MEMORANDUM
TO:

UTILITIES ADVISORY COMMISSION

FROM:

UTILITIES DEPARTMENT

DATE:

April 5, 2017

SUBJECT:

Utilities Advisory Commission Recommendation that Council Approve a
Recommendation Concerning: (1) Future Plans for Fiber and Broadband
Expansion; and (2) Expand Wi-Fi to Unserved City Facilities; and
Discontinue Consideration of City-Provided Wi-Fi in Commercial Areas

2

Recommendation
Staff requests that the Utilities Advisory Commission (UAC) recommend that the City Council
approve one of the following three options for the City’s fiber-optic utility:
OPTION 1.

Municipally-Owned Fiber-to-the-Premises (FTTP). Explore potential funding
models, such as general obligation bonds requiring a ballot measure with twothirds voter approval, or revenue bonds secured by ongoing dark fiber license
revenues and fiber reserves, to build and maintain a ubiquitous, municipallyowned Fiber-to-the-Premises network; or

OPTION 2.

Municipally-Owned
Fiber-to-the-Node
(FTTN)
Network
with
Neighborhood/Private Last Mile Provision. Explore design of a Fiber-to-theNode network, which may be a platform for Public Safety and Utilities wireless
communication in the field, Smart Grid and Smart City applications, new dark
fiber licensing opportunities; in addition, explore alternative “last mile” funding
models for Fiber-to-the-Premises, including user-financing, creating
Assessment Districts, Mello-Roos/Community Facilities Districts and/or publicprivate partnerships; or

OPTION 3.

Pause Municipal FTTP Development Efforts; Increase Transparency and
Predictability for Third Party Providers. Direct staff to identify additional
resources and opportunities to assist Internet service providers committed to
deploying gigabit-speed broadband service; in addition, pause internal efforts
to pursue municipal FTTP as the telecommunications industry and associated
technologies rapidly evolve.

Staff’s subsequent exploration would include a more specific analysis of the costs, business
justifications and needs, as well as the legal and practical feasibility of the selected option.
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Staff also requests that the Utilities Advisory Commission (UAC) recommend that the City Council
approve the following two recommendations for wireless expansion:




Expand the City’s OverAir Wi-Fi Hotspots to unserved City facilities and request that Council
approve an estimated $165,100 for one-time equipment and installation costs funded by
the Fiber-Optic Fund and allocation of monthly recurring charges of approximately $6,239
to the General Fund; and
Discontinue consideration of building a City-provided public Wi-Fi network in high traffic
commercial areas.

Executive Summary
Fiber Utility
Given the increasingly competitive telecommunications landscape, including new hybrid
fiber/wireless technologies and emerging services and applications requiring access to networks
capable of gigabit-speeds and beyond, staff recommends pursuing one of three identified
incremental approaches to fiber-optic expansion. Staff is requesting feedback, direction and a
recommendation for approval by Council to direct staff work concerning the fiber utility for the
next twenty-four (24) months to best facilitate citywide access to gigabit-speed broadband
services. Staff requests that the UAC select one of the three options proposed above for approval
by Council.






Option #1 (Municipally-Owned FTTP) proposes exploration of different funding models to
raise the $50 million to $78 million staff estimates is necessary to build a municipallyowned FTTP network.
Option #2 (Municipally-Owned FTTN, with Neighborhood/Private Last Mile Provision)
proposes exploration of a design of a FTTN network with an estimated build-out cost
between $12 million to $15 million, in addition to evaluating alternative funding models
and approaches to build the “last mile” to the premise.1
Option #3 (Pause Municipal FTTP Efforts; Increase Transparency and Predictability for Third
Party Providers) proposes to identify resources and opportunities to better support thirdparty network upgrades and pause internal efforts for municipal FTTP.

Wireless Deployment
With respect to wireless deployment, staff recommends expanding the City’s existing Wi-Fi service
to unserved City facilities such as the Cubberley Community Center, Palo Alto Municipal Golf
Course, Lucie Stern Community Center and Lytton Plaza. However, staff does not recommend
pursuing deployment of City-provided public Wi-Fi connectivity in high traffic commercial areas
such as University Avenue and California Avenue.
Background
The dark fiber optic backbone network (“fiber network”) was originally conceived by the City in the
mid-1990s and is maintained and operated by City of Palo Alto Utilities (“CPAU”). Exhibit A – Fiber
1

