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Architectural Review Board
Staff Report (ID # 9961)

Report Type:

Action Items

Meeting Date: 1/17/2019

Summary Title:

Crown Castle/Verizon - Cluster 3 (1st Formal)

Title:

PUBLIC HEARING / QUASI-JUDICIAL. Crown Castle/Verizon
Cluster 3, Downtown North Multiple Addresses [17PLN-00450
File Uses 250 Hamilton Address]: Request by Sure Site (on
behalf of Crown Castle to Lease to Verizon) for Six Small Cell
Node Tier 3 Wireless Communication Facility Permits Poles in
the Public Right of Way on Six (6) Wood Utility Poles.
Environmental Assessment: Exempt From the Provisions of the
California Environmental Quality Act (CEQA) in Accordance
With Guideline Section 15303. Zoning of Node Locations is
Public Facilities, Adjacent to These Zones: RM-30 (205
Everett/251 Emerson, 243 Hawthorne and 258 Waverley); RMD (NP) 482 Everett and 301 Bryant; RM-15 (201 High). For
further background information, please refer to the City’s
website under the project file number 17PLN-00450). For
More Information Contact the Project Planner Rebecca
Atkinson at Rebecca.atkinson@CityofPaloAlto.org.

From:

Jonathan Lait

Recommendation
Staff recommends that the Architectural Review Board (ARB) conduct a public hearing and take
the following action(s):
1. Recommend conditional approval of six Wireless Communication Facilities proposed by
Crown Castle for deployment in the Downtown North neighborhood (known as ‘Cluster 3’).
More specifically, “small cell nodes” comprised of pole top antennas and equipment
mounted onto six existing wood utility poles adjacent to the following addresses:
 Node 20 (pole #6474) adjacent to 205 Everett Av (also near 251 Emerson St),
 Node 21m1 (pole #6263 adjacent to 301 Bryant St (also near 311 Everett Av),
 Node 22m2 (pole #6288) adjacent to 258 Waverley St,
City of Palo Alto
Planning & Community Environment
250 Hamilton Avenue
Palo Alto, CA 94301
(650) 329-2442
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Node 23 (pole #6350) adjacent to 482 Everett Av,
Node 24 (pole #6378) adjacent to 243 Hawthorne Av, and
Node 32 (pole #6492) adjacent to 201 High St.

Report Summary
This report provides background information for the first formal ARB meeting on Crown Castle’s
“Cluster” of six wireless communication facilities (WCF), ‘small cell nodes’ in the Downtown
North neighborhood (aka Crown Castle Cluster 3). The proposed locations are six wood utility
poles within public street rights-of-way (application file 17PLN-00450). More WCF-related
information
and
links
to
project
status
can
be
found
here:
http://www.cityofpaloalto.org/gov/topics/wireless_communication_facilities/default.asp.
Interested parties may also sign up for updates at the aforementioned website.

Background
Project Information
Owner:
Architect:
Representative:
Legal Counsel:

City of Palo Alto (Owner of Wood Utility Poles and Streetlight Poles in
the Right-of-Way)
Crown Castle
Rochelle Swanson (Sure Site) and Sharon James (Crown Castle)
Michael Shonafelt, Newmeyer & Dillon LLP

Property Information
Address:

Public rights-of-way frontages at 205 Everett, 243 Hawthorne, 258
Waverley, 482 Everett, 301 Bryant, and 201 High (ca 1906 deemed
potentially eligible California Register)
Neighborhood:
Downtown North Neighborhood
Lot Dimensions & Area:
Not Applicable
Housing Inventory Site:
Not Applicable
Located w/in a Plume:
Not Applicable
Protected/Heritage Trees: Yes
Historic Resource(s):
Poles, no; Adjacent properties are eligible for National and California
Registers (205 & 482 Everett); or potentially eligible for listing (301
Bryant).
Existing Improvement(s):
Six existing wood utility poles
Existing Land Use(s):
Residential, Commercial, Park
Adjacent Land Uses & Multiple-Family Residential Zones: RM-30: 205 Everett/251 Emerson,
Zoning:
243 Hawthorne and 258 Waverley; RM-D (NP): 482 Everett and 301
Bryant; and RM-15: 201 High.
Location Map: File #17PLN-00450 – – to see zoning map please see Attachment A
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Source: Crown Castle/Verizon Project Plans, October 30, 2018
Note that Node 22m2 (next to 258 Waverley) replaced previously proposed Node 22 (near 386 Everett).

Land Use Designation & Applicable Plans
Zoning Designation:
Public rights of way within multiple residential zoning districts: RMD
(NP), RM15, RM30
Comp. Plan Designation:
Multiple Family Residential
Context-Based
Design Criteria:
Not Applicable
Downtown Urban
Design Guide:
Not Applicable
South of Forest Avenue
Coordinated Area Plan:
Not Applicable
Baylands Master Plan:
Not Applicable
El Camino Real Design
Guidelines (1976 / 2002): Not Applicable
Proximity to Residential
Uses or Districts (150'):
Near residential uses or districts
Located w/in the Airport
Influence Area:
Not Applicable
Prior City Reviews & Action
City Council:
On July 25, 2011 Council approved, and NextG Networks
subsequently executed, a Master License Agreement (the “MLA”)
and Exhibits for third party access to and use of City-controlled
spaces on utility poles and streetlight poles and in conduits for the
purpose of providing wireless communications facilities services in
Palo Alto:
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http://www.cityofpaloalto.org/civicax/filebank/documents/28100.
Crown Castle then acquired NextG Networks, Inc. through a merger
with its subsidiary Crown Castle NG Acquisitions Corp in 2012.
None
None
September 21, 2017: Preliminary Review (application 17PLN-00193)
of conceptual siting criteria and project design. The agenda, staff
report, minutes, and video of the ARB meeting can be found at the
following weblinks:
Agenda:
https://www.cityofpaloalto.org/civicax/filebank/documents/61859
Report:
https://www.cityofpaloalto.org/civicax/filebank/documents/61856
Video: http://midpenmedia.org/architectural-review-board-70/
Minutes:
https://www.cityofpaloalto.org/civicax/filebank/documents/61851
None

Project Description
The proposed “Cluster” is comprised of six (6) WCF small cell nodes located in the Downtown
North neighborhood, as shown on the map on the previous page and Attachment A.1 The nodes
would operate together within a larger network of nodes and would generally interface with an
existing macro site at 525 University Avenue. Each node requires its own ‘Tier 3’ Wireless
Communication Facility permit. The Tier 3 classification is defined under the City of Palo Alto’s
Municipal Code (PAMC). The proposed node locations are grouped together into a cluster for
processing to allow coordinated City review and transparency to members of the public about
what is proposed in their neighborhoods. The applicant has provided a detailed project
description (Attachment B).
Crown Castle has two other pending applications: “Cluster 2” (file 17PLN-00433) in the
University South neighborhood, and “Cluster 1” (file 17PLN-00416) for three nodes previously
proposed near Town and Country Shopping Center. The three Cluster 1 node locations, pole
types, and equipment were recently modified with a resubmittal on November 6, 2018,
showing two locations along Alma Street next to Caltrain right of way (across Alma from 103
Kellogg Avenue (node 033m2) and 102 Kingsley Avenue (node 035m2)) and one location on City
sidewalk fronting 63 Encina Avenue (node 034m1)).
Shot Clock and Extension Process
Wireless Communication Facility Permit applications have a unique application process
involving a “shot clock” timeline, whereby a final decision on each node must take place within
1

The address for this application 17PLN-00450 is listed in the City’s permit tracking system under 250 Hamilton
Avenue because the existing streetlight poles and one new pole proposed to host the small cell deployment nodes
are identified by unique pole numbers and do not have specific property addresses.
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a specified period of time (150 days for Tier 3 applications), unless the City and applicant
mutually agree to a longer time. For the nodes in 17PLN-00450, the parties have agreed that
the City will take final actions within 100 days from October 30, 2018, which is the date of the
latest resubmittal. Unless a further extension were agreed upon, that timeframe would include
the need to make a decision on each node regarding entitlement, as well as process any street
work and encroachment permit(s) if a node was conditionally approved.
Crown Castle Cluster 3 Six Node Locations
The application includes a deployment of six (6) small cell node locations listed in Table 1. Table
1 shows only one design configuration is proposed (with no shrouding of pole side-mounted
equipment) and shows which nodes are on street intersections. Images below the table are of
each node with respect to existing trees in the planter strip. Figure 1 shows a simplified image
of the node design. Figure 2 is a visual simulation of one node, showing the combination of the
wooden bayonet extension and the new antenna.
Table 1: Six (6) Small Cell Deployment Node Locations in Crown Castle/Verizon Cluster 3

Node

Address of
Closest
Adjacent APN

Proposed
Pole Type

Design
Configuration

Node 20

205 Everett
Street

Wood Utility Pole
#6474

Config 1

Node 21m1

301 Bryant
Street (on
Everett Avenue)

Wood Utility Pole
#6263

Config 1

Node 22m2

258 Waverley
Street

Wood Utility Pole
pole #6288

Config 1

Node 23

482 Everett
Avenue

Wood Utility Pole
#6350

Config 1

Node 24

243 Hawthorne
Avenue

Wood Utility Pole
#6378

Config 1

Node 32

201 High Street

Wood Utility Pole
#6492

Config 1

Source for
Power &
Fiber

Corner
Site?
(YES/NO)
Yes

Pole Replacement
Proposed
(YES/NO)

No
No
No
Currently
Unclear,
Presumed
Aerial Drop

Yes
No
Yes
No
No
No
No
No

Existing Street Tree Screening and Planting Opportunities:
Trees in the public right of way can help screen unattractive equipment and utility poles in the
right of way. Crown Castle Cluster 3 plans note street tree locations relative to utility poles
proposed for nodes (and state in many instances that tree protection is not required). Below
are pole-by-pole images (left) and tree proximity diagrams (right). The applicant did not
propose adding trees. Tree planting opportunities are noted below for each node.
Below: Node 20 (aka Pole #6474)

Node 20 Tree Proximity is 10’
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Node 20 planter strip existing tree could be replaced with larger tree for better screening. A
non-fruiting Arbutus Marina in 24” box size is recommended to replace the small tree
approximately 12 feet from the pole.
Below: Node 21m1 (aka Pole #6263)

Node 21m1 Tree Proximity is 16’

Node 21m1 planter strip existing small tree (Zelkova) can remain but a new 24” box Catalina
Ironwood is recommended to replace the rose bush existing on the left side of the pole (as seen
from the roadway) for better screening.
Below: Node 22m2 (aka Pole #6288)

Node 22m2 Tree Proximity is about 23’
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Node 22m2 planter strip existing tree is mature and would remain to provide screening. The
sign to the left of the pole is not a stop sign and could be relocated to between the magnolias
to allow an additional tree of a species to be identified by Urban Forestry staff.
Below: Node 23 (aka Pole #6350)

Node 23 Tree Proximity is 23’

Node 23 planter strip existing trees are mature. The existing shorter pole would be removed.
No additional tree is recommended due to sightlines, though a replacement tree for the
Camphor tree is a possibility.
Below: Node 24 (aka Pole #6378)

Node 24 Tree Proximity is 10’
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Node 23 planter strip existing trees are mature. The small Holly tree to the right could be
recommended for replacement.
Below Node 32 (aka Pole #6492)

Node 32 Tree Proximity is 23’

Node 32 planter strip existing tree is mature. See the Figure 2 image of Node 32 with
equipment. The utility boxes in the area would make it difficult to plant an amenity tree near
this node.
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Figure 1: Example of Proposed Crown Castle/Verizon Wood Utility Pole Design Configuration
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Figure 2: Wood Utility Pole Node Simulation (Node 32)

Formal Review Project Plans and Changes Post Preliminary Review
Since their preliminary presentation on September 21, 2017, the applicant team adjusted the
location of one node, but has arrived upon the locations presented on the project plans and
listed in this staff report. The applicant team made one minor change to the design
configuration; the design now includes a shroud design for the wood bayonet.
The applicant indicated to staff during a Development Review Committee (DRC) meeting that
they wanted to hear feedback from the ARB, the public, and the City’s subconsultants prior to
adjusting their plans to respond to staff comments already presented during the review process
regarding node locations and facility design configurations.
The project plans (Attachment C) show the proposed node locations and show the following
above ground equipment within the design configuration:
 1 antenna with azimuths facing one or multiple directions,
 1 antenna shroud,
 1 wooden bayonet extension,
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Safety signage,
Cabling in external conduit with a standoff spacer from the wood pole,
Standoff bracket kit for mounting equipment to side of pole
2 Remote Radio Units,
1 fuse box,
1 disconnect box.

