Request for Comments
Case Name:
Project Number:

Barr Lake Substation Antenna
PRA2017-00002

March 22, 2017
The Adams County Board of Adjustment is requesting comments on the following request:
1. Request for variance to allow installation of three antennae on a non-commercial
tower, where a maximum of two are allowed; &
2. Request for variance to allow a non-commercial tower to reach 125 feet in height,
where a maximum of 90 feet is allowed.
This request is located at:

13675 POWHATON RD

The Assessor's Parcel Number are:

0156700000065 & 0156700000255

Owner Information:

PUBLIC SERVICE CO OF COLORADO
c/o Larry K. Claxton
1800 Larimer Street, Suite 400
DENVER, CO 80202

Please forward any written comments on this application to the Department of Community and
Economic Development at 4430 South Adams County Parkway, Suite W2000A Brighton, CO
80601-8216 (720) 523-6800 by 04/13/2017 in order that your comments may be taken into
consideration in the review of this case. If you would like your comments included verbatim
please send your response by way of e-mail to CLaRue@adcogov.org. Once comments have
been received and the staff report written, the staff report and notice of public hearing dates will
be forwarded to you for your information.
The full text of the proposed request and additional colored maps can be obtained by contacting
this office or by accessing the Adams County web site at
www.adcogov.org/planning/currentcases.
Thank you for your review of this case.

Christopher C. LaRue
Senior Planner
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PUBLIC SERVICE COMPANY OF COLORADO
BARR LAKE SUBSTATION FIELD AREA NETWORK PROJECT
LEGAL DESCRIPTION
March 7, 2017
The East 595 feet of the South 610 feet of the SE1/4 of Section 20, Township 1 South, Range 65
West of the 6th Principal Meridian, County of Adams, State of Colorado, except county roads.

PUBLIC SERVICE COMPANY OF COLORADO
BARR LAKE SUBSTATION FIELD AREA NETWORK PROJECT
VARIANCE APPLICATION NARRATIVE
Date: March 8, 2017
Project Title: Barr Lake Substation Field Area Network Project
Applicant: Public Service Company of Colorado
Project Address: 13675 Powhaton Road, Unincorporated Adams County
1.0

Description of Development and Key Components

Public Service Company of Colorado (PSCo) is proposing the Barr Lake Substation Field Area
Network Project (Project), at its 7.53-acre Barr Lake Substation located at 13675 Powhaton
Road, in unincorporated Adams County, see Figure 1. The Project involves the installation of
three noncommercial wireless communication antennas on top of a new monopole located
within the secured service center yard. This antenna array is one of many that PSCo is
installing throughout the Denver Metropolitan Area and together they will comprise PSCo’s
new Field Area Network (FAN).
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Figure 1 – Vicinity Map

The 29.5” tall antennas would be placed atop a new 120-foot tall single steel monopole that
would be located within the secured substation approximately 135 feet from the east and 150
feet from the south substation property lines, see Appendix A. A 5-foot tall lightning rod would
be mounted on top of the monopole for an overall height of 125 feet. Wires would connect the
antennas with equipment mounted to a new approximate seven-foot tall by seven-foot wide
structure that would be placed near the base of the monopole and within the secured
substation yard, see Appendix B. More specific information on the antenna is included as
Appendix C. The equipment located near the base of the monopole would then be connected
by buried power and communication lines to the substation’s electric equipment enclosure
(EEE). The location and height of the monopole prevent signal interference from surrounding
lands, see Figure 2. The equipment inside the substation can reach 72 feet in height and
adjacent transmission structures reach 125 feet in height.
Construction of the Project is targeted for spring of 2017 and will take approximately three
weeks to complete.

Figure 2 – View of Barr Lake Substation, Looking Southwesterly
2.0

Purpose and Need

The purpose of the FAN is to provide the first step and key component to PSCo’s new
intelligent, integrated grid called the Advanced Grid that brings greater value to the experience
of PSCo’s customers. The Advanced Grid meets the needs of the customers by providing faster,
2

more efficient service and shorter, better-managed outages by connecting the electric grid with
new energy devices and technologies. The FAN uses multiple layers of secure radio networks to
provide wireless coverage across PSCo’s electric grid. Intelligent devices installed on the grid
connect to the wireless network and send information about current grid conditions to PSCo’s
control centers. In turn, the control centers can respond to changing grid conditions by sending
commands to intelligent, integrated field devices.
3.0

Zoning and Adjacent Properties

3.1

Substation Parcel
The Barr Lake Substation property is in zone district A-3 (Agricultural-3), see Figure 3.
The substation is also located in the Airport Height Overlay and Airport Noise Overlay
districts, see Figure 4.