FTTN is one of several options for providing fiber cable telecommunications services to multiple neighborhood access
points. FTTN helps to provide broadband connections and other data services through a common network box, which is
often called a node. The node provides a neighborhood access point to build out the so-called “last mile” to deliver
services to the customer premise. The last mile is typically the most expensive portion to build in a FTTP network. Fiberto the-Node is also called “Fiber-to-the-Neighborhood.”
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History and Initiatives provides a comprehensive history of various efforts to expand the network
from 1996 to the present. The most recent activities under the Council’s “Technology and the
Connected City” initiative involved the preparation of a Fiber-to-the-Premises Master Plan (“FTTP
Master Plan”) and a Wireless Network Plan, in addition to working with Google Fiber for more than
two years on a potential citywide FTTP network build. The FTTP Master Plan and Wireless Network
Plan were prepared by the City’s consultant, CTC Technology & Energy (“CTC”). Staff has also
worked closely with a Citizen Advisory Committee (“CAC”) since 2014 on various fiber and wireless
issues. The CAC was recently expanded from six to eleven members. The committee meets
approximately every two months and has provided valuable feedback and guidance to City staff.
Since the FTTP Master Plan and Wireless Network Plan were completed and reviewed by the
Council in September 2015, staff has worked to complete the various tasks in the Council’s
September 28, 2015 (staff report #6104) and November 30, 2015 (staff report #6301) motions. The
status of the Council motion items can be found in Exhibit B – Council Motion Status. In the past
year, the competitive landscape in the industry has changed dramatically throughout the country,
including Palo Alto. The most significant change affecting Palo Alto occurred in July 2016, when
Google Fiber advised staff that it was “pausing” its plans to build a fiber-optic network in Silicon
Valley and other cities where construction had not yet started. Other significant changes include
upgrades to existing wired and wireless networks by AT&T Fiber, Comcast, AT&T Mobility and
Verizon Wireless.
At the November 2, 2016 UAC meeting, staff reviewed several elements of the above-noted
recommendations and provided other information related to network and service improvements
by AT&T Fiber, Comcast and the wireless carriers, in addition to the status of Google Fiber.
Information was also provided about the responses to the Request for Information (“RFI”) for a
partnership for deployment of a citywide FTTP network issued in May 2016. Staff reported that
none of the responses to the RFI completely aligned with the City’s objective for a public-private
partnership. Commissioners provided feedback and suggestions which includes incentivizing the
incumbents to accelerate their network upgrades while providing ubiquitous coverage and
identifying the public benefits of a municipally-owned fiber network. (Exhibit C – Excerpted Final
UAC Minutes of November 2, 2016).
At the November UAC meeting, City Manager James Keene observed that an incremental Fiber-tothe-Node (“FTTN”) approach has potential because of the need to reinvest in the fiber network and
the cost is manageable. The fiber ring could be expanded in a way to stay competitive. For
example, the fiber network was extended to the school district and there may be other
opportunistic expansions. Also, since staff does not exactly know now where the technology is
headed for fiber and wireless deployments, FTTN may be back-filler for fiber backhaul
opportunities to support ubiquity and possibly facilitate future 5G services.2
In light of the rapidly evolving dynamics in the private marketplace, and the varied community
interest in both private and municipal deployment of fiber in Palo Alto, City staff has attempted to
pursue and keep all options open in a preliminary manner. Nonetheless, this staff report is
designed to allow the UAC to recommend that Council select one of the three options to direct
staff to focus on a single effort over the next 24 months.

2

5th generation mobile networks or 5th generation wireless systems, abbreviated 5G, are the proposed next
telecommunications standards beyond the current 4G/IMT-Advanced standards.
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On December 12, 2016, staff provided Council with an informational update regarding fiber and
wireless activities (Staff report #6221):
http://www.cityofpaloalto.org/civicax/filebank/documents/55016

Discussion
FIBER UTILITY
Option 1: Municipally-Owned Fiber-to-the-Premises (FTTP).
The 2015 FTTP Master Plan indicated that the City will require an estimated overall capital
investment of approximately $78 million one-time cost to build and approximately $8 million
annually to operate and maintain the network. The estimated network construction and operating
costs are subject to change based on real-world variables.
Certain challenges inherent to FTTP deployment are especially pronounced in the Palo Alto. The
City’s primary challenge in its pursuit of an FTTP buildout is that its costs will be high compared to
other metropolitan areas for labor and materials. The cost of outside plant (“OSP”)3 and drop
cables4 will be greater than in other metropolitan areas because Bay Area costs tend to be higher.
Additionally, many of the easements where the City must build are privately owned, which may
require every drop cable to be placed in conduit. Additionally, many back yard poles in private
easements will need to be replaced, because they’re too short for new fiber-optic attachments.
The high construction and labor costs result in a higher necessary take rate for the City’s FTTP
enterprise to obtain and maintain positive cash flow. Based on the financial projections (and the
underlying assumptions), a 72 percent take rate is required to financially sustain the network. This
is not only much higher than overbuilders5 have been able to achieve in other communities, but
also higher than the required take rates for other potential municipal fiber enterprises. As a
comparison, other recent analyses performed by CTC for municipalities have shown a required take
rate in the mid-40 percent range in order to maintain positive cash flow.
In the FTTP Master Plan, CTC provided an analysis of potential funding models. A key consideration
for network implementation is how to fund both capital construction costs and ongoing operational
expenses. The importance of factoring in the ongoing cost of operations cannot be overstated;
these expenses fluctuate based on the success of the enterprise, and can vary considerably each
year, and even month to month. The capital and operating costs associated with a full-scale
communitywide build-out will be significant, and the City will have to seek a combination of outside
funding, internal subsidies, and/or other financing alternatives such as user-financing, creating
Assessment Districts or finding a private sector partner to provide additional funding to support
construction and the FTTP network’s startup costs. Each of these potential funding mechanisms
would require a more detailed legal and practical feasibility analysis, should UAC and Council elect
to pursue this option. It’s important to note, however, that some private entities involved in
financing and building municipal broadband networks may require an ownership stake to secure
loans from the private lending markets.

