architectural and Engineering Drawing *Zoning
Drawing (ZD) Only
Architectural and Engineering Drawing
*Construction Drawing (CD)- Only
*Revision of Current Project as requested after
initial Stamped Drawings
Lease Agreements (MLA)
Zoning and/or Permitting Determinations
Zoning Approval- Administrative Review
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$800
$ 1,750
$750
$1,800
$1,250
$ 1,850
$2,200
$ 1,200
$2,400
$500
$1,775
$300
$950
17

Zoning Approval- Public Hearing *First 2
Appearances
Zoning Approval- Public Hearing *Each add’l
Appearance
Building Permit
Maximum Permissible Exposure (MPE) Study
(Theoretical Analysis)
Maximum Permissible Exposure (MPE)
Measurement (Full Survey)
NEPA Package *Tower Raw Land
THPO Submission- Tribal Historic Preservation
Office- if required
Archaeological Review- If required
Phase 1 Environmental Analysis
1A Letter- New state-stamped letter
Total

$2,500
$500
$650
$1,100
$1,450
$2,250
$950
$1,850
$2,450
$1,500
$32,725

6.4 Cost Estimate Summary
The below table are the summary cost estimates for one (1) 125 foot monopole and one
(1) 175 foot monopole and the Architectural and Engineering:
125 foot monopole with Architectural and Engineering:
125 foot monopole
Architectural and Engineering
Estimated Grand Total

$166,080
$32,725
$198,805

175 foot monopole with Architectural and Engineering:
175 foot monopole
Architectural and Engineering
Estimated Grand Total

$200,080
$32,725
$233,533

*The cost estimates provided will vary depending on actual locations, zoning
regulations, landscaping requirements, soil sample results, actual foundation design,
power and telecommunications proximity, etc.
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7 Estimated Payback Period

Assuming $1500 per month per Carrier with a 5% increase every 5 years
Carrier 1
Carrier 2
Carrier 3
Carrier 4
Carrier 5
Carrier 6
Total

Year 1
$18,000.00
$18,000.00
$18,000.00
$18,000.00
$18,000.00
$18,000.00

Year 2
$18,000.00
$18,000.00
$18,000.00
$18,000.00
$18,000.00
$18,000.00

Year 3
$18,000.00
$18,000.00
$18,000.00
$18,000.00
$18,000.00
$18,000.00

Year 4
$18,000.00
$18,000.00
$18,000.00
$18,000.00
$18,000.00
$18,000.00

Year 5
$18,000.00
$18,000.00
$18,000.00
$18,000.00
$18,000.00
$18,000.00

Total
$90,000.00
$90,000.00
$90,000.00
$90,000.00
$90,000.00
$90,000.00

$108,000.00

$108,000.00

$108,000.00

$108,000.00

$108,000.00

$540,000.00

Carrier 1
Carrier 2
Carrier 3
Carrier 4
Carrier 5
Carrier 6
Total

Year 6‐10
$94,500.00
$94,500.00
$94,500.00
$94,500.00
$94,500.00
$94,500.00

Year 11‐15
$99,225.00
$99,225.00
$99,225.00
$99,225.00
$99,225.00
$99,225.00

Year 16‐20
$104,186.25
$104,186.25
$104,186.25
$104,186.25
$104,186.25
$104,186.25

Year 21‐25
$109,395.56
$109,395.56
$109,395.56
$109,395.56
$109,395.56
$109,395.56

Total
$497,306.81
$497,306.81
$497,306.81
$497,306.81
$497,306.81
$497,306.81

$567,000.00

$595,350.00

$625,117.50

$656,373.38

$2,983,840.88
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STAFF REPORT
ACTION ITEM

Item # 13.d
SUBJECT:

Broadband Initiative

DATE OF MEETING:

September 12, 2017

STAFF CONTACTS:

Shannon Bohince, Director of Information Technology

SUMMARY and RECOMMENDATIONS:
As part of the ongoing search for alternative Broadband providers, the town has installed a
Proof of Concept (PoC) mesh Wifi network at Fireman’s Field. We are in the initial testing
phases but believe it will be very beneficial to patrons and vendors visiting the facility. Staff
will give an update once the testing has been completed.
Researching the various Broadband options for residents, businesses and Town owned
facilities, has shown the industry is moving toward more wireless/cellular options as
opposed to the traditional copper/fiber networks. Staff recommends researching the options
of building a monopole cellular tower at the Maintenance/Waste Water facility. The addition
of this tower would improve public safety by reducing the poor cell coverage in the
southwestern part of town and increase the accuracy of geolocation for first responders to
911 calls. The tower could also be used by the town to mount an additional antenna for
automated water meter reads, saving staff time and improving both accuracy and real-time
status of information. The town would also be able to leverage the tower to interconnect the
town facilities using a private radio network, providing redundant service and supporting
continuity of operations.