Requested Entitlements, Findings and Purview
The applicant requests the following discretionary approvals for each node location:
 A Tier 3 Wireless Communication Facility (Tier 3 WCF) Permit as outlined in Palo Alto
Municipal Code (PAMC) Section 18.42.110(h).
Each small cell node must comply with or meet:
 Development Standards, item (i) of PAMC Section 18.42.110 (Attachment D)
 Conditions of Approval in PAMC Section 18.42.110(j),
 Architectural Review findings in PAMC Section 18.76.020(d),
 Conditional Use Permit (CUP) findings in PAMC Section 18.76.010(c).
All findings must be made in the affirmative to approve each Tier 3 WCF permit. Failure to make
any one finding requires project redesign or denial. Staff requests the ARB’s recommendations
with respect to the Development Standards in PAMC Section 18.42.110(i) (Attachment D),
Architectural Review findings in PAMC Section 18.76.020(d) (Attachment E), as well as
consistency review with the following plans, guidelines, and requirements to the extent that
they are applicable to one or all nodes:




Comprehensive Plan
(https://www.cityofpaloalto.org/civicax/filebank/documents/62915)
Bicycle + Pedestrian Transportation Plan
(http://www.cityofpaloalto.org/civicax/filebank/documents/31928)
Urban Forest Master Plan
(http://www.cityofpaloalto.org/civicax/filebank/documents/36187)

Analysis2, 3
Staff scheduled this Architectural Review Board meeting to facilitate timely processing of the
application and to provide the public an opportunity to provide comments in a public meeting.

2

The information provided in this section is based on analysis prepared by the report author prior to the public
hearing. The Architectural Review Board in its review of the administrative record and based on public testimony
may reach a different conclusion from that presented in this report and may choose to make alternative findings. A
change to the findings may result in a final action that is different from the staff recommended action in this
report.
3

The Palo Alto Municipal Code is available online: http://www.amlegal.com/codes/client/palo-alto_ca
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Analysis will continue after the ARB meeting taking into account the feedback provided by the
public and the ARB’s recommendation.
Staff believes it is possible for the project design to offer improved “stealth” and concealment
strategies. Consequently, staff recommends conditions of approval that address these
concerns, as discussed below.
Federal Preemption & Radio Frequency (RF) Emissions
Under the Telecommunications Act of 1996, federal regulations preempt the state and local
governments from regulating RF emissions generated by wireless communications facilities.
The City’s authority in this area is limited to ensuring that a proposed installation complies with
comprehensive emissions standards established by the Federal Communications Commission
(FCC). To this end, the city hired an Independent Consultant, CTC, to evaluate the applicant
team’s radio frequency safety engineering reports for each site produced by the applicant’s
consultant, Jerrold Bushberg of Health and Medical Physics Consulting.
Noise
The ambient noise environment is noted in the City’s Comprehensive Plan, Comprehensive Plan
EIR, and Municipal Code; it is referenced therein in goals, policies, requirements, and thresholds
to address potential noise impacts from new development. As currently designed, the proposed
six nodes would not be a source of new ambient noise, since the configurations include
equipment that can be passively cooled. If configurations were designed to place all equipment
in an underground vault, except for the antenna, it would be necessary to analyze the design
for consistency with all noise-related Comprehensive Plan goals, policies, and thresholds and
compliance with Palo Alto Municipal Code Chapter 9.10 regarding noise.
Maximum Buildout
Once a wireless facility is placed on a given pole, the Federal Spectrum Act allows for a
streamlined process should a second carrier apply to collocate on an expedited basis, so long as
the proposed collocation does not substantially increase the size of the facility or defeat and
stealth/camouflage elements of the design. For small cell projects like the subject applications,
staff does not believe it is feasible to add equipment without defeating the stealth/camouflage
elements of a design.
Adjacency to Historic Properties
Nodes 20 and 23 are adjacent to historic properties – found to be eligible for National and
California Register listing, and on file with the State Office of Historic Preservation. Node 32 is
adjacent to a property viewed in 1998 as potentially eligible but not further evaluated to
determine if truly eligible for listing on these Registers. The addition of equipment onto existing
wood poles would not cause irreversible impacts to the identified historic resources, given
proposed conditions requiring either vaulting of equipment or the provision of a shroud to
conceal pole-mounted equipment, and improved vegetative screening.
Wireless Communication Facility Development Standards and Architectural Review Findings
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Staff is reviewing the proposed nodes with respect to the Development Standards in PAMC
Section 18.42.110, particularly in regard to the utilization of the smallest footprint possible,
minimization of overall, mass, and size of the cabinet and equipment enclosure, minimization of
visibility, utilization of stealth or camouflage design, and architectural compatibility.
Although the applicant has followed along with the discussions for other wireless projects in
the City and has resubmitted twice since the City Council applied relevant conditions of
approval to Vinculums/Verizon Cluster 1 (17PLN-00169), the applicant has not yet addressed
the following design concepts:
 Discussion of vaulting of equipment
 Ensuring that no sky shall be seen through the mounting and attachment equipment for
the antennas and the conduits.
 Reducing the standoff distance for pole mounted equipment
 Utilization of shrouding for pole mounted equipment
 Reducing the volume of pole mounted equipment
 Maintaining required climbing space while also not having pole mounted equipment
face directly toward adjacent private property or extend over sidewalks
 Maintaining minimum horizontal and vertical clearances:
o At least 1.5-feet horizontal clearance between any new or relocated equipment
and the adjacent face of curb or edge of traveled way for any public roadway,
driveway, or alley, unless 16-feet vertical clearance is provided between
equipment and the top of adjacent travel way.
o At least 3-feet of horizontal clearance from driveways or corners.
o At least 10-feet vertical clearance between the adjacent sidewalk, path, or
walkway grade.
The photo simulations might not clearly show the visual impact of the proposed nodes, as they
are fairly dark, blurry, and do not clearly show materiality. The applicant has not yet provided a
photograph of an example installation that utilizes the proposed design and there are no
examples of the design within the City to refer to. Staff questions the cohesiveness and
integration of:
 the shape, design, color, and materiality of the antenna shroud, as well as how far it
extends from the base of the antenna to the top of the existing pole,
 the cables in the conduit into the bottom of the antenna shroud, and
 any separation of the conduit from the top and mid-section of the pole, given that the
pole has some tapering.
Staff recommends adding conditions of approval to address the design of the shroud, cables,
and conduit. The City has an example of these specific concerns being successfully addressed in
the Vinculums/Verizon Cluster 1 application (17PLN-00169). Staff recommends the conditions
of approval require either:
(1) modification of the proposed pole-mounted equipment design for all nodes to address
equipment orientation; or
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(2) vaulting of the equipment if technically and logistically feasible.
Any pole-mounted equipment must:
 not face the street or adjacent properties,
 not extend over the sidewalk,
 be positioned to ensure the equipment meets minimum horizontal and vertical
clearances relative to driveways, corners, and curblines,
 be screened by a painted metal shroud,
 be arranged to form a slim profile - using vertical alignment of the equipment rather
than the current proposal which shows the equipment ‘sandwiching’ the bracket.
Similar conditions of approval were required of the pole-mounted equipment
Vinculums/Verizon Cluster 1 (17PLN-00169).
Regarding landscaping compliance and the further screening nodes from public view, there are
opportunities to plant ornamental trees at four nodes as discussed earlier in this report. Staff
recommends a condition of approval requiring planting of additional vegetation (“amenity”
trees) in the right of way planter strips or in some cases, replacement of smaller planter strip
trees with larger, more robust trees and watering of the trees for a specific time period to
ensure trees become established and improve screening of the proposed nodes. Such plantings
would help to interrupt direct views of the node, contribute to a more cohesive site specific
design, and help maintain neighborhood character. Similar conditions of approval were
required of Vinculums/Verizon Cluster 1 (17PLN-00169).
The equipment mounting proposed for Node 23 and Node 24 are near and/or face existing
short transfer poles. Staff recommends a condition of approval requiring removal of the
transfer poles adjacent to Node 23 and Node 24.
Alternatives
Alternative Design Configurations
Staff has engaged CTC to prepare a report with information on potential alternative design
configurations. Staff is currently working with its consultant to complete a draft of this report to
share with the ARB.
The applicant has not presented an exploration of vaulting technologies for their facility
equipment, nor explored how using a smaller antenna size could minimize facility height
impacts.
As discussed above, staff raised concerns with the applicant during the review process,
including in regard to the antenna shroud, conduits, cabling, the design of the pole mounted
equipment, and vaulting. Placing equipment in underground vaults or use of pole-mounted
equipment within shrouding might be more effective ways to meet the current development
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standards in PAMC Section 18.42.110, the goals and policies in the current Comprehensive Plan
regarding promotion of a bicycle and pedestrian friendly environment, having a cohesive
streetscape design, and compatibility with surrounding contexts.

Alternative Locations
During the review of previous wireless applications, the ARB indicated that street corners were
disfavored. At the Preliminary Architectural Review meeting for 17PLN-00193, some ARB
members indicated that this could possibly be revisited for metal streetlights, but not
necessarily for wood utility poles. Staff would prefer mid-block alternatives and use of street
corners remain generally dis-favored by staff.

Environmental Review
The project is under review in accordance with the authority and criteria contained in the
California Environmental Quality Act (CEQA), the State CEQA Guidelines, and the environmental
regulations of the City. The City’s environmental consultant is currently preparing the requisite
CEQA documentation. It is likely the project will qualify for a Categorical Exemption under
CEQA Section 15303, New Construction or Conversion of Small Structures (Class 3) because the
project is considered a minor change to existing wood utility poles, and no exceptions to the
exemption are present in the project area. Class 3 consists of “construction and location of
limited numbers of new, small facilities or structures; installation of small new equipment and
facilities in small structures; and the conversion of existing small structures from one use to
another where only minor modifications are made in the exterior of the structure.” The
Director of Planning and Community Environment, or City Council, would make the CEQA
determination prior to making a decision on the project.

Public Notification, Outreach & Comments
The Palo Alto Municipal Code requires notice of this public hearing be published in a local paper
and mailed to owners and occupants of property within 600 feet of the subject property at least
ten days in advance. Notice of a public hearing for this project was published in the Daily Post
on the 23rd of November, 2018, which is 14 days in advance of the ARB meeting. Postcard
mailing occurred on November 26th, 2018, which is 11 days in advance of the meeting.
Public Comments
Staff received a significant number of public comments and inquiries by telephone and email.
Similar to inquiries in other neighborhoods, multiple members of the public have noted their
preference to gather more information before commenting. Staff received comments of
support and opposition. Supporters generally cited a desire for improved wireless coverage.
Opposed persons generally cited concerns regarding alternatives analysis, aesthetics, noise,
compatibility with nearby historic resources, consistency with the City’s undergrounding district
policies, and radio frequency emissions/health and safety.
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Public correspondence received through November 28, 2018 has been compiled and is
available
online:
https://www.cityofpaloalto.org/news/displaynews.asp?NewsID=4192.
Additional correspondence received after this time will be provided at ARB member places at
the December 6, 2018 meeting.