3

OSP is physical assets like overhead and underground fiber, accompanying ducts and splice cases, and other network
components
4
Drop cables connect the fiber optic backbone to the customer premises.
5
An “overbuilder” is a private entity or a government entity that builds a new network in the public rights-of-way that
will operate and compete with existing networks already built by the cable TV and telecom incumbents.
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Examples of potential financing models are bond issuances, City subsidies and loans, user-financing
and Assessment Districts. Municipalities typically rely on General Obligation Bond and Revenue
Bond issuances for capital projects; therefore, the City may be able to issue a bond (i.e., borrow
funds) to enable construction of an FTTP network.
General Obligation (“GO”) bonds are directly tied to the City’s credit rating and ability to tax its
citizens. This type of bond is not related to any direct revenues from specific projects, but is
connected instead to citywide taxes and revenues that can be used to repay this debt. GO bonds
can be politically challenging, because it requires approval by two-thirds of the voters. Because GO
bonds can only be used for physical improvements and not for services, they are generally issued
for projects such as libraries, museums, community centers, schools, public parks, roadways and
other infrastructure improvements.
Revenue bonds are directly tied to a specific revenue source to secure the bond and guarantee
repayment of the debt. As of June 30, 2016, the Fiber Optic Fund has accumulated approximately
$25 million dollars in reserves. The Fiber Optic Fund currently generates a positive net income
between $2.5 million to $3.0 million annually depending on the level of capital improvement
activity.
In addition to funding the construction cost, it is also possible that ongoing internal subsidies from
other City funds will be necessary to support regular operations if customer take rates are not
sufficient. Examples of these operational costs include network equipment license fees, ongoing
hardware and software replenishments, labor-intensive customer support, customer acquisition
costs, and network maintenance.
Option 2: Municipally-Owned Fiber-to-the-Node (FTTN) Network with Neighborhood/Private Last
Mile Provision.
To evaluate a potential incremental step for citywide FTTP, staff worked with CTC to develop a
preliminary, high-level analysis of the cost to build a FTTN network.6 A FTTN network would
require construction of approximately 62 miles of fiber plant, compared to 230 miles for a citywide
FTTP network deployment. The FTTN network would provide an access point to connect
neighborhood-area backhaul communications links.7 Building a FTTN network would be an
incremental approach for fiber expansion and may lower the barriers for potential FTTP providers
to build the “last mile” from neighborhood access nodes to individual premises. FTTN would
provide the City with a phased and economically viable deployment approach to push fiber closer
to residential neighborhoods and create a potential “jumping off point” to bring fiber to individual
premises (i.e. building the “last mile”). Ancillary benefits would also occur by expanding the
functionality and the choices of technology that can be implemented for Utilities and Public Safety
and to support Smart City, Smart Grid and wireless applications dependent on fiber-optic
communication links. Additional opportunities to license dark fiber for commercial purposes may
also develop.
6

CTC advises that there are variations of the concept of building some subset of the physical plant to entice
private investment. For example, Lincoln, NE used 300 miles of conduit to attract an FTTP provider. Holly
Springs, NC built a middle-mile fiber network to serve their own town sites, but designed it specifically with
capacity and other attributes intended to make it attractive as a backbone for FTTP. This attracted Ting
Internet, who is leasing large quantities of fiber strands (144-count) throughout Holly Spring’s approximately
20 mile backbone.
7
Backhaul communications fiber links are required to transmit data back to a network backbone or central
office.
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If fiber was expanded to residential neighborhoods, it would be available to the wireless carriers
who need to build small cell sites in not just commercial areas, but also in residential areas to
improve coverage and capacity for their networks. This is known as “network densification.” These
small cell sites, located primarily on utility and streetlight poles in the public rights-of-way, will
need to be connected to fiber to “backhaul” traffic to a central point in a wireless carrier’s network.
The carriers can build this fiber themselves, but if City fiber is available it could be licensed to the
carriers at a more expedient and cost-effective manner. According to RCR Wireless News, fiber is
expected to be a significant focus on planned 5G network deployments. Similar to 3G and 4G
before it, 5G is the “next generation” of wireless connectivity built specifically to keep up with the
proliferation of devices that need a mobile Internet connection, connecting not just a smartphone
and computer, but home appliances, door locks, security cameras, cars, wearables, and many other
inert devices beginning to connect to the web. This is commonly known as the “Internet of Things”
(“IoT”). In effect, these dark fiber licensing opportunities for the wireless carriers and builders of
shared wireless infrastructure may facilitate a new opportunity to increase revenues under the
existing business model. Additionally, this expansion could also create a communications platform
for Smart City and Smart Grid applications, especially for communication with utility meters,
streetlights, parking, traffic and City news.
The following is a high-level breakdown of the FTTN cost components and total estimated network
costs provided by CTC:
Cost Components
Outside Plant (OSP Engineering)
Quality Control/Quality Assurance
General OSP Construction Cost

Total Estimated Costs
$1,110,000
290,000
7,110,000

Special Crossings

150,000

Backbone & Distribution Plant Splicing

310,000

Backbone Hub, Termination & Testing

2,410,000

Drop Connections (Tap to WAP)

45,000

Total Estimated Cost
*This estimate does not include any of the network electronics,
wireless or otherwise

$11,425,000

The $11.4 million estimate is within the capacity of the existing $25 million Fiber Fund reserves. At
this time, staff does not know the ongoing costs to operate and maintain a FTTN network since its
contingent on the use(s) of the network.
Under Option 2, staff would likely issue a competitive solicitation(s) for a FTTN design and
concurrently evaluate other last mile funding models to pay for the connections between
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neighborhood nodes and homes and businesses. If a certain level of interest is met and property
owners are willing to pay for the connections, fiber and/or wireless technologies could be deployed
to deliver faster broadband services. Potential funding models for the “Last Mile” include:


User-Financing. User-financing which relies on homeowners to pay on a voluntary basis
for some or all of the cost to build-out the City’s existing dark fiber backbone network into
residential neighborhoods. Homeowners would voluntarily finance system build-out costs
by paying a one-time upfront connection fee that could range from $500 to $5,000, or
more. The City would provide a wholesale transport-only service to one or more ISP on an
“open access” basis and the homeowner would directly pay the ISP for Internet
connectivity. The City would be responsible for building and maintaining the core network
while leaving customer service, provisioning, technical support and billing to the ISP.
Property owners could self-organize, or a third party could potentially facilitate
neighborhood participation, or the City could facilitate the formation of Community
Facilities Districts or Assessment Districts.