BACKGROUND:
There are several legislative and industry changes that will affect Broadband delivery. FCC
changes will open up more locations for cellular towers to support the new 5G networks
slated to emerge in the next few years. The formation of FirstNet, a dedicated public safety
cellular network run by the US Dept. of Commerce, will require more cell towers to provide
the needed coverage throughout the state of Virginia.
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Item 13.d: Broadband Update
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As more devices connect to the cellular networks, the industry is focusing more on network
capacity than the coverage maps. Construction of a cell tower would serve multiple needs of
the town and also provide for cell carriers to increase capacity in their networks.
The Town Council is being asked whether to proceed with further analysis of constructing a
cellular tower at the Maintenance/Waste Water property.
ISSUES:
The timeline to get a cellular tower operational should be somewhere in the neighborhood
of 9-12 months. This is dependent upon many factors such as procurement requirements,
contract negotiations, public acceptance, unforeseen construction hurdles, etc.
One key question for the Town Council to consider is how to get the tower built. Options
include:
Option 1 – Contract a tower firm to engineer and install the tower. This would require the
most capital expenditure from the Town and staff time to complete, as well as the longest
timeline. However, this option would have the potential to generate the most ongoing
revenue for the town to offset costs.
Option 2 – Contract a tower firm to engineer, install, and manage the tower. This would
require less capital expenditures from the Town, as the tower firm would front the build
costs in exchange for shared revenue of the leases on the tower. There would also be less
staff time required and a shorter timeline for completion.

BUDGET IMPACT:
There are currently no funds allocated for this project. If Council wishes to proceed with the
initiative, staff will develop a more detailed cost proposal to bring back to Council for
consideration. Immediate budget impacts may include the need to engage a design firm or
consultant to develop initial cost estimates. There are funds in the Operating Contingency
line item that could be used for this purpose.

DRAFT MOTIONS:
1. I move that the Town Council authorize staff to continue exploring the possibility of
constructing a cellular tower at the Maintenance/Waste Water property and expend
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up to $25,000, if needed, to engage a consultant in this process. I further move that
staff return to the Town Council within the next two months with additional
information on next steps, options, and potential costs.
OR
2. I move an alternate motion.
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ATTACHMENT 2
Frequently Asked Questions

Answer

The Town is exploring the installation of a cell tower for safety,
welfare and governance reasons as reflected in most of the public
input the Town has received from its citizens. HEALTH, SAFETY &
Sheet1
WELFARE poor cellular reception in low-lying areas in the southwest of
Purcellville increase the risk that callers will be unable to place 911 calls
to first responders, particularly when weather conditions increase the
likelihood that such calls will be needed DEBT-REDUCTION IMPACTS
UTILITY RATES Cell tower at wastewater treatment plant would allow
Town to use revenue from providers to service wastewater utility debt--the
largest share of Town debt & pressure-point for escalating utility rates
INFRASTRUCTURE Town IT infrastructure hampered by frequent
outages in Internet provider services. Cell tower fiber backhaul would
enable the Town's IT staff to build out dependable wireless-mesh network
to ensure enhanced services & efficiency IMPROVED SERVICE Cell
tower would offer improved overall telecommunication service quality,
Why is the town exploring the installation of a 125-175 foot cell tower at the
availability, & accessibility CONTROL OVER CHARACTER & FEEL OF
Wastewater Treatment Facility Located at 1001 S.20th Street to the south of the TOWN Opportunity to preempt location of cellular infrastructure where it
Hirst Farm neighborhood?
does not adversely affect the character of the town
Yes. Feasibility studies indicate wireless service providers would
want to be on a tower on the grounds of Purcellville’s wastewater
treatment plant. Town Manager has stated that cellular providers
Is there a commercial demand for a cell tower at Purcellville’s wastewater
have told him they would want to become tennants on the additional
treatment plant?
tower.
We cannot gauge the number of misdirected first responder events
that have occurred, but we do have systematic information
indicating that poor signal strength is likely to prevent some
Purcellville citizens from making emergency 911 calls using their
cell phones. The 911 call center told the Town’s IT director that there is
no way to generate data on dropped or missed calls due to a weak cellula
signal. However, this is a public safety issue better measured through
signal strength than dropped 911 calls. With poor signal strength in
neighborhoods in southwestern Purcellville, there is a chance some
citizens will be unable to place a call to 911 in the event of an emergency.
Severe weather can greatly reduce the already low signal quality when
Purcellville citizens are most likely to need emergency services. Town IT
director worked with Loudoun County to look at the coverage the Police
Department has in the Hirst Farm subdivision. One of the Town’s police
officers drove the entire neighborhood, at 10mph evaluating signal
strength. Loudoun was able to generate a coverage map with this data
that shows low signal in at least half of the neighborhood. This is using
AT&T air cards in the Police Toughbooks. Additionally, the Town IT
director drove the neighborhood with his Verizon phone and showed
similarly weak signal strengths. There is one spot closest to the
Wastewater plant were the IT director lost signal altogether. This
systematic effort to gauge signal strength does not show the effect that
being inside a house has on signal strength, although citizens in
southwestern Purcellville have complained of poor cellular signal strength