Alternative Actions and Appeals of PCE Decisions
Instead of the recommended action, the Architectural Review Board may recommend:
1. Continue the project to a hearing on a date certain or uncertain. The hearing would
need to occur prior to the expiration of the existing or a new tolling agreement, in order
for the Crown Castle/Verizon applicant to respond to public, ARB, and staff feedback, or
2. Recommend denial of the project based on findings suggested via an ARB motion and
affirmative vote, or
3. Recommend approval of the project based on findings suggested via an ARB motion and
affirmative vote.
Following an ARB recommendation of either approval or denial of these nodes, the PCE Director
may make a decision on the application. Director decisions on Tier 3 WCFs are appealable to
City Council.
Report Author & Contact Information
Amy French, AICP, Chief Planning Official
(650) 329-2442
Amy.French@CityofPaloAlto.org

ARB4 Liaison
Jodie Gerhardt, AICP, Planning Manager
(650) 329-2575
Jodie.Gerhardt@CityofPaloAlto.org

Attachments:
 Attachment A: Project Location Map (PDF)
 Attachment B: Applicant Project Description (Dated 11-02-18)
(PDF)
 Attachment C: Applicant Project Plans (Dated 10-30-18) (DOCX)
 Attachment D: Palo Alto Municipal Code Section Wireless Communication Facilities
(DOC)
 Attachment E: Palo Alto Municipal Code Section Architectural Review Findings (DOCX)
 Attachment F: CTC Report (dated December 4, 2018)
(PDF)

4

Emails may be sent directly to the ARB using the following address: arb@cityofpaloalto.org
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ARB Submittal for Major Project
PROJECT DESCRIPTION 17PLN‐00450
RE: Crown Castle – Cluster 3 of 3 for 16 Small Cell Node Expansion Project in Downtown
Palo Alto.
Cluster 3: Six small cell nodes on wood utility poles within the Downtown North
Neighborhood.

Introduction
Crown Castle (formerly NextG Networks) is seeking approval of a Crown Castle node
expansion project in the core area of Palo Alto. This project will utilize the similar designs as
approved in the previous project in 2015 (15PLN‐00140). As with the 2015 small cell
project, the 2017 expansion project proposes sixteen (16) nodes overall to provide capacity
coverage to the macro cell at 525 University Avenue. This application seeks approval for six
(6) nodes within the Downtown North Neighborhood. Crown Castle has a Master License
Agreement with the City of Palo Alto that allows for use of city‐controlled space on utility
poles and streetlight poles and in conduits owned by CPAU. This Crown Castle project
small cell project is designed to be installed in the public right of way on existing utility
poles, including wood poles and streetlights. The small cell wireless sites provide capacity
coverage to the larger cell site or cell tower in the area. Verizon Wireless is the carrier is the
identified tenant in these Crown Castle expansion nodes.
As stated above, this application requests approval for Cluster 3 consisting of six (6) nodes
of the 16 nodes in proposed expansion project. To summarize the overall expansion 16
node project, Verizon Wireless and Crown Castle Radio Frequency (RF) engineers have
identified locations throughout the city that require service. Sixteen (16) installations are
currently planned to be co‐located on wood utility poles and metal streetlights. Six (6) of
these small cells are proposed to be co‐located on new and existing city street light poles,
one (1) new streetlight, and the remaining nine (9) small cells are proposed to be installed
on existing wood utility poles. These small cells will provide the City of Palo Alto much
needed improvements in network capacity and coverage. Small cells are currently
proposed in three (3) configurations that are dependent on the design opportunities and
constraints of specific pole locations within the City of Palo Alto. The six (6) nodes in this
application are distributed within the Downtown North Neighborhood. Please see Vicinity
Map.
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Coverage Needs
The unprecedented current and future demand for wireless service requires the
densification of existing cellular networks. More people are using a wireless connection for
personal and professional needs, both in home and in transit. As a result, wireless
communication facilities are diminishing in height and being located closer to the user to
meet both daily needs as well as provide essential coverage for emergency personnel. The
coverage map below demonstrates the current need. Blue indicates poor coverage and
green indicates good coverage. Diagram 1 shows the area identified for the six (6) nodes is
limited green and yellow. On the following page, Diagram 2 shows the improvement in
capacity where green is consistent.
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Diagram 1 ‐ Current level of capacity for 700 MHz:

Diagram 2 ‐ Proposed Improvement in capacity for 700 MHz:
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Diagram 3 ‐ Current level of coverage for 1900 MHz:

Diagram 4 ‐ Proposed Improvement in coverage for 1900 MHz:
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Diagram 5 – Current level of coverage for 2100 MHz:

Diagram 6 – Proposed improvement in coverage for 2100 MHz:
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Site Locations
The process for site selection by Crown Castle aim to meet the need for service coverage,
while at the same time locating poles that will have the least impact. With high demand of
wireless services, the small facilities need to be located within a relatively narrow area as
compared to a ‘macro’ or traditional larger wireless facility. The sites were initially chosen
based upon the greatest needs in coverage in the area identified. Each site was walked by a
team that included RF (radio frequency) engineers, a construction manager, A&E
(architectural and engineering) professionals and government relations consultants in
order to make on the spot decisions of the best pole in the neighborhood that could
accommodate the wireless equipment within the City’s criteria and with sensitivity to the
neighborhood. Pole location proximity to a residence and sidewalk, orientation of the
placement of the equipment on the pole and general visibility were taken into account as
to which pole in any given area was finally chosen. There are typically only one or two poles
that are viable candidates due to the small size design of the sites and limited range of the
signal. Pole selection in determined in the field ensuring the RF need for the facility and
constructability are met while meeting zoning and other requirements by the City,
including sensitivity to the community needs. The team also walked the sites with staff
from Compliance to confirm which locations were feasible. The pole top design with
antenna and extension was determined by staff on joint site walk to be the only allowable
space on the specific six (6) nodes in this proposal, as opposed to locating lower on the
pole. It is a clean design that accommodates the needs of the utility operations while
providing space for the needed small cell equipment.

During the application resubmittal process, a new location has been identified for Node 22
(Node 22m2). The new location is at the corner of Bryant Ct and Waverley Street, adjacent
to 258 Waverley St. During the process between the original submittal and the Preliminary
ARB hearing on September 21, 2017, an alternative location to the original Node 22 (22m1)
was included in the original Formal ARB application. The original node was proposed to be
collocated on the wood utility pole adjacent to 386 Everett Avenue. The alternative
proposed location to the ARB was directly across the street adjacent to 311 Waverley (also
identified as 404 Everett). Upon further review, the RF engineer was able to determine that
coverage and capacity needs of the network could be accommodated on the alternative
pole now identified as Node 22m2, thereby further mitigating visual impacts and concerns
of proximity to the units on higher floors.
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Site information on each node:

Node

20

Closest address for identity
purposes

Assessor's
address
based on
location in
plans

251 Emerson St (near 205
Everett St)

205 Everett
St

Adjacent APN

Pole #

Adjacent Overlay
Zone
Zone

12025024

6474 RM‐30

12014045

6362

12013005

6288 RM‐30

12014057

6350

301 Bryant ( across from
311 Everett Ave)
258 Waverley (corner of
22m2
Waverley & Bryant Ct)
482 Everett Ave (across
23
from 305 Cowper St)

301 Bryant
St
258
Waverley St
482 Everett
Ave

24 243 Hawthorne Ave

221
Hawthorne
Ave

12024002

6378 RM‐30

MF

32 201 High St

201 High St

12025049

6492 RM‐15

MF

21

RMD
(NP)

MF

RMD
(NP)

MF
MF
MF
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Elevation of example of the installation. Please see site plans for specific elevation of each Node and
accompanying radio equipment.
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Minimizing Visual Impacts
To minimize the visual impact, the antenna and extension bracket will be enclosed within a
shroud at the top of the wood utility pole. Where feasible, wood utility poles near trees
were chosen to further mitigate visual impacts. The radio equipment will be attached to
the side of the wood utility pole in a manner that keeps the distance between the radios
and the wooden pole as close as possible. All equipment and shrouds will be painted to
match in order to blend with the wood pole. Colors identified at this time are Sherwin
Williams Fairfax Brown and Well‐Bred Brown. Final colors choice subject to direction by
staff.

Example of shroud and equipment on Node 22m2. See site plans for specifics on each node.
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Scope of Work
The scope of work includes the installation includes adding a 48” antenna and extension mount
enclosed within a shroud on the top of six existing wood utility poles with additional radio equipment
to be mounted on the side of the pole. Any disturbance to landscaping or the asphalt in the street to
accommodate the work will also be completely repaired and restored. Project information can be
found at http://www.crowncastle.com/projects/palo‐alto_ca.aspx

Respectfully submitted,
Rochelle Swanson
Government Relations Consultant for
Crown Castle
r.swanson@sure‐site.com
916‐801‐3178

Packet Pg. 277

4.c

ATTACHMENT C
PROJECT PLANS
File No. 17PLN-00450

Hardcopies of project plans are provided to ARB Members. These plans are available to the
public online and by visiting the Planning and Community Environmental Department on the
5th floor of City Hall at 250 Hamilton Avenue.

Directions to review Project plans online:

Project Webpage
https://www.cityofpaloalto.org/news/displaynews.asp?NewsID=4192

Permit Tracking System
1. Go to Citizen Portal:
https://aca.accela.com/PALOALTO/Cap/CapHome.aspx?module=Planning&TabN
ame=Planning&TabList=Home%7C0%7CBuilding%7C1%7CPlanning%7C2%7CFire
%7C3%7CPublicWorks%7C4%7CCurrentTabIndex%7C2
2. Go to the Planning tab within Palo Alto Citizen Portal and type in the application
number 17PLN-00450.
3. Both current and superseded files are listed under Record Info and Attachments
4. The current and latest project plans are named:
 “17PLN-00450 Cluster 3 Resubmittal Plans 10-30-18 PART 1of2”
 “17PLN-00450 Cluster 3 Resubmittal Plans 10-30-18 PART 1of2”
Note:
The address for this application 17PLN-00450 is listed in the City’s permit tracking system under
250 Hamilton Avenue because the utility poles and streetlights that are proposed to host the
small cell deployment nodes are identified by unique pole numbers and do not have specific
property addresses.
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ATTACHMENT D
PALO ALTO MUNICIPAL CODE SECTION 18.42.110 WIRELESS COMMUNICATION FACILITIES
File No. 17PLN-00450
18.42.110 Wireless Communication Facilities
(a) Purpose and Interpretation
The purpose of this section is two-fold: (A) to implement within the jurisdictional boundaries of the
city the applicable zoning, land use and other laws, rules, regulations and policies and procedures
applicable to siting applications filed with the city by wireless communications facilities infrastructure
owners and operators and wireless communications service providers, which seek to install or attach
their facilities at locations in Palo Alto; and (B) to accommodate new wireless technologies and
continued improvements to existing wireless communications facilities while minimizing their adverse
visual and structural health and safety impacts. Consistent with that purpose, the provisions of this
section are to be construed in a manner that is consistent with (1) the interest of consumers in receiving
the benefits of the deployment of ultra-high-speed and -capacity broadband wireless communication
facilities technology and innovations and the delivery of ultra-high-speed and -capacity broadband
wireless communications facilities services, (2) the interest in safeguarding the environment, preserving
historic properties, and addressing aesthetics and other local values, and (3) the interest in promoting
the public health, safety and welfare in Palo Alto.
A wireless communications facility is permitted to be sited in Palo Alto subject to applicable
requirements imposed by this chapter, which may include an architectural review process, a conditional
use permit application process, or both. These processes are intended to permit wireless
communications facilities that blend with their existing surroundings and do not negatively impact the
environment, historic properties, or public safety. The procedures prescribed by this chapter are tailored
to the type of wireless communication facility that is sought. Building-mounted wireless
communications facilities and collocation of facilities are preferred and encouraged, subject to all other
provisions of this section.
(b) Definitions
The following abbreviations, phrases, terms and words shall have the meanings assigned in this section
or, as appropriate, in Section 18.04.030 and Section 1.04.050 of the Palo Alto Municipal Code, as may be
amended from time to time, unless the context indicates otherwise. Words that are not defined in this
section or other chapters or sections of the Palo Alto Municipal Code shall have the meanings as set
forth in Chapter 6 of Title 47 of the United States Code, Part 1 of Title 47 of the Code of Federal
Regulations, and, if not defined therein, their common and ordinary meaning.
(1) "Antenna" means a wireless antenna and its associated equipment. The term includes a
macrocell antenna and a microcell antenna.
(2) "Associated equipment" means any and all on-site equipment, including, without limitation, backup generators and power supply units, cabinets, coaxial and fiber optic cables, connections, shelters,
radio transceivers, regular power supply units, and wiring, to which a wireless antenna is attached in
order to facilitate mobile broadband service and personal wireless service delivered on mobile
broadband devices.