Assessment Districts; Mello-Roos/Community Facilities Districts (CFDs). City staff could
also explore using Assessment Districts or CFDs to fund Last Mile development. Depending
on UAC and Council interest, using this approach for fiber buildout would be novel and
would require more study to determine whether such districts could be structured in such
a way that would be both practically and administratively feasible and also adhere to all
applicable legal requirements, including statutory requirements for establishing
assessment districts in a charter city and constitutional requirements such as Proposition
218.
Assessment Districts may be used to finance new public improvements or other additions
to the community. Generally speaking, an Assessment District is formed with property
owner mail ballot proceedings involving each property that will be assessed in the district.
Owners vote yes or no, and votes are weighted by the assessed amount. In order for an
assessment to be levied, no votes may not exceed yes votes. Assessment districts are still
subject to Proposition 218, which requires identification of special rather than general
benefit.
Under the Mello-Roos Community Facilities Act of 1982 (Gov. Code §§ 53311, et seq.),
cities and other local government agencies can form a community facilities district to
finance certain facilities and services. These districts can levy a special tax, and issue bonds
secured by that tax, upon approval by two-thirds of the registered voters or property
owners within the district.



Public-Private Partnership for Last Mile Expansion. Explore the potential for a publicprivate partnership, where the City and a private entity work together to achieve mutual
goals for an FTTP network. In light of the high cost to build and the extremely high required
take rate, it may seem that there is little incentive for any provider (public or private) to
pursue an FTTP deployment in Palo Alto. A private entity and a public entity could
complement one another by developing a partnership that can take advantage of each
entity’s strengths, which may significantly reduce cost and risk. While this model is newly
emerging, engaging a private partner may enable the City to take advantage of
opportunities to mitigate risk and maximize opportunity. The public and private sectors
each have unique advantages and disadvantages that may impact their ability to undertake
a standalone overbuild.
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Option 3. Pause Municipal FTTP Development Efforts; Increase Transparency and Predictability
for Third Party Providers.
In light of the aggressive upgrade plans by the incumbents and the development of emerging
technologies such as gigabit-speed fixed wireless and 5G that will significantly enhance the delivery
of consumer and business broadband services, another potential option is pausing any further
municipal FTTP development efforts at this time. Obtaining viable market share and acquiring new
customers is necessary to financially sustain a City FTTP offering.
A new City FTTP network would compete directly with existing local incumbent cable, telco, and
other Internet service providers (ISPs) to offer services to customers. Generally, fiber overbuilds do
not offer a high rate of return, which is why there are not many private sector providers seeking to
build fiber networks in markets where customers are already served. The likelihood that a
municipally-owned FTTP network could be financially viable is doubtful, unless the City was willing
to subsidize the network indefinitely, or if one of the aforementioned funding approaches was
feasible, or if a partner from the private sector was willing to assume a portion of the financial risk.
The ability of the City to acquire more than 70 percent market share on its own is highly unlikely,
thus the financial risk would be very high. In the FTTP Master Plan a market assessment report was
provided in an appendix. This market assessment provides an overview of providers that currently
offer services with which the City’s potential new fiber-to-the-premises (FTTP) enterprise might
compete (Exhibit D – Palo Alto Existing Market Assessment). The City’s existing dark fiber
enterprise is viable, because it is a niche service with little or no competition. Nonetheless, success
in providing commercial dark fiber does not translate into a feasible business case for the City to
enter a very competitive industry.
In the interest of improving broadband in Palo Alto and based on the concerns noted above,
another approach is to identify resources and improve coordination of City policies and processes
to facilitate network upgrades by third-parties such as AT&T, Comcast and other wired and wireless
ISPs. This will enhance transparency and predictability for third party providers. Municipal
strategies that advance broadband deployment can be grouped into three general categories: (1)
ways to facilitate access to key assets such as fiber, conduit, utility poles, and real estate; (2) ways
to make useful information available to potential broadband service providers; and (3) ways to
streamline and publicize local processes.
Access by third-parties to infrastructure data and assets such as poles, conduits and rights-of-ways
is essential to encouraging broadband improvements. Ensuring efficient and predictable processes
that enhance deployments is equally important, as with any public project. According to a study
published by CTC in 2014,8 local governments balance the needs of broadband providers with the
public cost of the processes necessary to support them and with other priorities that clamor for the
same resources. To balance these competing interests, local processes such as permitting and
inspection can be formalized and publicized. Timelines can be determined based on local needs,
publicized, and then met. Transparency about processes and timelines enables broadband
companies to expeditiously plan and deploy networks, enabling localities to manage the costs and
burdens of the processes necessary to meet broadband providers’ needs.

8

GIGABIT COMMUNITIES - Technical Strategies for Facilitating Public or Private Broadband Construction
in Your Community
http://www.ctcnet.us/wp-content/uploads/2014/01/GigabitCommunities.pdf
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The City and broadband providers can cooperatively plan before construction so as to understand
respective schedules and needs, and so that the provider can plan to stage its work around known
and predictable local processes. In order to implement these strategies, staff will need to identify
additional internal and/or external resources to better facilitate planning approvals, environmental
reviews, permitting, inspections and legal reviews. The work to identify resources was well
underway when staff was working with Google Fiber to manage the anticipated large volume of
activities to build a fiber-optic network in Palo Alto.
In relation to the Google Fiber effort, the City Attorney’s Office, Development Center, Public Works,
Planning & Community Environment and Utilities reviewed multiple City policies, practices and
procedures to accommodate these activities. The Google Fiber City Checklist process, which
required all of the above-mentioned departments to work in concert to identify information about
existing infrastructure (e.g. utility poles and available conduit), review various policies and
procedures to facilitate access to the public rights-of-way and utility poles, in addition to reviewing
infrastructure data such as utility routes to make construction speedy and predictable. An example
of this staff review is the “pole intent process” required to manage hundreds of applications to
attach fiber-optic cables and other equipment to utility poles jointly-owned by the City and AT&T.
Another example was a review of construction methods and various construction constraints to
ensure the integrity of the public rights-of-ways and street conditions that would be significantly
impacted by large scale excavations and directional boring required to lay new conduit and fiberoptic cables in the public rights-of-way, in addition to placing thousands of below-grade vaults
citywide.
The following includes information about current and upcoming third-party upgrades:


AT&T Fiber (formerly GigaPower) plans to install new cabinets next to existing U-verse
cabinets in order to provide gigabit-speed broadband services to the community. AT&T
plans to select neighborhoods with high potential for adoption and will use consumer
demand levels to determine further deployments in the city.