How many “misdirected" first responder events have we had over a selected
period of time and what was the corresponding delay/impact verses an average
total baseline?

The zoning ordinance is one necessary but insufficient tool for
addressing health, safety and welfare issues related to building a
cell tower on the property of the town’s wastewater facility because
the existing ordinance allows for cell towers in most districts with a
special use permit. There are only a few possible places within and next
to Purcellville’s boundaries that make sense for an additional tower in our
Town of 3.5 square miles, which has existing cellular infrastructure on our
water tower adjacent to Loudoun Valley High School. But our existing
zoning ordinance allows for the placement of major cell towers in 9 of its
15 zoning districts under a special use permit: C1 MC, C4, CM1, M1, X,
IP, AC, and RT. By the Town’s deliberate, strategic placement of the cell
tower in a location of its own chosing based on health, safety and welfare
interests of its citizens, Purcellville will limit the possibility of other entities
needing to place another cell tower at a location that may negatively
impact the character and feel of the Town. Virginia law favors carriers ove
towns when it comes to where to locate cellular infrastructure. Being proactive about identifying a safety need and aligning that need with the
desires of citizens offers us an opportunity to preempt the location of
cellular infrastructure based on our health, safety and welfare needs over
the profit incentives and expediency of outside carriers. If we are
proactive, we can choose where we want the cell towers to be located and
do so based on our strategic needs to the benefit of the town
The Town’s insurers estimate that it would cost approximately $250
per year to add a $250,000 cell tower to the Town’s schedule of
insurance coverage.(Karen Nuckols, Monday, January 14, 2019 3:00
PM, LODA & General Insurance Coverage FY2020

How does the construction of a cell tower control the “character and feel” of our
town…isn’t that what the zoning ordinance is supposed to do?

What are the insurance costs/liabilities for the two different models?