Project
Location

Figure 3 – Substation and Adjoining Properties Zoning Classifications
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Figure 4 – Substation Airport Overlay Classifications
3.2

Adjoining Properties
As shown on Figure 3, the properties surrounding the substation parcel are as follows:





4.0

The property to the north is zoned A-3 and consists of a residence and agricultural
uses.
The property to the west is zoned A-3 and is vacant.
The properties to the south are zoned A-3 and consists of the Tri-State’s Brighton
Generation Plant.
The property to the east is zoned is zoned A-3 and includes an electric transmission
line.

FCC and FAA Compliance

The construction and operation of the Project is subject to Federal Communication Commission
and Federal Aviation Administration oversight and approval
5.0

Alternatives

The exact location and height of this Project is strategic to the overall FAN Program. PSCo
evaluated the use of existing transmission or distribution structures but determined they are
not feasible because of safety concerns and insufficient elevations for signal coverage.
Furthermore, the substation property provides the opportunity to place the monopole within
4

an existing substation setting on property owned by PSCo. The placement of the Project at
other nearby locations would require a potentially similar height structure in a setting
potentially less compatible and on property likely not owned by PSCo. For these reasons, this
substation site is the preferred location for the Project.
Within the substation yard, there are many overhead and buried lines that substantially limit
where the Project monopole and H-frame can be placed. Each of these lines has certain
clearance requirements for maintenance purposes and to prevent electric flash over. Adding to
the challenge of the site selection within the substation yard is that the communication and
power lines connecting the antennas to the existing sources within the EEE must provide a path
that does not cross any buried facilities. Furthermore, the communication wire is limited by the
FCC to a length of approximately 300 feet. With the wire extending 120 feet up the monopole,
the monopole must to be located within 180 feet from the EEE. Adding boosters to extend the
wire would violate FCC regulations.
6.0

Pre-application Meeting

A pre-application meeting for this Project was not held with the County Planning Department
due to the precedence set by the February 16, 2017 Board of Adjustment Variance approval of
PSCo’s Arvada Substation Field Area Network Project.
Based on this precedence, the Project is deemed an Accessory Non-Commercial Tower and
subject to the requirements of Section 4-03-02-02-02 of the Adams County Development
Standards and Regulations (Code). This narrative was prepared based on this Code section and
also Section 2-02-21-01 Variance.
7.0

Accessory Non-Commercial Tower – Section 4-03-02-02-02

Section 4-03-02-02-02 outlines the performance standards for an Accessory Non-Commercial
Tower. Comments on the compliance of the Project are as follows:
1. Maximum Height: Non-commercial communication towers shall be a maximum of
ninety (90) feet in height.
The Project includes a 125-foot tall monopole. Justification of the height is included in
the Variance Request below.
2. Maximum Number of Antennae: A maximum of two (2) antennae may be mounted on a
non-commercial communication tower.
The Project includes one array of three antennas to provide the maximum coverage
possible of PSCo’s electric and gas distribution system.
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3. Setback Encroachment Prohibited: No portion of the non-commercial tower or its
antennae may encroach into the required front, side or rear setback. All towers shall be
setback from all lot lines or zoning lot lines a minimum of the height of the tower.
The Project does not encroach into any of the front, side or rear setbacks of the
property. As shown on Appendix A, the monopole is approximately 135 feet to the
closest property line, which exceeds the minimum setback for the 125-foot structure
height.
4. Marking of Cables and Wires: Cables, ropes or wires used to secure the tower shall be
appropriately and conspicuously marked to prevent injury. No cables or wires shall cross
any public rights-of-way or properties not owned by the same property owner as the
property on with the tower is located.
The Project does not propose the use of any cable, ropes or wires to secure the tower.
8.0