Comcast plans a soft launch of DOCSIS 3.1 technology in the second quarter of 2017 to
offer multi-gigabit service to its residential customers. Data over Cable Service Interface
Specification (“DOCSIS”) is an international telecommunications standard that permits the
addition of high-bandwidth data transfer to an existing cable TV system. DOCSIS technology
is employed by many cable television operators to provide Internet access over their
existing hybrid fiber-coaxial (HFC) infrastructure. DOCSIS 1.0 was released in 1997. The
most recent version of DOCSIS (3.1) was released in 2014. The DOCSIS 3.1 specification
supports Internet speeds of 10 Gigabits per second (Gbps) for downloads downstream and
1Gbps upstream - the level of speeds typically only available with a fiber optic connection.
For business services, bandwidth will be scalable from 1 Mbps to 10 Gbps, and as high as
100 Gbps if specific criteria are met. Comcast also currently offers a 2 Gbps broadband
service called Gigabit Pro when certain conditions are met.



Other Telecommunication Service Providers: Several wireless carriers and builders of
shared infrastructure for the cellular industry are seeking to deploy new communication
facilities such as distributed antenna systems (“DAS”) and small cell technologies in Palo
Alto. In the past few years, AT&T Mobility and Crown Castle have deployed approximately
ninety-five (95) DAS and small cell sites in several areas of the city to improve the coverage
and capacity of the carriers’ mobile networks. These facilities are typically located on Cityowned utility poles and streetlight poles in the public rights-of-way. More deployments are
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planned by AT&T Mobility (16 small cell installations), Verizon Wireless (92 small cell
installations) and other carriers, in addition to the builders of shared wireless infrastructure
such as Crown Castle (16 small cell installations to add to the 19 small cell sites built in the
downtown area in 2016).
WIRELESS DEPLOYMENT
The expansion of Wi-Fi technology at unserved City facilities and public areas was evaluated with
the Community Services Department (“CSD”). Most City facilities already have Wi-Fi access
(“OverAir Wi-Fi Hotspot”). The outcome of the evaluation reflected concern from CSD regarding the
deployment of Wi-Fi at Rinconada Pool and City parks due to safety concerns. The potential for
distracted parents in the areas of the City where parents are expected to supervise their children is
the primary concern. In addition to potential safety concerns, parks and other open spaces provide
an important respite from technology, a place to “unplug” and focus on spending time with family
and friends and to connect with the outdoors and nature.
The areas of the City where CSD recommends Wi-Fi deployment are at common areas in Cubberley,
Lucie Stern, the Golf Course Pro Shop and Cafe, and Lytton Plaza. A high-level cost estimate for the
recommended sites is $165,100 for installation and $6,239 for monthly recurring charges. Exhibit E
– Wi-Fi CSD Site Summary provides estimated costs of the individual sites.
Multiple interviews conducted during the assessment for the Wireless Network Plan indicated
there have been no specific requests from the business community or the general public for Wi-Fi
services in high traffic commercial areas. A significant number of Palo Alto businesses already offer
free Wi-Fi service to patrons as an amenity. Additionally, companies such as AT&T and Comcast
have installed and operate Wi-Fi access points for their customers in many areas of the City and are
planning upgrades to these services in 2017.
It should be noted, too, that other cities’ implementations of municipal Wi-Fi services generally did
not develop the anticipated level of acceptance. Part of the problem with those deployments was
related to the speed and reliability of earlier Wi-Fi technology compared to commercial wireless
options. In the same timeframe that those cities implemented municipal Wi-Fi, the commercial
wireless carriers successfully deployed 3G and 4G data access technologies that have developed a
high degree of consumer acceptance based on cost, performance, and the convenience of
essentially universal service. In contrast, many municipal Wi-Fi deployments served only a limited
area and performance in many cases fell short of user expectations.
Ongoing Initiatives
Fiber Network Rebuild Project
In fiscal year 2016, the City established a new capital improvement project, Fiber Optic System
Rebuild (CIP FO-16000), to rebuild portions of the dark fiber network for improved reliability and
increased capacity. The rebuild project will install new aerial duct or substructures (conduit and
boxes) and additional fiber backbone cable to increase capacity for sections of the dark fiber ring
that are at or near capacity and allows CPAU to meet commercial customer requests for service.
See Exhibit F - Fiber Optic Network Rebuild Project for project description and current status.
In the FTTP Master Plan, CTC noted that it’s important to recognize that the rebuild reinvestment
does not increase the attractiveness of the fiber to encourage a partner to build FTTP. The current
commercial dark fiber reach would be a relatively small portion of the total FTTP investment, and a
citywide FTTP endeavor will likely benefit little from commercial dark fiber expansion.
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Dig Once
The Council’s September 28, 2015 Motion directed staff to develop a “dig once” ordinance. The
basic objective of dig once is to promote broadband by lowering the cost of building infrastructure
by making it unnecessary to tear up the streets every time a company wants to reach new homes
with its underground network. In the above-noted informational update provided to the Council
on December 12, 2016, staff provided a summary of the issues related to developing an ordinance
or policy in view of the changes nationwide and in Palo Alto with the third party
telecommunications providers.
The assumption in 2015 was that the City should actively
encourage or require simultaneous underground construction and co-location of broadband
infrastructure in the public rights-of-way with the intention of creating benefits for both the City
and private sector communications providers. Establishing a dig once policy may reduce the longterm cost of building communications facilities by capitalizing on significant economies of scale as
outlined in the informational update.
At this time, telecommunications providers are not proposing the same citywide, large scale
excavations or builds that the City was anticipating back in 2015 with a Google Fiber build. Instead,
with Google Fiber’s reorganization and apparent retreat from a comprehensive infrastructure build,
the City is finding that incumbent telecommunications providers are more inclined to explore
incremental expansions or, where the scope of a project is larger, above ground builds on utility
poles. As a result, staff is reevaluating the approach to dig once and has met with AT&T, Comcast
and other companies that may propose large scale excavation projects in the future. These
discussions are ongoing. Staff is also reviewing existing Municipal Code provisions governing Third
Party Coordination in the public rights-of-ways and Joint Trench Coordination in Underground
Districts, including specifically an assessment of how cross-departmental teams (Utilities, Public
Works, Development Center and Planning) currently work together on both City-initiated and third
party infrastructure projects to determine if there are other joint opportunities for streamlining
and improvement.
RESOURCE IMPACT
Depending on the option selected for fiber and broadband expansion, staff will develop cost
estimates and work plan and return to Council for approval.
An estimated $165,100 for one-time equipment and installation costs and monthly recurring
charges of $6,239 are required to expand Wi-Fi in unserved City facilities. Funding is available in
the FY 2017 operating and capital budgets for the Fiber Fund for the contract amendment and onetime installation fees. The monthly recurring charges will be allocated to the respective
departments consistent with the City’s existing chargeback model.
POLICY IMPLICATIONS
The fiber and wireless activities are consistent with the Telecommunications Policy adopted by the
Council in 1997, to facilitate advanced telecommunications services in Palo Alto in an
environmentally sound manner (Reference CMR: 369:97- Proposed Telecommunications Policy
Statements).
ENVIRONMENTAL REVIEW
The UAC’s recommendation that Council approve fiber utility and wireless deployment
recommendations is exempt from the California Environmental Quality Act (“CEQA”) under section
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15262 (Feasibility and Planning Studies for possible future action) and section 15301 (Negligible
Expansion of Existing Facilities}. Necessary environmental review will be performed in advance of
any Council action, including approvals, adoptions or funding where required.
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TODD HENDERSON, Senior Technologist
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Exhibit F - Fiber Optic Network Rebuild Project
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EXHIBIT A