17PLN-00033
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(3) "Base Station" means a structure or equipment at a fixed location that enables FCC-licensed or
authorized wireless communications between user equipment and a communications network. The
term does not encompass a tower as defined herein or any equipment associated with a tower. Base
Station includes, without limitation:
(i) Equipment associated with wireless communications services such as private, broadcast, and
public safety services, as well as unlicensed wireless services and fixed wireless services such as
microwave backhaul.
(ii) Radio transceivers, antennas, coaxial or fiber-optic cable, regular and backup power supplies,
and comparable equipment, regardless of technological configuration (including Distributed Antenna
Systems ("DAS") and small-cell networks).
(iii) Any structure other than a tower that, at the time the relevant application is filed with the city
under this section, supports or houses equipment described in paragraphs (i)-(ii) above and has been
previously reviewed and approved by the city.
(4) "Collocation" means the mounting or installation of transmission equipment on an eligible
support structure for the purpose of transmitting and/or receiving radio frequency signals for
communications purposes.
(5) "Eligible Facilities Request" means any request for modification of an existing tower or base
station that, within the meaning of the Spectrum Act, does not substantially change the physical
dimensions of that tower or base station, and involves (a) the collocation of new transmission
equipment, (b) the removal of transmission equipment, or (c) the replacement of transmission
equipment.
(6) "Eligible Support Structure" means any existing tower or base station that exists at the time the
application is filed with the city.
(7) "Existing" for a constructed tower or base station, means that the tower or base station has been
previously reviewed and approved under the applicable city zoning or siting process, or under another
applicable state or local regulatory review process, provided that a tower that has not been reviewed
and approved because it was not in a zoned area when it was built, but was lawfully constructed, is
"Existing" for purposes of this definition.
(8) "FCC" means the Federal Communications Commission or successor agency.
(9) "Project" means a WCF to be located in Palo Alto for which a permit is required by the city.
(10) "RF" means radio frequency on the radio spectrum.
(11) "Spectrum Act" means Section 6409(a) of the Middle Class Tax Relief Act and Job Creation Act of
2012, 47 U.S.C. § 1455(a) (providing, in part, "… a State or local government may not deny, and shall
approve, any Eligible Facilities Request for a modification of any existing wireless Tower or Base Station
that does not substantially change the physical dimensions of such Tower or Base Station.").
(12) "Substantially Changes" means, in the context of an eligible support structure, a modification of
an existing tower or base station where any of the following criteria is met:
(i) For a tower not located in the public rights-of-way:
(a) The height of the tower is increased by (I) more than ten (10) percent, or (II) by the height of
one additional antenna array with separation from the nearest existing antenna not to exceed twenty
(20) feet, whichever is greater; or
(b) There is added an appurtenance to the body of the tower that would protrude from the edge
of the tower by (I) more than twenty (20) feet, or (II) more than the width of the tower at the level of
the appurtenance, whichever is greater.
(ii) For a tower located in the public rights-of-way and for all base stations:
(a) The height of the tower or base station is increased by more than ten (10) percent or ten (10)
feet, whichever is greater; or

17PLN-00033
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(b) There is added an appurtenance to the body of that structure that would protrude from the
edge of that structure by more than six (6) feet; or
(c) It involves the installation of ground cabinets that are more than ten (10) percent larger in
height or overall volume than any other ground cabinets associated with the structure; or
(d) It involves the installation of any new equipment cabinets on the ground if there is no preexisting ground cabinet associated with that structure.
(iii) For any eligible support structure:
(a) It involves the installation of more than the standard number of new equipment cabinets for
the technology involved, but not to exceed four (4) cabinets; or
(b) There is entailed in the proposed modification any excavation or deployment outside of the
current site of the tower or base station; or
(c) The proposed modification would cause the concealment/camouflage elements of the tower
or base station to be defeated; or
(d) The proposed modification would not comply with the conditions associated with the prior
siting approval of construction or modification of the tower or base station, unless the non-compliance
is due to an increase in height, increase in width, addition of cabinets, or new excavation that does not
exceed the corresponding thresholds in this section.
(iv) To measure changes in height for the purposes of this section, the baseline is:
(a) For deployments that are or will be separated horizontally, measured from the original support
structure;
(b) For all others, measured from the dimensions of the tower or base station, inclusive of
originally approved appurtenances and any modifications that were approved by the city prior to
February 22, 2012.
(v) To measure changes for the purposes of this section, the baseline is the dimensions that were
approved by the city prior to February 22, 2012.
(13) "Tower" means any structure built for the sole or primary purpose of supporting any FCClicensed or -authorized antenna, including any structure that is constructed for wireless communications
service. This term does not include a base station.
(14) "Transmission Equipment" means equipment that facilitates transmission of any FCC-licensed or
authorized wireless communication service.
(15) "Wireless Communications Facility" or "WCF" means any antenna, associated equipment, base
station, small cell system, tower, and/or transmission equipment located in Palo Alto.
(16) "Wireless Communications Service" means, without limitation, all FCC-licensed back-haul and
other fixed wireless services, broadcast, private, and public safety communication services, and
unlicensed wireless services.
(c) Types of WCF Permits Required
(1) A Tier 1 WCF Permit shall be required for an eligible facilities request, as defined in this section.
(2) A Tier 2 WCF Permit shall be required for:
(i) Any modification of an eligible support structure, including the collocation of new equipment,
that substantially changes the physical dimensions of the eligible support structure on which it is
mounted; or
(ii) Any collocation not eligible for a Tier 1 WCF Permit.
(3) A Tier 3 WCF Permit shall be required for the siting of any WCF that is not a collocation subject to
a Tier 1 or 2 WCF Permit.
(d) WCF Application Requirements
All applications for a WCF Permit shall include the following items:
17PLN-00033
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(1) Any applicant for a WCF Permit shall participate in an intake meeting with the Planning and
Community Environment Department to file an application;
(2) The applicant must specify in writing whether the applicant believes the application is for an
eligible facilities request subject to the Spectrum Act, and if so, provide a detailed written explanation as
to why the applicant believes that the application qualifies as an eligible facilities request;
(3) The applicant shall complete the city's standard application form, as may be amended from time
to time;
(4) The applicant shall include a completed and signed application checklist available from the city,
including all information required by the application checklist;
(5) Payment of the fee prescribed by the Municipal Fee Schedule;
(6) The application must be accompanied by all permit applications with all required application
materials for each separate permit required by the city for the proposed WCF, including a building
permit, an encroachment permit (if applicable) and an electrical permit (if applicable);
(7) For Tier 2 and 3 WCF Permits, the applicant must host a community meeting at a time and
location designed to maximize attendance by persons receiving notice under this subparagraph to
provide outreach to the neighborhood around the project site. The applicant shall give notice of the
community meeting to all residents and property owners within 600 feet of the project site at least 14
days in advance of the community meeting. The applicant shall provide a proof of notice affidavit to the
city that contains:
(i) Proof that the applicant noticed and hosted the community meeting before filing the application;
(ii) A summary of comments received at the community meeting and what, if any, changes were
made to the application as a result of the meeting;
(8) For Tier 3 WCF Permits, the plans shall include a scaled depiction of the maximum permitted
increase in the physical dimensions of the proposed project that would be permitted by the Spectrum
Act, using the proposed project as a baseline; and
(9) Satisfy other such requirements as may be, from time to time, required by the Planning and
Community Environment Department Director ("Director"), as publically stated in the application
checklist.
(e) Permit Review ("Shot Clock") Time Periods
(1) City review of application materials. The timeframe for review of an application shall begin to run
when the application is submitted, but shall be tolled if the city finds the application incomplete and
provides notice of incompleteness that delineates the missing information in writing. Such requests
shall be made within 30 days of submission of the application. After submission of additional
information, the city will notify the applicant within 10 days of this submission if the additional
information failed to complete the application. If the city makes a determination pursuant to
Section 18.42.110(e)(2)(i) that an application submitted as a Tier 1 eligible facilities request should be
processed as a Tier 2 or Tier 3, then the Tier 2 or Tier 3 processing time, as applicable, shall begin to run
when the city issues this decision.
(2) Tier 1 processing time. For Tier 1 WCF Permit applications, the city will act on the WCF application,
together with any other city permits required for a proposed WCF modification, within 60 days, adjusted
for any tolling due to requests for additional information or mutually agreed upon extensions of time.
(i) If the city determines that the application does not qualify as a Tier 1 eligible facilities request,
the city will notify the applicant of that determination in writing and will process the application as a Tier
2 or Tier 3 WCF Permit application, as applicable.
(ii) To the extent federal law provides a "deemed granted" remedy for Tier 1 WCF Permit
applications not timely acted upon by the city, no such application shall be deemed granted until the
applicant provides notice to the city, in writing, that the application has been deemed granted after the
17PLN-00033
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time period provided in Section (e)(2) above has expired.
(iii) Any Tier 1 WCF Permit application that the city grants or that is deemed granted by operation of
federal law shall be subject to all requirements of Section 18.42.110(i)(3), (5), (6) and (7)
and 18.42.110(j)(1), (2), (3), (4), (5) and (6).
(3) Tier 2 processing time. For Tier 2 WCF Permit applications, the city will act on the application
within 90 days, adjusted for any tolling due to requests for additional information or mutually agreed
upon extensions of time.
(4) Tier 3 processing time. For Tier 3 WCF Permit applications, the city will act on the application
within 150 days, adjusted for any tolling due to requests for additional information or mutually agreed
upon extensions of time.
(5) Denial of application. If the city denies a WCF application, the city will notify the applicant of the
denial in writing of the reasons for the denial.
(f) Tier 1 WCF Permit Process and Findings
(1) A Tier 1 WCF Permit shall be reviewed by the Director. The Director's decision shall be final and
shall not be appealable pursuant to the procedures set forth in Chapters 18.77 or 18.78;
(2) The Director shall grant a Tier 1 WCF Permit provided that the Director finds that the applicant
proposes an eligible facilities request;
(3) The Director shall impose the following conditions on the grant of a Tier 1 WCF Permit:
(i) The proposed collocation or modification shall not defeat any existing concealment elements of
the support structure; and
(ii) The proposed WCF shall comply with the development standards in Section 18.42.110(i)(3), (5),
(6) and (7), and the conditions of approval in Section 18.42.110(j).
(g) Tier 2 WCF Permit Process and Findings
(1) A Tier 2 WCF Permit shall be reviewed by the Director. The Director's decision shall be appealable
pursuant to the process for architectural review set forth in Section 18.77.070.
(2) The Director, or Council on appeal, shall grant a Tier 2 WCF Permit provided the proposed WCF
complies with the development standards in Section 18.42.110(i) and the conditions of approval in
Section 18.42.110(j), and all of the architectural review findings in Section 18.76.020(d) can be made.
(3) The Director, or Council on appeal, shall deny a Tier 2 WCF Permit if the above findings cannot be
made.
(h) Tier 3 WCF Permit Process and Findings
(1) A Tier 3 WCF Permit shall be reviewed by the Director. The Director's decision shall be appealable
pursuant to the process for architectural review set forth in Section 18.77.070 and the process for
conditional use permits set forth in Section 18.77.060.
(2) The Director or Council on appeal shall grant a Tier 3 WCF Permit provided the proposed WCF
complies with the development standards in Section 18.42.110(i) and the conditions of approval in
Section 18.42.110(j), and all of the architectural review findings in Section 18.76.020(d) and the
conditional use permit findings in Section18.76.010(c) can be made.
(3) The Director, or Council on appeal, shall deny a Tier 3 WCF Permit if the above findings cannot be
made.
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(i) Development Standards
Except as otherwise provided in this section, a proposed WCF Project shall comply with the following
standards:
(1) Shall utilize the smallest footprint possible;
(2) Shall be designed to minimize the overall height, mass, and size of the cabinet and enclosure
structure;
(3) Shall be screened from public view;
(4) Shall be architecturally compatible with the existing site;
(5) Shall be placed at a location that would not require the removal of any required landscaping or
would reduce the quantity of landscaping to a level of noncompliance with the Zoning Code;
(6) An antenna, base station, or tower shall be designed to minimize its visibility from off-site
locations and shall be of a "camouflaged" or "stealth" design, including concealment, screening, and
other techniques to hide or blend the antenna, base station, or tower into the surrounding area;
(7) A building-mounted antenna, base station, or tower shall be architecturally compatible with the
existing building on which the antenna, base station, or tower is attached;
(8) For any Tier 2 or Tier 3 WCF proposed to be attached on an historic structure/site, as designated
by Chapter 16.49, historic review shall also be required;
(9) Except as otherwise permitted by the Spectrum Act, a building-mounted WCF may extend fifteen
(15) feet beyond the permitted height of the building in the zone district;
(10) Except as otherwise permitted by the Spectrum Act, a tower or other stand-alone Tier 3 WCF
Project shall not exceed sixty-five (65) feet in height; and
(11) A tower or other stand-alone Tier 3 WCF may encroach into the interior/street side and rear
setback.
(j) Conditions of Approval
In addition to any other conditions of approval permitted under federal and state law and this Code
that the Director deems appropriate or required under this Code, all WCF Projects approved under this
chapter, whether approved by the Director or deemed granted by operation of law, shall be subject to
the following conditions of approval:
(1) Permit conditions. The grant or approval of a WCF Tier 1 Permit shall be subject to the conditions
of approval of the underlying permit, except as may be preempted by the Spectrum Act.
(2) As-built plans. The applicant shall submit to the Director an as-built set of plans and photographs
depicting the entire WCF as modified, including all transmission equipment and all utilities, within ninety
(90) days after the completion of construction.
(3) Applicant shall hire a radio engineer licensed by the State of California to measure the actual radio
frequency emission of the WCF and determine if it meets FCC's standards. A report, certified by the
engineer, of all calculations, required measurements, and the engineer's findings with respect to
compliance with the FCC's radio frequency emission standards shall be submitted to the Planning
Division within one year of commencement of operation.
(4) Indemnification. To the extent permitted by law, the applicant shall indemnify and hold harmless
the city, its City Council, its officers, employees and agents (the "indemnified parties") from and against
any claim, action, or proceeding brought by a third party against the indemnified parties and the
applicant to attack, set aside or void, any permit or approval authorized hereby for the Project, including
(without limitation) reimbursing the city for its actual attorneys' fees and costs incurred in defense of
the litigation. The city may, in its sole discretion and at Applicant's expense, elect to defend any such
action with attorneys of its own choice.