Page 1

33

We would want to consider owning the cell-tower’s fiber-optic backhaul for
the same reason that we would want to consider owning the tower
infrastructure: to ease the fiscal pressure for additional taxation, utility rate
Sheet1
hikes and rooftop growth as we work to draw down the public debt the
Town accrued by building its existing wastewater infrastructure. Even if
the Town owned the infrastructure, it would NOT be going into the cellular
business since private cellular service providers would lease space on the
tower to provide their customers cellular service. Based on conversation
with experts in the telecom field, 90% of the cost of implementing a fiber
backhaul is for excavation and deployment, and a municipality with its
own fiber backhaul in place can command upwards of $200 per strand of
fiber per month from the carriers. Typically each carrier uses 24 strands of
Why would we want to consider “owning” the fiber-optic backhaul associated with fiber = $200x24 strands = $4800 per carrier per month. We need
a cell-tower on the property of our wastewater treatment plant
additional research into the cost of fiber deployment to support this idea
If the Town decides to build and own its own tower the rationale will
be that the health, safety and welfare benefits to Purcellville citizens
of doing so exceed the costs. At this time the carriers are focused
on smaller 5G towers and will want to choose specific locations
based on their own profit needs as opposed to the Town’s
immediate health, safety and welfare needs. That said, the feasibilty
study indicates that the carriers would use an existing tower to enhance
their services to customers. Verizon Digital Media Services is focused on
5G which will rely on small cells densification. These new small cells will
still require connectivity to large towers. As such new large and small cells
will be required. However the carriers continue to look at ways to reduce
capital investment by divesting ownership of large towers and instead
renting placement on them via the major cell tower infrastructure providers
such as American Tower, Crown Castle, and SBA Communications.
Telecommunication companies like Verizon and AT&T use thousands of
cellphone towers across the U.S. to deliver cellular connections. But the
companies that own, lease, and operate these towers are largely unknown
to many people. In 2015, Verizon Wireless (NYSE: VZ) agreed to lease
the rights to 11,324 of its communications towers and sell 165 additional
The consultant report states in paragraph 3.2 “Verizon and AT&T plan to build
towers to American Tower for $5.056 billion in cash.
hundreds of new towers”…given this statement how do we rationalize building
https://www.fiercewireless.com/wireless/verizon-offloads-towers-toand owning our own tower?
american-tower-for-5b
In addition to building towers, carriers identify targets of opportunity and
use existing public buildings and infrastructure, such as the Water Tower
in Purcellville to locate their equipment. The carriers and other private
investors will build additional towers if they believe such towers will
enhance their network but they are unlikely to concern themselves with a
small constituency in a local area, such as some neighborhoods in one
town. There are many reasons why the public sector is not providing
many of the towers identified. It could be that those providers offered a
better business case. It could be many are actually owned by a
government entity in the form of an existing government structure that
leases space to carriers (ex. our Water Tower). It could be that those
towns didn't face the same utility debt issues as our town. It could be that
their citizens and representatives had a greater appetite for roof-top
On page 16 of the analysis there only appears to be one tower owned by a
development or were facing less pressure to address utility rate costs. It
government entity (Loudoun County)…the rest appear to be owned by
could be that their TC members were not trying to identify similar creative
LLCs…why is that?
solutions.
No. The contractor that produced the report did not include the
units for height on the data but the measure is in meters. So 41
meters above ground level is equivalent to a height of 134.5 feet above
ground level.
All of the numbers we are working with at this stage of the project
are point estimates with varying degrees of uncertainty. This applies
to the commercial vendors estimates as well as those included in the
feasibility study. The numbers we have provided are as accurate as we
have at this stage and the comparisons reflect our best efforts to provide
apples-to-apples comparison.

Why does the report discuss tower heights of 41 above ground level? Is that a
measure in feet?

What is the range of variable cost when it comes to the tower foundation (see
pages 21 and 26 of the feasibility study)?
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Yes. There is little difference in the profit incurred by the Town after
10 years between a model where an outside contracter builds and
owns the tower infrastructure and where the Town builds and owns
the infrastructure because the Town must pay the initial costs of
building the tower before it gains profits from the tower. After 10
Sheet1
years the model where the Town owns the infrastructure yields
greater net profit to the Town than the model where we lease to a
tower company. The business case the town has researched and
presented thusfar is focused on the large cell tower deployment that will
deliver broadband to devices directly and via connectivity to small cells. In
addition, this presents an opportunity for the town to control where a large
tower can be placed in its community. There are three models: 1. The ten
year net profit difference between the first and second model (which are
both town owned but different elevation) is $35 k with the 125 ft. tower
bringing in the most revenue 2. The ten year net profit difference between
the second model (which is town owned) and the third model (which is 3rd
party owned) $47 k, but keep in mind at year five the town break even and
completely pays off its upfront investment for the tower from lease
revenue. The model going out more than ten years would reflect growing
profits to service debt under the town-owned models and relatively fixed
profits under the commercial-lease model

Is the net profit delta between the two models after 10 years $12.5K

Based on commercial provider estimates and public works experience in
neighboring Round Hill where they erected a Town owned monopole, one
of these structures requires very little maintenance. The carriers would do
all of the upkeep as far as responding to power issues, replacing worn or
malfunctioning cables, etc. A recurring inspection would be The Town’s
main cost, which would amount to approximately $500 annually. It is
important to emphasize here that all of the cellular equipment on the tower
is owned, managed and maintained by the cellular service providers, not
the town. The town is only providing the realestate and the pole
The Town is not and would not be in the business of providing
cellular service. The Town would be the landlord offering cellular
service providers the opportunity to be tennants and better serve
their customers. The Town’s interest in being such a landlord
would be to enhance the health, safety and welfare of its citizens
and businesses.

What do we estimate it would cost the Town annually to service a Town owned
cell tower?