Utilities Department
Version: 2.0

HISTORY OF THE CITY OF PALO ALTO DARK FIBER OPTIC BACKBONE NETWORK
FIBER‐TO‐THE‐PREMISES AND WIRELESS COMMUNICATIONS INITIATIVES
This document is intended to provide a summary of the highlights of the City’s dark fiber optic backbone network, in
addition to various initiatives to expand the network for citywide fiber‐to‐the‐premises and wireless services.

City of Palo Alto Dark Fiber Optic Backbone Network
The dark fiber optic backbone network (“fiber network”) was originally conceived by the City in the mid‐1990s and is
maintained and operated by City of Palo Alto Utilities (“CPAU”). The City’s initial telecommunications strategy was to build
a dark fiber ring around Palo Alto that would be “capable of supporting multiple network developers and/or service
providers with significant growth potential.” In the mid‐1990s, most investor‐owned and public utilities invested in fiber
optics to improve command and control of their utility infrastructure. Many of these networks typically had excess
capacity that could be licensed or leased to third parties.
The first phase of the fiber backbone construction occurred in 1996‐1997. The initial portions of the network were
constructed in a backbone ring architecture in existing utility rights‐of‐way. The fiber backbone was routed to pass and
provide access to key City facilities and offices. The majority of the City’s business parks (e.g. Stanford Research Park) and
commercial properties are also passed by the fiber backbone. The original fiber backbone consisted of 33 route miles with
144 or more strands of single‐mode fiber along most routes. Since the late 1990s, the fiber backbone has been expanded
to approximately 49 route miles of mostly 144‐ or 288‐count single‐mode fiber.
Fiber network construction was financed internally by the Electric Enterprise Fund through a 20‐year, $2 million loan at a
0% interest rate. These funds were used to construct the network and to cover operating expenses. At the end of Fiscal
Year 2008, the fiber optics business completed the loan repayment to the Electric Enterprise Fund for all capital and
operating expenses from the beginning of the project. A separate Fiber Optics Enterprise Fund, capable of maintaining its
own capital and operating budgets and financial operating reserve, was also created. In Fiscal Year 2009, a Fiber Optics
Enterprise Fund Rate Stabilization Reserve (RSR) was established.
The fiber network was built in part in response to telecommunications service providers such as emerging Competitive
Local Exchange Carriers (CLECs) that would use available dark fiber to provide various telecom services. In the mid‐1990s,
there was a high demand for fiber transport facilities to support the expansion of bandwidth‐intensive broadband services.
By the late 1990s, many CLECs left the market either through mergers with other CLECs or bankruptcy; the so‐called “dot
com bust” also occurred at roughly the same time. As a result, the anticipated demand for dark fiber in the original target
market proved to be somewhat limited. By the late 1990s there was a glut of available dark fiber in many areas of the
country. Nonetheless, it was evident that a fiber network would be a valuable asset for command and control of City of
Palo Alto Utilities (CPAU) facilities (e.g. electric substations) and other critical City infrastructure such as traffic signals.
The network would also support a wide range of broadband voice, data and video applications for City departments, in
addition to various commercial users, telecommunications service providers, and the community as a whole.
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In 2000, the City began to license “dark fiber” for commercial purposes. Dark fiber is unused fiber through which no light
is transmitted, or installed fiber optic cable not carrying a signal. The basic business model is to provide dark fiber
connectivity to users requiring access to large amounts of bandwidth. Customers are responsible for providing and
maintaining the equipment to “light‐up” or provision licensed fiber strands. Dark fiber is licensed or leased by a provider
such as the City without the accompanying transmission service. In contrast, traditional telecommunication service
providers only make available certain products (commonly known as “managed services”) within their service options that
may not adequately meet the requirements of the specific applications.
The fiber network has high market share and brand awareness among commercial enterprises and other organizations
that need the quantity and quality of bandwidth provided by direct fiber optic connections.
By connecting to the City’s fiber backbone, the customer gains fiber access to their Internet Service Provider (ISP) of choice.
A dark fiber customer can interconnect communications systems or computer networks across multiple Palo Alto locations
and can also connect directly to their local and/or long distance carrier(s) of choice with a full range of communications
services. Dark fiber customers can also have redundant telecommunication connections for enhanced reliability.
Many of the City’s commercial dark fiber customers gain access to the Internet through the Palo Alto Internet Exchange
(PAIX, now owned by Equinix). PAIX is a carrier‐neutral collocation facility and hosts over 70 ISPs at their facility located
in downtown Palo Alto. Equinix has 21 similar facilities in the United States and other collocation facilities in Asia and
Europe.
The City currently licenses dark fiber connections to 107 commercial customers. The fiber network also serves the
following City accounts: IT Infrastructure Services, Utilities Substations, Utilities Engineering, Public Works, Water Quality
Control Plant and Community Services (Art Center). The total number of dark fiber service connections serving commercial
customers and the City is 219 (some customers have more than one connection). At the end of fiscal year 2016, the
licensing of dark fiber service connections resulted in a fiber reserve of approximately $24 million. There is a separate
$1.0 million Emergency Plant Replacement fund. According to the proposed Fiscal Year 2017 Budget, the fiber reserve is
projected to increase by $2.3 million.
Annual dark fiber license revenues come from the following customer categories:
•