17PLN-00033
Page 6 of 7

City of Palo Alto

Packet Pg. 284

4.d

(5) Compliance with applicable laws. The applicant shall comply with all applicable provisions of the
Code, any permit issued under this Code, and all other applicable federal, state and local laws (including
without limitation all building code, electrical code and other public safety requirements). Any failure by
the City to enforce compliance with any applicable laws shall not relieve any applicant of its obligations
under this code, any permit issued under this code, or all other applicable laws and regulations.
(6) Compliance with approved plans. The proposed Project shall be built in compliance with the
approved plans on file with the Planning Division.
(k) Removal of Abandoned Equipment
A WCF (Tier 1, Tier 2, or Tier 3) or a component of that WCF that ceases to be in use for more than
ninety (90) days shall be removed by the applicant, wireless communications service provider, or
property owner within ninety (90) days of the cessation of use of that WCF. A new conditional use
permit shall not be issued to an owner or operator of a WCF or a wireless communications service
provider until the abandoned WCF or its component is removed.
(l) Revocation
The Director may revoke any WCF Permit if the permit holder fails to comply with any condition of the
permit. The Director's decision to revoke a Permit shall be appealable pursuant to the process for
architectural review set forth in Section 18.77.070 and the process for conditional use permits set forth
in Section 18.77.060.
(Ord. 5340 § 1 (part), 2015)
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ATTACHMENT E
PALO ALTO MUNICIPAL CODE SECTION 18.76.020(d)
ARCHITECTURAL REVIEW FINDINGS

The below approval findings must be made with approval of Architectural Review applications:
1. The design is consistent with applicable provisions of the Palo Alto Comprehensive Plan;
Zoning Code, coordinated area plans (including compatibility criteria), and any relevant
design guides.
2. The project has a unified and coherent design, that:
a. creates an internal sense of order and desirable environment for occupants,
visitors, and the general community,
b. preserves, respects and integrates existing natural features that contribute
positively to the site and the historic character including historic resources of the
area when relevant,
c. is consistent with the context based design criteria of the applicable zone
district,
d. provides harmonious transitions in scale, mass, and character to adjacent land
uses and land use designations, and
e. enhances living conditions on the site (if it includes residential uses) and in
adjacent residential areas.
3. The design is of high aesthetic quality, using high quality, integrated materials and
appropriate construction techniques, and incorporating textures, colors, and other
details that are compatible with and enhance the surrounding area.
4. The design is functional, allowing for ease and safety of pedestrian and bicycle traffic
and providing for elements that support the building’s necessary operations (e.g.
convenient vehicle access to property and utilities, appropriate arrangement and
amount of open space and integrated signage, if applicable, etc.).
5. The landscape design complements and enhances the building design and its
surroundings, is appropriate to the site’s functions, and utilizes regional indigenous
drought-resistant plant material capable of providing desirable habitat, and that can be
appropriately maintained.
6. The project incorporates design principles that achieve sustainability in areas related to
energy efficiency, water conservation, building materials, landscaping, and site planning.
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1 Executive Summary
The City received six applications from Crown Castle (the applicant) on behalf of Verizon Wireless
(Verizon) to mount wireless access facilities on existing utility poles. The small cell wireless facility
siting applications, known formally as “17PLN-00450 Cluster 3 (Downtown North) Tier 3 Wireless
Communication Facility (WCF) Permit,” represent cellular sites that have been designed to serve
customers in targeted areas of the City.
Columbia Telecommunications Corporation (CTC) is an independent telecommunications
consulting firm that has been retained by the City to perform a technical review of the
applications. CTC has performed a technical review and analysis of the applications with respect
to Crown Castle’s communications engineering materials, its justification for the sites, and the
overall functionality of this site in relation to other existing and proposed Verizon transmission
facilities.
This report describes the information that we received and documents our analysis and
conclusions related to the applications. Our analysis does not include a review or evaluation of
the appropriateness of the proposed facilities or sites. Rather, our analysis is confined to the
technical aspects of the applications and includes:
1. A review of the technical equipment that is being proposed by the applications and the
suitability of such equipment to meet the purposes set forth by the applications
2. A review of the RF emissions studies submitted by the applicant to confirm that the
proposal would not exceed the Federal Communications Commission (FCC) RF emissions
guidelines
3. An evaluation of the coverage and network maps submitted by the applicant to determine
whether such existing and potential coverage can be confirmed
4. An evaluation of technically feasible alternative locations and equipment design
configurations that would meet the purposes set forth by the applications
Accordingly, our recommendation is based on an evaluation of the technical characteristics of
the proposal being made and does not intend to address the traffic, public safety, or various
other potential impacts of the proposal upon the surrounding area, the public, or the City as a
whole. While this report describes alternative locations and designs that may affect the visual
impact and aesthetics of the proposal, it does not provide a recommendation on these matters.

1
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1.1 Overview of Analysis
This report documents CTC’s findings relative to Crown Castle’s proposed sites. In November
2018, CTC’s engineers performed the following tasks:
•

Reviewed all application materials submitted by Crown Castle, including:
o Coverage maps (showing the target area and vicinity)
o Equipment specifications
o RF level analysis
o Photo simulations

•

Conducted a site visit to inspect the proposed locations and vicinity, and to verify the
documentation provided in the applications

•

Conducted on-site coverage and capacity tests at and near the proposed locations

•

Conducted an independent review of the applications for compliance with FCC guidelines
on Human Exposure to Radio Frequency Electromagnetic Fields

•

Examined the area around the proposed sites to seek to identify suitable alternative
locations

•

Identified potential site design changes that may enhance the aesthetics of the
infrastructure in the City’s judgment

1.2 Findings
We recommend these applications from a technical standpoint. In summary:
•

Our review of the technical equipment being proposed finds that the equipment is
suitable to meet the purposes set forth by the applications.

•

Our review of the RF emissions studies submitted by the applicant (prepared by Jerrold T.
Bushberg, Ph.D.) and the independent analysis of our team (under the supervision of Lee
Afflerbach, P.E.) confirm that at each site, the total calculated RF emissions would not
exceed the FCC’s guidelines at ground level or at the antenna’s horizontal planes.

•

Our on-site testing of Verizon’s current network performance at the six sites found that
Verizon’s network delivers a strong signal, but throughput levels vary greatly. In all cases,
our measurements recorded wireless signal levels of sufficient amplitude to support the
high-speed transfer of data—but user demand had a clear effect on network throughput.

•

Alternative designs and configurations for each of the proposed sites may enhance the
aesthetics of the infrastructure in the City’s judgment.

2
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2 Brief Background on Cellular Antenna Issues
The following brief discussion presents a framework for understanding our analysis of Verizon’s
application and our findings.

2.1 Wireless Coverage and Target Signal Levels
Wireless coverage for modern 4G technology broadband services is determined by a carrier’s
radio frequency (RF) signal amplitude and signal quality within a desired service area. Signals
need to be at a minimum amplitude to override noise and, in many cases, interference from other
wireless facilities. Signal levels also need to be maintained at a power level such that user devices
are not constantly connecting and reconnecting (either because of a loss of signal or because an
existing connection is overpowered by another wireless access point).
Handing off a user from one access site to another is part of the mechanics of dealing with users
who are in motion—particularly in an urbanized area with multiple signal paths and tower sites.
Further, modern 4G technologies as employed by Verizon and other carriers operate with
sophisticated encoding technology that permit higher transmission speeds in areas where signal
levels are higher than those required for minimum data rate transfers.
While the Federal Communications Commission (FCC) has no technical standards for the services
provided by commercial wireless carriers, the industry and equipment manufacturers have
generally established target signal levels for various service environments. Typically referenced
service environments include outdoor coverage, in-vehicle coverage, and in-building coverage.
For 4G technology, target levels are specified in terms of the ratio of decibels (dB) to milliwatts
(mW) of signal power, with a reference level of 0 dBm being equal to 1 milliwatt of signal power.
Modern cellular equipment is extremely sensitive and can operate at signal levels as low as -120
dBm RSRP. 1

2.2 FCC Guidelines for Human Exposure to Radio Frequency Fields
The FCC’s guidelines for evaluating human exposure to RF signals were first established in 1985.
The current guidelines were adopted in August 1997in FCC OET Bulletin 65. 2 The guidelines are
expressed in terms of Maximum Permissible Exposure (MPE) to electric and magnetic field
strength and power density. The guidelines cover the frequency range of 300 kHz to 100 GHz.
The guidelines cover two separate tiers of exposure:
1. Occupational/controlled exposure limits apply to situations in which persons are exposed
as a consequence of their employment and in which those persons who are exposed have
Reference Signals Received Power, measured in dBm, indicates the power of an LTE cellular signal.
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields,” OET
Bulletin 65, edition 97-01. https://www.fcc.gov/general/oet-bulletins-line#65

1
2
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been made fully aware of the potential for exposure and can exercise control over their
exposure.
2. General population/uncontrolled exposure limits apply to situations in which the general
public may be exposed or in which persons who are exposed as a consequence of their
employment may not be made fully aware of the potential for exposure or cannot
exercise control over their exposure.
Figure 1 is a plot of MPE as a function of RF.
Figure 1: FCC Limits for Maximum Permissible Exposure (mW/cm2)

Figure 2 illustrates the areas where the greatest RF exposure is present—specifically, at or near
the base of the antenna mounting structure and horizontally at an elevated location near the
antenna.