Variance Request – Section 2-02-21-01
Due to the Project exceeding the height and number of antennas allowed, per Section 403-02-02-02 of the Code and discussed above, PSCo is requesting a variance for the
Project. Section 2-02-21-06 of the Code outlines the criteria for approval for a variance.
Comments on the compliance of each of these criteria are as follows:
1. Special physical requirements or circumstances exist which are peculiar to the land,
the lot, or some aspect inherent in the land causes the hardship, and are not
applicable to other lands in the same district.
The surrounding topography, vegetation and development create inherent physical
requirements or circumstances that create a hardship for adequate signal coverage
at lower antenna elevations.
2. The literal interpretation of the provisions of these standards and regulations would
deprive the applicant of rights commonly enjoyed by other properties in the same
district under the terms of these standards and regulations.
The 125-foot height of the Project monopole may not be commonly enjoyed by
other properties within the A-3 zone district, but it is consistent with the heights of
the existing transmission structures within the substation and immediately outside
of the substation. Not allowing the 125-foot height of the Project monopole or
additional antenna would result in reduced coverage for the FAN and may require an
additional pole somewhere else in the community to compensate for the reduced
coverage.
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3. Granting of the variance requested will not confer on the applicant any special
privilege denied by these standards and regulations for other land in the same zone
district.
The variance would not confer any special privilege since the Project would be
placed wholly within the existing secured substation yard, which already has tall
structures up to 72 feet in height.
4. Because of physical circumstances or conditions, the property cannot reasonably be
developed in conformity with the provisions of the physical requirements of these
standards and regulations.
To maximize the coverage of the antenna to PSCo’s electric and gas distribution
system transmitters associated with the FAN, PSCo is proposing the 125-foot height
of the Project monopole. The Feasibility Study used to determine the monopole
height is included as Appendix D.
5. The special circumstances applicable to the property have not been created by
voluntary action or negligence by any person presently having an interest in the
property.
The special circumstances that create signal interference are caused by existing
topography, vegetation and surrounding development that were not created by
PSCo.
6. The granting of the variance will be in harmony with the general purpose and intent
of these standards and regulations and with the Adams County Comprehensive Plan.
The variance would be in harmony with the existing substation use and setting and
would be consistent with one of the primary objectives of the Adams County
Comprehensive Plan to protect the health, safety, and welfare of Adam County’s
inhabitants, by improving the electric and gas distribution system. Photosimulations
of the Project are included as Appendix E.
7. The granting of a variance from strict application of these standards and regulations
will not cause substantial detriment to the public good or impair the intent of these
standards and regulations.
The variance would not cause substantial detriment to the public good. In fact, the
variance would help ensure a robust, modern electric and gas distribution system.
8. The variance would not allow a use which (a) is not otherwise permitted in the zone
district in which the property is located, (b) would result in the extension of a non7

conforming use, or (c) would change the zone classification of any or all of the
subject property.
The variance would (a) allow an accessory use of the existing substation and is a
permitted conditional use in the A-3 zone district, (b) not result in the extension of
an non-conforming use, since the Project does not enlarge or increase the capacity
of the substation, and (c) not change the zone classification of the subject property.
9.0

Conclusion

The Project is consistent with the A-3 zone classification and meets the requirements outlined
in Sections 4-03-02-02-02 and 2-02-21-06 of the Code. The Project would also be located on
PSCo property and provides the best alternative to minimize impacts to the greater community.
PSCo strives to maintain safe, reliable electric service to its customers. The installation of the
Project supports PSCo’s new intelligent, integrated grid that will provide customers with faster,
more efficient service and shorter, better-managed outages.
10.0
A.
B.
C.
D.
E.

Appendices
Site Plan
Monopole Structure Drawing
Antenna Specifications
Feasibility Study
Photosimulations
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Appendix A – Site Plan
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PUBLIC SERVICE COMPANY OF COLORADO
BARR LAKE SUBSTATION
APPENDIX A
LOCATED IN SESE OF SECTION 20, T1S, R65W
COUNTY OF ADAMS, STATE OF COLORADO
SITE PLAN EXHIBIT
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NOTE: THE INFORMATION CONVEYED BY THESE DRAWINGS
IS FOR REFERENCE PURPOSES ONLY
AND DOES NOT CONSTITUTE A LAND SURVEY.
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13675 POWHATON RD., ADAMS COUNTY

PUBLIC SERVICE COMPANY OF
COLORADO SITING AND LAND RIGHTS
1800 LARIMER STREET, SUITE 400
DENVER, COLORADO 80202
(303) 571-7799

SCALE: TO FIT

Appendix B – Monopole Structure Drawing
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Appendix C – Antenna Specifications
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AW3014 Data Sheet

APPENDIX C

3300-3800MHz Sector Antenna
(Dual Port, 65⁰ Beamwidth, +/-45⁰ Polarisation, Fixed Tilt)
*The parameters in this specification follow the definitions and recommendations per NGMN P-Basta, Release 9.6
RF Specifications
Frequency Range per Input
Polarisation:
Gain
Over all Tilts
Azimuth Beamwidth
Azimuth Beam Squint
Elevation Beamwidth
Electrical Downtilt:
Electrical Downtilt Deviation
Impedance
VSWR
Return Loss:
Isolation
Front to Back Ratio: Total Power +/-30⁰
Upper Sidelobe Suppression, Peak to 20⁰
Cross Polar Discrimination at Sector
Maximum Effective Power Per Port