City service connections: 27% of gross revenues.

Private sector entities licensing dark fiber from the City:




Resellers: 42% of gross revenues. “Resellers” are telecommunication companies that purchase large amounts of
transmission capacity from other carriers and resell it to smaller end‐users. Examples of resellers are telecom
companies that sell broadband, telephony and video services to the commercial and residential markets.
Various commercial enterprises: 31% of gross revenues. Examples of private end‐users are companies involved in
various technologies, web hosting, social media, finance, medical, pharmaceuticals, research and development,
software, law firms, consulting firms, e‐commerce, etc.
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Service offerings: Dark fiber backbone license fees are based on the number of fiber miles per month. The base license
price is $272.25 per fiber mile, per month. Quantity, route, length, topology, and other discounts are available. The
minimum backbone license fee is $425 per month. Lateral connection (premises to backbone) fees are based on the
length and type of the lateral, with a minimum fee of $210. Available configurations include point‐to‐point and diverse
rings.
The majority of business parks and commercial properties are passed by the fiber backbone. In 2014, CPAU completed a
project to serve all Palo Alto Unified School District facilities with dark fiber service connections.
2016 ‐ 2017: In 2016, CPAU retained Celerity Integrated Services, Inc. to provide a one‐time comprehensive review and
audit of the City dark fiber optic network. Celerity completed the review and audit and provided a physical description of
the network; documented the number of fiber strands, in addition to conducting an inspection of 90 fiber nodes/cabinets
(i.e. network splice points) to identify what is labeled within the individual nodes/cabinets.
CPAU Engineering is currently working with CAD Masters to reconcile the audit data provided by Celerity with various fiber
databases, in addition to rebuilding front‐end databases to facilitate fiber assignments at the engineering level and to
improve network mapping.
In 2017, CPAU initiated a $1.3 million backbone rebuild project that will install new aerial duct or substructure (conduit
and boxes), in addition to fiber backbone cable to increase capacity for sections of the dark fiber ring that are at or near
capacity. This project will allow CPAU to meet customer requests for services. The project areas primarily cover the
Stanford Research Park, Palo Alto Internet Exchange/Equinix at 529 Bryant, and Downtown areas. This project basically
“overlays” new fiber over existing fiber routes in the network. Existing fiber will continue to serve City facilities and
commercial dark fiber customers.