When is it the responsibility of the government to provide services they don’t
furnish?

The Town will use any revenue generated from the cell tower to
draw down its debt for the wastewater treatment plant without
depending on rooftop growth. Specifically, our business case
indicates over the course of ten years cell service providers would
pay the town the equivalent of sewer tap fees for 7-9 houses
depending on whether the town leases to a tower builder or builds
its own tower. This process would at least repeat itself every ten
What will the Town do with revenue generated from a cell tower at the wastewateryears whereas tap fees from housing would be one time income but
treatment plant?
a recurring cost to the tax payers.
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198805

Estimated Build Cost for 125’
Tower

Estimated Income Assuming 4
carriers $1500 per month per Carrier
with a 5% increase every 5 years
Annual Net Profit with 4 Carriers
(Break Even Between 2nd and
3rd year)
72000

-55305

72000

-126805

500

-162033

-197533

Estimated Anual Maintenance
Cost (with 3% estimated increase)

36000

36000

Estimated Income Assuming 2
carriers $1500 per month per Carrier
with a 5% increase every 5 years
Annual Net Profit with 2 Carriers
(Break Even Between 6th and
7th year)

500

233533

Estimated Build Cost for 175’
Tower

Estimated Anual Maintenance
Cost (with 3% estimated increase)

-90033

-161533

500

72000

Year 2

72000

233533

Year 1

Estimated Income Assuming 4
carriers $1500 per month per Carrier
with a 5% increase every 5 years
Annual Net Profit with 4 Carriers
(Break Even Between 3rd and
4th year)

Estimated Anual Maintenance
Cost (with 3% estimated increase)

Estimated Build Cost for 175’
Tower

72000

515

16180

72000

515

-126548

36000

515

-18548

Year 3

72000

530.45

72000

546.36

Year 5

75600

562.75

Year 6

75600

579.64

Year 7

75600

597.03

Year 8

75600

614.94

Year 9

75600

633.39

Year 10

36000

546.36

37800

562.75

37800

579.64

37800

597.03

37800

614.94

37800

633.39

72000

546.36

75600

562.75

75600

579.64

75600

597.03

75600

614.94

75600

633.39

Page 1

71469.55 71453.64 75037.25 75020.36 75002.97 74985.06 74966.61

72000

530.45

-91078.45 -55624.81 -18387.57 18832.80 37202.97 37185.06 37166.61

36000

530.45

52921.55 71453.64 75037.25 75020.36 75002.97 74985.06 74966.61

Year 4

TownOwnedBusinessCase_NoBackhau

534115.45

738000

5079.55

130387.45

369000

5079.55

499387.45

738000

5079.55

10-Year Net Profit

Approximate # of
sewer tap fees
equivalent over 10
years

25

6

23
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Estimated Income Assuming 2
carriers $1500 per month per Carrier
with a 5% increase every 5 years
Annual Net Profit with 2 Carriers
(Break Even Between 5th and 6th
year)

Estimated Anual Maintenance
Cost (with 3% estimated increase)

Estimated Build Cost for 125’
Tower

36000

-127305

-162805

500

36000

198805

-91820

36000

515

36000

546.36

37800

562.75

37800

579.64

37800

597.03

37800

614.94

37800

633.39

Page 2

-56350.45 -20896.81 16340.43 37220.36 37202.97 37185.06 37166.61

36000

530.45

TownOwnedBusinessCase_NoBackhau

165115.45

369000

5079.55

8

38

10 Yr Projection w/MS
Town Rent to MS
Total Carrier Leases
Carrier 1 Rent
Carrier 2 Rent
Carrier 3 Rent
Shared Revenue
One-Time Fees
Total Revenue

2021
-18450
0

-18450

2020
-18000
0

20000
2000

1
30750

1
30000

5000
5000

2023

2022

12300

12000
5000
17000

Page 1

12300

2
32307
30750

2025

2
31519
30000

2024

Tower_Company

3
33114
31519
30000
24608
5000
29608

2026

25223

3
33942
32307
30750
25223

2027

25853

3
34791
33114
31519
25853

2028

26500

3
35661
33942
32307
26500

2029

Approximate
# of sewer
tap fees
equivalent
over 10
years

27162
152195

3
36552
34791
33114
27162

2030

7

152196

-197533

-162805

-16450

233533

Town
Owned 125’
Tower Net
Profit w/2
Carriers
(Break Even
5-6th yr)