4
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Figure 2: Most Critical Areas for Consideration of RF Exposure

Area where an occupied structure might be
adjacent to the antenna

Area where a pedestrian might be near the
pole’s base

5
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3 Overview of Current and Planned Verizon Service in the City
Verizon currently provides commercial wireless service throughout the City with antennas
mounted on buildings and towers. These traditional wireless facilities, which are designed to
serve users in a 1- to 2-mile radius, are often referred to as “macro” sites.
Verizon delivers service in three wireless bands (Table 1). However, while Verizon’s existing sites
cover the City, most areas of the City receive only 700 MHz service. Coverage in the higherfrequency PCS and AWS bands—which account for 75 percent of Verizon’s total bandwidth—are
limited to areas within one-half mile or less from the macro sites.
Table 1: Verizon Capacity by Wireless Band

Band
700 MHz
PCS
AWS

FCC Spectrum Service

Frequency

UHF low band
Personal Communications Service
Advanced Wireless Service

700 MHz
1,900 MHz
2,100 MHz

LTE
% of Total
Bandwidth Bandwidth
10 MHz
25
10 MHz
25
20 MHz
50

3.1 Crown Castle’s Stated Intent for New Sites
Crown Castle’s proposed “small cell” antenna sitings are intended to enhance the performance
of Verizon’s Long-Term Evolution (LTE) service. LTE is the standard behind today’s top-of-the-line
4G (fourth-generation wireless) smartphones and tablets. (We note, too, that future 5G
deployment is expected to build upon ongoing upgrades of existing 4G infrastructure.)
The proposed small cells, placed at targeted locations, would provide additional capacity and
increased signal strength to serve users in areas that do not currently have access to Verizon PCS
and AWS signal coverage. The small cells would also reduce the net load on the macro sites.

3.2 On-Site Field Tests
Our signal intensity measurements confirm that Verizon’s existing network delivers a signal level
that is adequate to support a high level of service (i.e., the network provides adequate coverage).
This finding matches our experience in other communities in California where Verizon LTE sites
that are not subjected to the demands of a large concurrent user base (i.e., user demand does
not overwhelm the network’s capacity) consistently deliver reliable download speeds in the
range of 30 Mbps to 40 Mbps and upload speeds ranging from 10 Mbps to 25 Mbps (i.e.,
performance typically achievable with the current generation of 4G LTE transmission equipment).
That said, data transmission rates varied widely at the six sites at the time of our sampling. For
example, our measurements at Site 20 fell only slightly out of the low end of the 4G LTE ranges
on average (Table 2), while Site 24 exhibited an average data download speed of less than onethird the rate achievable with 4G LTE—and extremely low upload speeds (Table 3).

6
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Table 2: Data Transmission Test Measurements at Proposed Site 20

Table 3: Data Transmission Test Measurements at Proposed Site 24

In addition to the on-site speed tests, we conducted drive test measurements of signal levels on
primary roads in and near the proposed small cell deployment areas. Figure 3 is a map illustrating
the signal levels recorded. During the day in which testing was conducted, we experienced no
disconnects and no interruption in the connection to the 4G LTE network service.
Figure 3: Drive Test Results for Cluster 3

7
Packet Pg. 297

4.f

Review of Small Cell Wireless Application – Crown Castle Cluster 3 (17PLN-00450) | December 2018

4 Summary of the Small Cell Applications
The Cluster 3 applications comprise six individual sites.
•

Site 20 (pole #6474) adjacent to 205 Everett Ave. and near 251 Emerson St.

•

Site 21m1 (pole #6263) adjacent to 301 Bryant St. and near 311 Everett Ave.

•

Site 22m2 (pole #6288) adjacent to 258 Waverley St.

•

Site 23 (pole #6350) adjacent to 482 Everett Ave.

•

Site 24 (pole #6378) adjacent to 243 Hawthorne Ave.

•

Site 32 (pole #6492) adjacent to 201 High St.

We describe each site below.

4.1 Summary of Small Cell Application for Site 20
The applicant proposes to install a wireless access facility on an existing 34′ 4″ utility pole adjacent
to 251 Emerson Street that will be extended 5′ 6″ in order to comply with the safety code for
clearance from power lines. The overall height of the extended pole will be 45′ 8″. Figure 4 is a
photograph of the existing pole.

8
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Figure 4: Site 20 Existing Photo (Source: Crown Castle)

The site will be connected to the client network through a dedicated fiber optic communications
link. The link will monitor and control the site and will transport the communications traffic (i.e.,
voice and data) to and from the network users.
All equipment will be pole-mounted and fully visible. Figure 5 (below) is a photo simulation of
the site as it will look with the wireless equipment installed. The canister antenna will be mounted
on the top of the pole. The associated equipment to be mounted wholly on the pole includes
three LTE remote radios, coaxial cabling, antenna coupling devices, fiber network interface
housing, and a power disconnect switch.

9
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Figure 5: Site 20 Photo Simulation (Source: Crown Castle)

Crown Castle’s application included specifications for the equipment that will be installed at the
proposed site (Table 4). This equipment is consistent with small cell hardware used throughout
the wireless industry.

10
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Table 4: Communications Equipment Specifications – Site 20 (Source: Crown Castle)
Item
Amphenol
Horizontal Beamwidth (°)
Bearing Azimuth (°)
Gain (dB)
Vertical Beamwidth (°)
RAD Above Ground (feet)
Dimensions (inches)
Coordinates

700 MHz

PCS (1900 MHz)

AWS (2100 MHz)

CUUT360X12Fxyz0
Shared Antenna
360
360
Omni
Omni
8.6
11.7
20.9
9.5
43’-8″
43’-8″
48.0″ H X 14.6″ Diameter
Shared Antenna
37.446393/-122.165395
Shared Antenna
Remote Radio Units (RRU)

Shared Antenna
360
Omni
10.9
9.4
43’-8″
Shared Antenna
Shared Antenna

Antenna

Ericson

RRUS-11

RRUS-32

RRUS-32

Power (Watts)
ERP (Watts)

80
110

160
545

160
613

Dimensions (inches)

17.8″ H x 17.0″ W x 7.2″ D

27.2″ H x 12.1″ W x 7.0″ D

27.2″ H x 12.1″ W x 7.0″ D

Crown Castle submitted an independent engineering study of the level of RF emission exposure
(both at ground level and antenna height level) for the small cell equipment to be located at Site
20. The study was prepared by the consulting firm of Jerrold T. Bushberg, a firm that specializes
in RF emission analysis consistent with the guidelines established by the FCC. The consultant
calculated that the maximum ground-level RF exposure level due to the proposed Verizon
operation will be 0.0059 mW/cm², which is 0.59 percent of the applicable public exposure limit.
The consultant calculated that at antenna height level, the nearest building is 18 feet away and
will have an exposure level less than 20 percent of the MPE.
As part of our assignment we performed an independent analysis of the calculated RF exposure
levels at Site 20. Figure 6 provides graphs of the RF energy emitted by the proposed antenna in
the horizontal and vertical planes. Note that in the horizontal plane, the radiation pattern is
essentially omni-directional with minor nodes due to the various fabrication components. In the
vertical plane, the maximum radiation is focused outward, perpendicular to the utility pole. In
the downward direction (toward the ground at the pole) the radiation is at least 10 dB (1/10th)
below the radiation in the horizontal plane.

11
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Figure 6: Site 20 Antenna Radiation Pattern 3

Horizontal Radiation Pattern

Vertical Radiation Pattern

Based on the specifications of the proposed antenna and transmission equipment, we concur
with the applicant’s findings that the maximum general-population RF exposure calculated for
the site at both the base and at the antenna’s horizontal plane is within the FCC’s MPE.

4.2 Summary of Small Cell Application for Site 21m1
The applicant proposes to install a wireless access facility on an existing 43′ 9″ utility pole adjacent
to 301 Bryant Street that will be extended 5′ 7″ in order to comply with the safety code for
clearance from power lines. The overall height of the extended pole will be 55′ 1″. Figure 7 is a
photograph of the existing pole.

3

2,100 MHz (AWS band) amplitude in dB relative to maximum value in the respective plane.
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Figure 7: Site 21m1 Existing Photo (Source: Crown Castle)

The site will be connected to the client network through a dedicated fiber optic communications
link. The link will monitor and control the site and will transport the communications traffic (i.e.,
voice and data) to and from the network users.
All equipment will be pole-mounted and fully visible. Figure 8 (below) is a photo simulation of
the site as it will look with the wireless equipment installed. The canister antenna will be mounted
on the top of the pole. The associated equipment to be mounted wholly on the pole includes
three LTE remote radios, coaxial cabling, antenna coupling devices, fiber network interface
housing, and a power disconnect switch.

13
Packet Pg. 303

4.f

Review of Small Cell Wireless Application – Crown Castle Cluster 3 (17PLN-00450) | December 2018
Figure 8: Site 21m1 Photo Simulation (Source: Crown Castle)

Crown Castle’s application included specifications for the equipment that will be installed at the
proposed site (Table 5). This equipment is consistent with small cell hardware used throughout
the wireless industry.

14
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Table 5: Communications Equipment Specifications – Site 21m1 (Source: Crown Castle)
Item
Amphenol
Horizontal Beamwidth (°)
Bearing Azimuth (°)
Gain (dB)
Vertical Beamwidth (°)
RAD Above Ground (feet)
Dimensions (inches)
Coordinates

700 MHz

PCS (1900 MHz)

AWS (2100 MHz)

CUUT360X12Fxyz0
Shared Antenna
360
360
Omni
Omni
8.6
11.7
20.9
9.5
53’-1″
53’-1″
48.0″ H X 14.6″ Diameter
Shared Antenna
37.447663/-122.163879
Shared Antenna
Remote Radio Units (RRU)

Shared Antenna
360
Omni
10.9
9.4
53’-1″
Shared Antenna
Shared Antenna

Antenna

Ericson

RRUS-11

RRUS-32

RRUS-32

Power (Watts)
ERP (Watts)

80
110

160
545

160
613

Dimensions (inches)

17.8″ H x 17.0″ W x 7.2″ D

27.2″ H x 12.1″ W x 7.0″ D

27.2″ H x 12.1″ W x 7.0″ D

Crown Castle submitted an independent engineering study of the level of RF emission exposure
(both at ground level and antenna height level) for the small cell equipment to be located at Site
21m1. The study was prepared by the consulting firm of Jerrold T. Bushberg, a firm that
specializes in RF emission analysis consistent with the guidelines established by the FCC. The
consultant calculated that the maximum ground-level RF exposure level due to the proposed
Verizon operation will be 0.0039 mW/cm², which is 0.39 percent of the applicable public
exposure limit. The consultant calculated that at antenna height level, the nearest building is 22
feet away and will have an exposure level less than 20 percent of the MPE.
As part of our assignment we performed an independent analysis of the calculated RF exposure
levels at Site 21m1. Figure 9 provides graphs of the RF energy emitted by the proposed antenna
in the horizontal and vertical planes. Note that in the horizontal plane, the radiation pattern is
essentially omni-directional with minor nodes due to the various fabrication components. In the
vertical plane, the maximum radiation is focused outward, perpendicular to the utility pole. In
the downward direction (toward the ground at the pole) the radiation is at least 10 dB (1/10th)
below the radiation in the horizontal plane.
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Figure 9: Site 21m1 Antenna Radiation Pattern 4

Horizontal Radiation Pattern

Vertical Radiation Pattern

Based on the specifications of the proposed antenna and transmission equipment, we concur
with the applicant’s findings that the maximum general-population RF exposure calculated for
the site at both the base and at the antenna’s horizontal plane is within the FCC’s MPE.

4.3 Summary of Small Cell Application for Site 22m2
The applicant proposes to install a wireless access facility on an existing 43′ 6″ utility pole adjacent
to 258 Waverly Street at the corner of Bryant Court that will be extended 3′ 6″ in order to comply
with the safety code for clearance from power lines. The overall height of the extended pole will
be 52′11″. Figure 10 is a photograph of the existing pole.

4

2,100 MHz (AWS band) amplitude in dB relative to maximum value in the respective plane.