MHz
NA
dBi
Degree
Degree <
Degree
Degree
Degree <
Ohms
NA <
dB >
dB >
dB >
dB >
dB >
W

3300 - 3800
+/-45° Slant Linear
18
65
3
7
T0⁰ or T4⁰
1
50
1.4
15
28
30
18
16
100

Mechanical Specifications
Dimensions (LxWxD) mm (in) (inc RET )
Packing Size (LxWxD)
Net Weight (antenna)
Net Weight (mount)
Shipping Weight
Connector Quantity
Connector Position
Windload calculation
Windload Frontal
Windload Lateral
Survival Wind Speed
Radome Material
Radome Colour
Product Compliance Environmental
Lightening Protection
Cold Temperature Survival
Hot Temperature Survival

mm (in)

750 (29.5) x 160 (6.2) x 85 (3.3)

mm (in)
kg (lb)
kg (lb)
kg (lb)
NA
NA
km/h
N
N
km/h
NA
RAL
NA
NA
Celsius

823(32.4) x 240(94) x 178(7)
4.3 (9.4)
1.43 (3.1)
5.7 (12.5)
2 x N Type Female
Bottom
F=1/2*ρ*(Cdp*λ)*v2*A
240
130
200 (125)
UV-Stabilised PVC
7035
RoHS
DC Grounded
-40

Celsius

+ 70

Ordering Information:
* T0 (Electrical Tilt 0)
** T4 (Electrical Tilt 4)

© Alpha Wireless Limited 2014. Last modified: January, 27, 2015
Web: www.alphaantennas.com Email: info@alphaantennas.com
* Alpha Wireless are always improving products; specification subject to change without notice.

Appendix D – Feasibility Study
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Council Rock

Feasibility Study:
Barr Lake Substation
Xcel Energy

Summary
Coverage for the base station at Barr Lake Substation is presented at the recommended
height, and at a lower height for comparison. Recommended antenna height for Barr Lake
Substation is 120 feet above ground level (AGL).

Assumptions
●
●
●

●

●
●
●

Site location coordinates provided by the customer, accuracy within 50ft of actual location.
WiMAX radio technology
Antennas:
○ Sectorized base station configuration, split mount
○ Small panel antenna at the remote
Antenna heights:
○ 120ft vs. 75ft at the base station
○ 20 ft at the remote
Terrain Database: 30m National Elevation Data (NED), USGS sourced
Ground Clutter Data: 30 m National Land Cover Data (NLCD), USGS sourced
Feasibility Studies are provided for information only

Xcel Energy: Barr Lake Substation - Feasibility Study Overview Rev 1 1

Council Rock

Site View

Figure 1 – Barr Lake Substation, Google Earth 3D view
Figure 1 shows the view from Barr Lake Substation looking North. Barr Lake is in a rural area.

Xcel Energy: Barr Lake Substation - Feasibility Study Overview Rev 1 2

Council Rock

Neighboring Sites

Figure 2- Neighboring Sites’ Coverage
Sites near BARR LAKE include East Metro, Sky Ranch, and Imboden. Expected coverage is shown
from these neighbors. Strongest radio signal levels are shown in red and orange, moderate signal in
yellow and light green, and weaker signals in dark green, blue, and purple.
Our goal is to maximize coverage with the minimum number of base stations.

Xcel Energy: Barr Lake Substation - Feasibility Study Overview Rev 1 3

Council Rock

BARR LAKE Coverage with 120 foot antenna height

Figure 3 – Radio coverage from BARR LAKE 120ft

Xcel Energy: Barr Lake Substation - Feasibility Study Overview Rev 1 4

Council Rock

BARR LAKE Coverage with 75 foot antenna height

Figure 4 – Radio coverage from BARR LAKE 75ft
Coverage is significantly reduced with the antenna height at 75 feet.
Recommendation: Barr Lake Substation antenna height at 120 feet.

Xcel Energy: Barr Lake Substation - Feasibility Study Overview Rev 1 5

Appendix E – Photosimulation
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BARR LAKE SUBSTATION FIELD AREA NETWORK PROJECT
PHOTOSIMULATION

EXISTING VIEW

PROPOSED VIEW