Company
lease– Net
Profit w/avg.
2 Carriers

Estimated
Build Cost for
175’ Tower

Year 1

Town
Owned 175’
Tower Net
Profit w/2
Carriers
(Break Even
6-7 th yr)

Time

36900

36000

-197533

Annual Net
Profit with 2
Carriers
(Break Even
Between 6th
and 7 th year)

-161133

500

Estimated
Income
Assuming 2
carriers $1500
per month per
Carrier with a
5% increase
every 5 years

5000

-126405

-161133

Year 2

Estimated
Anual
Maintenance
Cost (with 3%
estimated
increase)

39

38768.06

530.45

17000

-50859.89

-85587.89

Year 4

-123825.5 -85587.8875

37822.50

515

0

-89097.50

-123825.50

Year 3

-46396.99

39737.26

546.36

12300

-11668.99

-46396.99

Year 5

-6229.05

40730.70

562.75

29608

28498.95

-6229.05

Year 6

34940.28

41748.96

579.64

25223

41169.33

34940.28

Year 7

42195.66

42792.69

597.03

25853

42195.66

42195.66

Year 8

43247.57

43862.50

614.94

26500

43247.57

43247.57

Year 9

Page 1

44325.68

44959.07

633.39

27162

44325.68

44325.68

Year 10

164709.19

403321.74

5079.55

152196

199437.19

164709.19

8

7

9

8

Approximate # of
sewer tap fees
equivalent over
10-Year Net P 10 years

Town_v_Company_ApplestoApples

Company
Owned

Town Owned

271620 Company Owned

443257 Town Owned

Estimated Net Profit
for Next 10 years (all
things being equal)

Approximate # of
sewer tap fees
equivalent over 10
years

13

21

36900.00

36000.00

-162805

Estimated
Income
Assuming 2
carriers $1500
per month per
Carrier with a
5% increase
every 5 years

Annual Net
Profit with 2
Carriers
(Break Even
Between 5 th
and 6 th year)

-126405

500

198805

Estimated
Anual
Maintenance
Cost (with 3%
estimated
increase)

Estimated
Build Cost for
125’ Tower

40

38768.06

530.45

-89097.5 -50859.8875

37822.50

515

-11668.99

39737.26

546.36

28498.95

40730.70

562.75

41169.33

41748.96

579.64

42195.66

42792.69

597.03

43247.57

43862.50

614.94
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44325.68

44959.07

633.39

199437.19

403321.74

5079.55

Town_v_Company_ApplestoApples

9

Misc
Water Tap Fee
Sewer Tap Fee
1 House 1 Time Tap Fees

25754
21600
47354
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Net Profit in $
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Company lease– Net Profit w/avg. 2 Carriers

Town Owned 125’ Tower Net Profit w/2 Carriers (Break Even 5‐
6th yr)

Town Owned 175’ Tower Net Profit w/2 Carriers (Break Even 6‐
7th yr)

Comparing Annual Profits to Town From Town-Owned vs. Comercial Cell Tower

ApplesToApples_NetProfitChart
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200000.00

250000.00

0.00

50000.00

100000.00

43

Town Owned 175’ Tower Net Profit w/2 Carriers (Break
Even 6-7th yr)

Page 1

Town Owned 125’ Tower Net Profit w/2 Carriers (Break
Even 5-6th yr)

Company lease– Net Profit w/avg. 2 Carriers

Shorter Town-owned Tower Yields Greatest 10 Year Profit in Apples to Apples Comparison

ApplesToApples_10yrNetProfit

10‐Year Net Profit

Number of Households
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Town Owned 175’ Tower Net Profit w/2 Carriers
(Break Even 6-7th yr)

Town Owned 125’ Tower Net Profit w/2 Carriers
(Break Even 5-6th yr)
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Company lease– Net Profit w/avg. 2 Carriers

Cell Tower Revenue Can Alleviate Sewer Rate Hike and Rooftop Growth Pressure

ApplesToApples_10yr_SewerFeeEqu

Approximate # of sewer tap fees equivalent over 10 years

$
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350000
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450000
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Town Owned

Company
Owned

Estimated Net Profit for Next 10
years (all things being equal)

Profits Likely to Increase More Over Next Ten Years With
Town Owned Tower
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Approximate # of sewer tap fees
equivalent over 10 years

Resulting in More Potential Sewer Tap Fee Equivalents

Town Owned

Next_10_yrs

Number of Sewer Tap Fees