16
Packet Pg. 306

4.f

Review of Small Cell Wireless Application – Crown Castle Cluster 3 (17PLN-00450) | December 2018
Figure 10: Site 22m2 Existing Photo (Source: Crown Castle)

The site will be connected to the client network through a dedicated fiber optic communications
link. The link will monitor and control the site and will transport the communications traffic (i.e.,
voice and data) to and from the network users.
All equipment will be pole-mounted and fully visible. Figure 11 (below) is a photo simulation of
the site as it will look with the wireless equipment installed. The canister antenna will be mounted
on the top of the pole. The associated equipment to be mounted wholly on the pole includes
three LTE remote radios, coaxial cabling, antenna coupling devices, fiber network interface
housing, and a power disconnect switch.
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Figure 11: Site 22m2 Photo Simulation (Source: Crown Castle)

Crown Castle’s application included specifications for the equipment that will be installed at the
proposed site (Table 6). This equipment is consistent with small cell hardware used throughout
the wireless industry.
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Table 6: Communications Equipment Specifications – Site 22m2 (Source: Crown Castle)
Item
Amphenol
Horizontal Beamwidth (°)
Bearing Azimuth (°)
Gain (dB)
Vertical Beamwidth (°)
RAD Above Ground (feet)
Dimensions (inches)
Coordinates

700 MHz

PCS (1900 MHz)

AWS (2100 MHz)

CUUT360X12Fxyz0
Shared Antenna
70
70
130, 310
130, 310
8.6
11.7
20.0
7.5
50’ 11″
50’ 11″
48.0″ H X 14.6″ Diameter
Shared Antenna
37.449003/-122.163551
Shared Antenna
Remote Radio Units (RRU)

Shared Antenna
70
130, 310
10.9
6.5
50’ 11″
Shared Antenna
Shared Antenna

Antenna

Ericson

RRUS-11

RRUS-32

RRUS-32

Power (Watts)
ERP (Watts)

80
110

160
545

160
613

Dimensions (inches)

17.8″ H x 17.0″ W x 7.2″ D

27.2″ H x 12.1″ W x 7.0″ D

27.2″ H x 12.1″ W x 7.0″ D

Crown Castle submitted an independent engineering study of the level of RF emission exposure
(both at ground level and antenna height level) for the small cell equipment to be located at Site
22m2. The study was prepared by the consulting firm of Jerrold T. Bushberg, a firm that
specializes in RF emission analysis consistent with the guidelines established by the FCC. The
consultant calculated that the maximum ground-level RF exposure level due to the proposed
Verizon operation will be 0.012 mW/cm², which is 1.2 percent of the applicable public exposure
limit. The consultant calculated that at antenna height level, the nearest building is 32 feet away
and will have an exposure level less than 1 percent of the MPE.
As part of our assignment we performed an independent analysis of the calculated RF exposure
levels at Site 22m2. Figure 12 provides graphs of the RF energy emitted by the proposed antenna
in the horizontal and vertical planes. Note that in the horizontal plane, the radiation pattern is
essentially bi-directional with major lobes at 130⁰ and 310⁰. In the vertical plane, the maximum
radiation is focused outward, perpendicular to the utility pole. In the downward direction
(toward the ground at the pole) the radiation is at least 20 dB (1/100th) of the radiation in the
horizontal plane.
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Figure 12: Site 22m2 Antenna Radiation Pattern 5

Horizontal Radiation Pattern

Vertical Radiation Pattern

Based on the specifications of the proposed antenna and transmission equipment, we concur
with the applicant’s findings that the maximum general-population RF exposure calculated for
the site at both the base and at the antenna’s horizontal plane is within the FCC’s MPE.

4.4 Summary of Small Cell Application for Site 23
The applicant proposes to install a wireless access facility on an existing 52′ 9″ utility pole adjacent
to 482 Everett Avenue that will be extended 3′ 6″ in order to comply with the safety code for
clearance from power lines. The overall height of the extended pole will be 62′ 1″. Figure 13 is a
photograph of the existing pole.

5

2,100 MHz, (AWS band) amplitude in dB relative to maximum value in the respective plane.
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Figure 13: Site 23 Existing Photo (Source: Crown Castle)

The site will be connected to the client network through a dedicated fiber optic communications
link. The link will monitor and control the site and will transport the communications traffic (i.e.,
voice and data) to and from the network users.
All equipment will be pole-mounted and fully visible. Figure 14 (below) is a photo simulation of
the site as it will look with the wireless equipment installed. The canister antenna will be mounted
on the top of the pole. The associated equipment to be mounted wholly on the pole includes
three LTE remote radios, coaxial cabling, antenna coupling devices, fiber network interface
housing, and a power disconnect switch.
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Figure 14: Site 23 Photo Simulation (Source: Crown Castle)

Crown Castle’s application included specifications for the equipment that will be installed at the
proposed site (Table 7). This equipment is consistent with small cell hardware used throughout
the wireless industry.
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Table 7: Communications Equipment Specifications – Site 23 (Source: Crown Castle)
Item
Amphenol
Horizontal Beamwidth (°)
Bearing Azimuth (°)
Gain (dB)
Vertical Beamwidth (°)
RAD Above Ground (feet)
Dimensions (inches)
Coordinates

700 MHz

PCS (1900 MHz)

AWS (2100 MHz)

CUUT360X12Fxyz0
Shared Antenna
360
360
Omni
Omni
8.6
11.7
20.9
9.5
60’ 1″
60’ 1″
48.0″ H X 14.6″ Diameter
Shared Antenna
37.449822/-122.161708
Shared Antenna
Remote Radio Units (RRU)

Shared Antenna
360
Omni
10.9
9.4
60’ 1″
Shared Antenna
Shared Antenna

Antenna

Ericson

RRUS-11

RRUS-32

RRUS-32

Power (Watts)
ERP (Watts)

80
110

160
545

160
613

Dimensions (inches)

17.8″ H x 17.0″ W x 7.2″ D

27.2″ H x 12.1″ W x 7.0″ D

27.2″ H x 12.1″ W x 7.0″ D

Crown Castle submitted an independent engineering study of the level of RF emission exposure
(both at ground level and antenna height level) for the small cell equipment to be located at Site
23. The study was prepared by the consulting firm of Jerrold T. Bushberg, a firm that specializes
in RF emission analysis consistent with the guidelines established by the FCC. The consultant
calculated that the maximum ground-level RF exposure level due to the proposed Verizon
operation will be 0.0031 mW/cm², which is 0.31 percent of the applicable public exposure limit.
The consultant calculated that at antenna height level, the nearest building is 27 feet away and
will have an exposure level less than 20 percent of the MPE.
As part of our assignment we performed an independent analysis of the calculated RF exposure
levels at Site 23. Figure 15 provides graphs of the RF energy emitted by the proposed antenna in
the horizontal and vertical planes. Note that in the horizontal plane, the radiation pattern is
essentially omni-directional with minor nodes due to the various fabrication components. In the
vertical plane, the maximum radiation is focused outward, perpendicular to the utility pole. In
the downward direction (toward the ground at the pole) the radiation is at least 10 dB (1/10th)
below the radiation in the horizontal plane.
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Figure 15: Site 23 Antenna Radiation Pattern 6

Horizontal Radiation Pattern

Vertical Radiation Pattern

Based on the specifications of the proposed antenna and transmission equipment, we concur
with the applicant’s findings that the maximum general-population RF exposure calculated for
the site at both the base and at the antenna’s horizontal plane is within the FCC’s MPE.

4.5 Summary of Small Cell Application for Site 24
The applicant proposes to install a wireless access facility on an existing 33′ 10″ utility pole
adjacent to 243 Hawthorne Avenue that will be extended 3′ 6″ in order to comply with the safety
code for clearance from power lines. The overall height of the extended pole will be 42′ 10″.
Figure 16 is a photograph of the existing pole.

6

2,100 MHz (AWS band) amplitude in dB relative to maximum value in the respective plane.
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Figure 16: Site 24 Existing Photo (Source: Crown Castle)

The site will be connected to the client network through a dedicated fiber optic communications
link. The link will monitor and control the site and will transport the communications traffic (i.e.,
voice and data) to and from the network users.
All equipment will be pole-mounted and fully visible. Figure 17 (below) is a photo simulation of
the site as it will look with the wireless equipment installed. The canister antenna will be mounted
on the top of the pole. The associated equipment to be mounted wholly on the pole includes
three LTE remote radios, coaxial cabling, antenna coupling devices, fiber network interface
housing, and a power disconnect switch.

25
Packet Pg. 315

4.f

Review of Small Cell Wireless Application – Crown Castle Cluster 3 (17PLN-00450) | December 2018
Figure 17: Site 24 Photo Simulation (Source: Crown Castle)

Crown Castle’s application included specifications for the equipment that will be installed at the
proposed site (Table 8). This equipment is consistent with small cell hardware used throughout
the wireless industry.
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Table 8: Communications Equipment Specifications – Site 24 (Source: Crown Castle)
Item
Amphenol
Horizontal Beamwidth (°)
Bearing Azimuth (°)
Gain (dB)
Vertical Beamwidth (°)
RAD Above Ground (feet)
Dimensions (inches)
Coordinates

700 MHz

PCS (1900 MHz)

AWS (2100 MHz)

CUUT360X12Fxyz0
Shared Antenna
360
360
Omni
Omni
8.6
11.7
20.9
9.5
40’ 10″
40’ 10″
48.0″ H X 14.6″ Diameter
Shared Antenna
37.447698/-122.166022
Shared Antenna
Remote Radio Units (RRU)

Shared Antenna
360
Omni
10.9
9.4
40’ 10″
Shared Antenna
Shared Antenna

Antenna

Ericson

RRUS-11

RRUS-32

RRUS-32

Power (Watts)
ERP (Watts)

80
110

160
545

160
613

Dimensions (inches)

17.8″ H x 17.0″ W x 7.2″ D

27.2″ H x 12.1″ W x 7.0″ D

27.2″ H x 12.1″ W x 7.0″ D

Crown Castle submitted an independent engineering study of the level of RF emission exposure
(both at ground level and antenna height level) for the small cell equipment to be located at Site
24. The study was prepared by the consulting firm of Jerrold T. Bushberg, a firm that specializes
in RF emission analysis consistent with the guidelines established by the FCC. The consultant
calculated that the maximum ground-level RF exposure level due to the proposed Verizon
operation will be 0.007 mW/cm², which is 0.7 percent of the applicable public exposure limit. The
consultant calculated that at antenna height level, the nearest building is 27 away and will have
an exposure level less than 20 percent of the MPE.
As part of our assignment we performed an independent analysis of the expected RF exposure
levels at Site 24. Figure 18 provides graphs of the RF energy emitted by the proposed antenna in
the horizontal and vertical planes. Note that in the horizontal plane, the radiation pattern is
essentially omni-directional with minor nodes due to the various fabrication components. In the
vertical plane, the maximum radiation is focused outward, perpendicular to the utility pole. In
the downward direction (toward the ground at the pole) the radiation is at least 10 dB (1/10th)
below the radiation in the horizontal plane.
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Figure 18: Site 24 Antenna Radiation Pattern 7

Horizontal Radiation Pattern

Vertical Radiation Pattern

Based on the specifications of the proposed antenna and transmission equipment, we concur
with the applicant’s findings that the maximum general-population RF exposure calculated for
the site at both the base and at the antenna’s horizontal plane is within the FCC’s MPE.

4.6 Summary of Small Cell Application for Site 32
The applicant proposes to install a wireless access facility on an existing 32′ 4″ utility pole adjacent
to 201 High Street that will be extended 4′ 8″ in order to comply with the safety code for clearance
from power lines. The overall height of the extended pole will be 42′ 8″. Figure 19 is a photograph
of the existing pole.

7

2,100 MHz (AWS band) amplitude in dB relative to maximum value in the respective plane.
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Figure 19: Site 32 Existing Photo (Source: Crown Castle)

The site will be connected to the client network through a dedicated fiber optic communications
link. The link will monitor and control the site and will transport the communications traffic (i.e.,
voice and data) to and from the network users.
All equipment will be pole-mounted and fully visible. Figure 20 (below) is a photo simulation of
the site as it will look with the wireless equipment installed. The canister antenna will be mounted
on the top of the pole. The associated equipment to be mounted wholly on the pole includes
three LTE remote radios, coaxial cabling, antenna coupling devices, fiber network interface
housing, and a power disconnect switch.
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Figure 20: Site 32 Photo Simulation (Source: Crown Castle)

Crown Castle’s application included specifications for the equipment that will be installed at the
proposed site (Table 9). This equipment is consistent with small cell hardware used throughout
the wireless industry.
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Table 9: Communications Equipment Specifications – Site 32 (Source: Crown Castle)
Item
Amphenol
Horizontal Beamwidth (°)
Bearing Azimuth (°)
Gain (dB)
Vertical Beamwidth (°)
RAD Above Ground (feet)
Dimensions (inches)
Coordinates

700 MHz

PCS (1900 MHz)

AWS (2100 MHz)

CUUT360X12Fxyz0
Shared Antenna
360
360
Omni
Omni
8.6
11.7
20.9
9.5
40’ 8″
40’ 8″
48.0″ H X 14.6″ Diameter
Shared Antenna
37.446405/-122.166941
Shared Antenna
Remote Radio Units (RRU)

Shared Antenna
360
Omni
10.9
9.4
40’ 8″
Shared Antenna
Shared Antenna

Antenna

Ericson

RRUS-11

RRUS-32

RRUS-32

Power (Watts)
ERP (Watts)

80
110

160
545

160
613

Dimensions (inches)

17.8″ H x 17.0″ W x 7.2″ D

27.2″ H x 12.1″ W x 7.0″ D

27.2″ H x 12.1″ W x 7.0″ D

Crown Castle submitted an independent engineering study of the level of RF emission exposure
(both at ground level and antenna height level) for the small cell equipment to be located at Site
32. The study was prepared by the consulting firm of Jerrold T. Bushberg, a firm that specializes
in RF emission analysis consistent with the guidelines established by the FCC. The consultant
calculated that the maximum ground-level RF exposure level due to the proposed Verizon
operation will be 0.007 mW/cm², which is 0.7 percent of the applicable public exposure limit. The
consultant calculated that at antenna height level, the nearest building is 19 feet away and will
have an exposure level less than 20 percent of the MPE.
As part of our assignment we performed an independent analysis of the expected RF exposure
levels at Site 32. Figure 21 provides graphs of the RF energy emitted by the proposed antenna in
the horizontal and vertical planes. Note that in the horizontal plane, the radiation pattern is
essentially omni-directional with minor nodes due to the various fabrication components. In the
vertical plane, the maximum radiation is focused outward, perpendicular to the utility pole. In
the downward direction (toward the ground at the pole) the radiation is at least 10 dB (1/10th)
below the radiation in the horizontal plane.
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Figure 21: Site 32 Antenna Radiation Pattern 8

Horizontal Radiation Pattern

Vertical Radiation Pattern

Based on the specifications of the proposed antenna and transmission equipment, we concur
with the applicant’s findings that the maximum general-population RF exposure calculated for
the site at both the base and at the antenna’s horizontal plane is within the FCC’s MPE.

8

2,100 MHz (AWS band) amplitude in dB relative to maximum value in the respective plane.
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5 Options for Minimizing Visual Obtrusiveness
As part of our assignment, we have been asked to provide input on options whereby the
applicant's design might be modified to deploy the equipment in a less visually intrusive manner.
The six sites comprising Cluster 3 are existing utility poles. The applicant proposes to place
antennas on top of the poles and to mount all equipment on the poles below the electrical lines.
Visual impact might be reduced by reducing the size of the components, camouflaging the
equipment cabinets in some way, or placing equipment in underground vaults.

5.1 Reduce the Size of the Antennas and Related Equipment
The physical size of an antenna has an almost direct, inverse correlation to its operating
frequency. Because the proposed sites are intended to function in all three of Verizon’s wireless
bands (700 MHz, 1900 MHz PCS, and 2100 MHz AWS), the lowest frequency dictates the
antenna’s minimum size.
Given that Verizon already has consistent 700 MHz service across the City, and that these
applications are to enable PCS and AWS service, it seems feasible that Verizon could eliminate
the 700 MHz technology from these sites.
If Verizon were to deploy just the PCS and AWS bands, it would be able to reduce the size of its
proposed antenna while maintaining similar performance characteristics in the higher frequency
bands. The proposed antennas are 4 feet in height; by comparison, a variety of antennas suitable
for the PCS and AWS bands range in size from 2 to 3 feet in height.
Eliminating the 700 MHz operation would also permit a reduction in the number of remote radio
units (from three to two), as well as a reduction in wiring and coaxial cabling.

5.2 Camouflage the Equipment Cabinets
These applications specify equipment mounted directly on the utility pole. One alternative would
be to add a painted metal shroud over the pole-mounted equipment; vertical in-line placement
of equipment could yield a more vertically trim deployment. Another alternative would be to
place the equipment in cabinets at either the base of the pole or nearby—as is the case with the
faux mailboxes currently deployed in downtown Palo Alto.
Beyond (or instead of) camouflaging the equipment cabinets, other options include landscaping
traditional right-of-way utility cabinets to blend with the environment using shrubs or stone or
brick barrier walls.

5.3 Place Equipment in Underground Vaults
Under certain situations, underground vaulting of equipment is possible. Generally, the industry
refrains from this type of deployment due to the difficulties in construction created by the
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general overcrowding of the right-of-way in urban environments, the need for cooling fans, and
the need for plumbing and pumps to control rainwater runoff. Additionally, equipment placed
underground typically is more difficult to service because doing so often requires more staff and
additional maintenance tools.
In the sections below, we describe the modifications that might be required to the applicant’s
proposed equipment if it were to be installed in an underground vault—as well as additional
considerations for the applicant and the City.
5.3.1 Crown Castle’s Proposed Equipment
Crown Castle proposes to place three Ericsson remote radio units (RRU) at each of the sites in
this cluster; two RRU-32s would serve the AWS/PCS bands, while one 1-RRU-11 would serve the
700 MHz band. The Ericsson radios were originally designed for deployment in a convectioncooled environment, either on top of or at the base of traditional wireless macro towers; the
enclosure for the radio housing includes aluminum cooling fins (Figure 22).
Figure 22: Remote Radio Units

In each of the applications, Crown Castle proposes to mount the three radio in a convectioncooled cabinet on the pole. The three units together would generate 480 Watts of radio
frequency energy and would continuously generate 2,000 Watts of heat energy that must be
dissipated.
The largest element or the pole-mounted design is the dual RRU-32s’ package configuration
(Figure 23). This component is about the size of a transformer used by the power utility to provide
residential power services.
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Figure 23: Dual RRU Mounting Package

5.3.2 Considerations for Installing Underground Vaults
Typically, underground communications vaults are designed for placement in the public right-ofway and are sufficiently sturdy to withstand a vehicle driving over it. The vaults are constructed
with a polymer concrete top and corrugated fiberglass sidewalls.
An underground vault suitable for installing the radio equipment proposed by Crown Castle
would need to be at least 3 feet (W) x 6 feet (L) x 3 feet (D) to provide adequate space for the
equipment and adequate air flow to support cooling. 9 The vault area will also need to include
space for drainage and space required for additional radio equipment to support planned future
5G services. Figure 24 is an example of a vault that is suitable for the applicant’s proposed RRUs.

See, for example: MacLean Highline, http://www.highlineproducts.com/pdfs/PHG367236X0004%20REV-B%20112-17.PDF
9

35
Packet Pg. 325

4.f

Review of Small Cell Wireless Application – Crown Castle Cluster 3 (17PLN-00450) | December 2018
Figure 24: Underground Vault for Radio Equipment

Due to its large size, the installation of a vault will present construction challenges—especially
given the location of existing infrastructure above and below ground in the vicinity of the
proposed sites. Crown Castle would need to comply with the following requirements:
1. The vault would need to be located within approximately 90 feet of the antenna due to

signal loss limitations in the length of the coaxial cable connecting the radios to the
antenna. For a 50-foot-high pole, the vault’s horizontal distance from the pole could not
exceed roughly 40 feet.
2. City of Palo Alto Utilities (CPAU) requires that vaults be placed no closer than 5 feet from
a utility pole.
3. The vault cannot be installed in the path of lateral storm drains, water or sewer lines, or
other existing utility infrastructure (e.g., electric, telephone, CATV). Existing (conflicting)
utilities at a site could potentially be rerouted to accommodate a vault at the applicant’s
expense.
4. The vault construction would need to comply with the City’s requirements related to the
removal or endangerment of protected trees.
Figure 25 illustrates some of the pertinent issues and challenges for installing underground vaults
in the Palo Alto right-of-way.
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Figure 25: Issues Related to Placing Underground Vault for Radio Equipment

5.4 Consider a Microcell Architecture
A viable alternative to the current design (which employs traditional high-power remote radios)
would be to substitute the proposed radios with a lower-power radio. The smaller radios would
reduce visual impact at individual sites by reducing the volume of equipment—and would
potentially offer other benefits:
•

Reduced the RF Emission from the site

•

Higher data throughput capability (increased segmentation)

•

Greater compatibility with future 5G architecture deployment strategies

The Ericsson type RRU-32 radios proposed for both the AWS and PCS bands were originally
designed for use in traditional macro cell sites; they weigh 55 pounds each and have a volume of
1.46 cubic feet. (See Figure 26.)
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Figure 26: RRU-32 Radio Configuration
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Ericsson manufactures significantly smaller radio units that are marketed to address the metroarea microsite market (see Figure 27).
Figure 27: Ericsson 2203 Microcell

The model 2203 microcell radio units emit far less power per radio (10 W) than does the RRU-32
(160 W), however, so there would be tradeoffs if the applicant were to use the smaller radios.
Achieving the same coverage as the currently proposed design with microcell radios would likely
require deploying wireless facilities at up to twice as many locations.
In addition, while the applicant would be able to use the same type of antenna as specified in the
current design, shifting to a microsite deployment would involve a total redesign for this cluster.
All existing site designs would have to be redesigned and new site locations would have to be
added to the exiting six sites in order to provide a coverage footprint similar to that of the current
proposal.
The figures below illustrate two approaches to microcell deployment. Under option A, the radio
equipment would be mounted in multi-radio assembly (up to six radios) shrouded to appear as
an extension of the 24-inch Amphenol antenna.
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Figure 28: Utility Pole Microsite Architecture – Option A
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Option B would have the same antenna mounted on the top of the utility pole with the radio
housing (up to five radios) mounted mid-pole on a stand-off bracket. The radios would connect
to the antenna enclosed in a riser conduit.
Figure 29: Utility Pole Microsite Architecture – Option B
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Sources
•

“17PLN-00450 Cluster 3 Resubmittal Project Description 11-02-18” – Crown Castle.

•

“17PLN-00450 Cluster 3 Resubmittal Plans 10-30-18” – Crown Castle.

•

RF emission reports prepared on behalf of Crown Castle for each proposed site –
Jerrold T. Bushberg, Ph.D., DABMP, DABSNM, FAAPM, FHPS. Health and Medical Physics
Consulting, Sacramento, CA.

•

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields” – OET Bulletin 65, edition 97-01, Federal Communications
Commission, Office of Engineering & Technology, Washington, D.C.
https://www.fcc.gov/general/oet-bulletins-line#65

•

Antenna Specifications – Amphenol Industries, Danbury, CT.
http://www.amphenolrf.com

•

Coaxial Cable & Antenna Mounting – CommScope, Hickory, NC.
https://www.commscope.com/

•

Wireless Radio Equipment – Ericsson, Global Headquarters, Stockholm.
https://www.ericsson.com/ourportfolio/radio-system/radio

•

Underground Vault – MacLean Highline, Sweetwater, TN.
http://www.highlineproducts.com/pdfs/PHG367236X0004%20REV-B%2011-2-17.PDF
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Approval of Minutes

Meeting Date: 1/17/2019

Summary Title:

Minutes of December 6, 2018

Title:

Draft Architectural Review Board Meeting Minutes for
December 6, 2018.

From:

Jonathan Lait

Recommendation
Staff recommends the Architectural Review Board (ARB) adopt the attached meeting minutes.

Background
Draft minutes from the December 6, 2018 Architectural Review Board (ARB) meeting were
made available to Board members prior to this hearing.
A hard copy of the minutes of the above referenced meeting(s) will be made available at the
ARB hearing in the Council Chambers at 8:30 am.
Approved Minutes will be made available on the ARB webpage at
http://www.cityofpaloalto.org/gov/boards/architectural/default.asp
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Architectural Review Board
Staff Report (ID # 9972)

Report Type:

Approval of Minutes

Meeting Date: 1/17/2019

Summary Title:

Minutes of December 20, 2018

Title:

Draft Architectural Review Board Meeting Minutes for
December 20, 2018.

From:

Jonathan Lait

Recommendation
Staff recommends the Architectural Review Board (ARB) adopt the attached meeting minutes.

Background
Draft minutes from the December 20, 2018 Architectural Review Board (ARB) meeting were
made available to Board members prior to this hearing.
A hard copy of the minutes of the above referenced meeting(s) will be made available at the
ARB hearing in the Council Chambers at 8:30 am.
Approved Minutes will be made available on the ARB webpage at
http://www.cityofpaloalto.org/gov/boards/architectural/default.asp
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