Fiber‐to‐the‐Premises
For more than fifteen years, the City has worked to develop a business case to build a citywide fiber‐to‐the‐premises
(“FTTP”) network to serve homes and business. A number of business models have been evaluated. The following is a
summary of the highlights to develop a network:
1999: A Request for Proposal (RFP) was issued to build citywide FTTP. There were no viable bids.
2000‐2005: The City Council approved a Fiber‐to‐the‐Home (“FTTH”) trial to determine the feasibility of providing citywide
FTTH access in Palo Alto. The FTTH trial passed 230 homes and included 66 participants in the Community Center
neighborhood. The purpose of the trial was to test the concept of fiber‐to‐the‐home. The FTTH trial proved successful
(i.e., proved technical feasibility), but when initial investment and overhead expenditures were included in the calculation
to create a business case, it was not profitable for the City and the trial was ended.
2006‐2009: In 2006, the City issued another RFP and negotiated with a consortium of private firms to build FTTP under a
public‐private partnership model. In 2009, Staff recommended to Council termination of the RFP process and negotiations
due to the lack of financial resources of the private firms.
2010: The City responded to Google Fiber’s Request for Information.
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2011: Staff worked with two telecommunications consulting firm to evaluate the expansion of the existing dark fiber
network for its commercial dark fiber licensing enterprise and also to expand the network on an incremental basis to
attract a “last mile” FTTP builder and operator. This is a link to the staff report provided to the Utilities Advisory
Commission in June of 2011, and the Council Finance Committee in November of 2011:
Subject: Provide Feedback on the Development of a Business Plan for the Citywide Ultra‐High‐Speed Broadband System
Project
http://www.cityofpaloalto.org/civicax/filebank/documents/27421
2012: Staff worked with a telecommunications consulting firm to study the feasibility of an alternative model for citywide
FTTP which would rely on homeowners paying on a voluntary basis for some or all of the cost to build‐out the existing
dark fiber network into residential neighborhoods. The name of this model is “user‐financed” FTTP. The analysis
concluded that an opt‐in FTTP network can be built using a combination of upfront user fees and City financing; however,
there is very little probability of the debt incurred being repaid through operations. Ongoing subsidies would be required,
very likely in excess of surpluses in the Fiber Optics Fund reserve generated by licensing dark fiber. The study was
supported by a market survey which concluded there was limited interest among residents in this model. This is a link to
the staff report provided to the Utilities Advisory Commission in June 2012:
Subject: Request for Feedback Concerning the Dark Fiber Optic Backbone Network
http://www.cityofpaloalto.org/civicax/filebank/documents/30112
2013 ‐ 2015: The City Council started it’s “Technology and the Connected City” initiative and directed staff to prepare a
Fiber‐to‐the‐Premises Master Plan and a Wireless Network Plan. In 2015, staff worked with a telecommunications
consulting firm to prepare these plans and they are provided for your review in this September 28, 2015 Council staff
report:
Summary Title: Discussion of Fiber‐to‐the‐Premises and Direction on Next Steps for Fiber and City Wireless Services
http://www.cityofpaloalto.org/civicax/filebank/documents/49073
At the September 28, 2015 Council meeting, staff and the consultant reviewed these plans with the Council Members. As
a result, a Council Motion directed staff to pursue several initiatives, which are described in this August 16, 2016 staff
report which updated the Council about the various activities from the Motion:
Summary Title: Fiber‐to‐the‐Premises update on City Council Motions and Google Fiber
http://www.cityofpaloalto.org/civicax/filebank/documents/53363
2014 ‐ 2016: Google Fiber announced Palo Alto as a potential “Google Fiber City” for a build‐out of their fiber optic
network. Since early 2014, staff has been engaged with Google personnel to complete an extensive checklist process
regarding City infrastructure and processes, in addition to negotiating agreements for a project description, utility pole
attachments, encroachment permits, environmental reviews and other agreements for cost recovery for use of staff time.
Based on Council direction, staff has also worked with Google to develop a “co‐build” concept which would explore the
feasibility of building a City network in parallel with Google’s network. In July 2016, Google announced a delay in their
plans for up to six (6) months to build a fiber optic network in Silicon Valley, which also included Mountain View, San Jose,
Fiber-to-Fiber Premises and Wireless Communication Initiative
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Santa Clara and Sunnyvale. Google advised staff that they are exploring more innovative ways to deploy their network,
which may include implementing wireless technologies. Co‐build discussions have also been delayed.
In the summer of 2016, the City approved permits for two cabinets so AT&T can begin to deploy their “AT&T Fiber” service.
AT&T is exploring deployment of additional cabinets in 2017. Based on Council direction, staff is also pursuing co‐build
discussions with AT&T.
On December 12, 2016, staff provided Council with an informational update regarding Fiber‐to‐the‐Premises and wireless
initiatives:
Summary Title: Update for Fiber‐to‐the‐Premises and Wireless Initiatives:
http://www.cityofpaloalto.org/civicax/filebank/documents/55016

Wireless Network Plan
Based on the above‐mentioned Wireless Network Plan, Council directed staff to issue an RFP for a Point‐to‐Multipoint
Secure Access Network for Public Safety and Utilities communications, in addition to an RFP for a Mobile Broadband
Network to improve “in‐vehicle” broadband access in Public Safety vehicles. Staff is also working to extend the City’s
existing Wi‐Fi service to other City facilities that are currently unserved. Most key City facilities already have Wi‐Fi available
for staff and public use.

Fiber-to-Fiber Premises and Wireless Communication Initiative
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Staff Work Plan Update: City Council Motion from September 28, 2015 (CMR ID #6104) and
status of November 30, 2015 (CMR ID #6301) staff recommendations:

Task

Target Date

Status

12/31/2015

Completed. Reviewed
assumptions for outside plant
costs and capital additions in FTTP
Master Plan with CAC and CTC on
1/21/16 and 2/18/16. CAC now in
agreement with CTC’s FTTP
network cost estimates and there
are no discrepancies to report.

12/31/2015

Completed

Council requests an update to the consultant’s
1 report including:
a In the FTTP Master Plan:
Detailed assumptions, and their impacts,
used to forecast the FTTP capital additions
are to be reviewed by Citizen Advisors if
there is a disagreement between the
consultant’s report and the CAC’s
recommendation, the Staff Report to
Council will highlight the discrepancy.
Once this is accomplished, a revised
forecast is to be provided to the Council as
an Action Item;
b In the Wireless Network Report:
i. A 20‐year forecast should be provided
consistent with the FTTP report;

Completed.
ii. The description of Scenario 1 lacked
both a price forecast and fiber backhaul
details for the proposed municipal
properties to be served. These details
should be included in an update prior to an
RFP. Evaluate expanding wireless access in
retail areas, with an option for expanding
Wi‐Fi coverage at City facilities and public
areas as part of the RFP (Scenario 1);

9/30/2016

City Staff has developed cost
estimates for the extension of
existing City Wi‐Fi to unserved
City facilities & public areas/parks.
The evaluation of expanding Wi‐Fi
access in retail areas showed that
Wi‐Fi coverage in retail areas is
adequately provided by the retail
institutions. Expanding City‐

provided public Wi‐Fi coverage in
these areas is not recommended
by City Staff.

In progress.

Issue RFP to add dedicated wireless
communications to increase communication
2 for Public Safety and Utilities departments
(Scenarios 3 and 4);

The draft RFP(s) and cost
estimates are near completion for
the following:
6/30/2017

1. Citywide Mobile Data Network
for Public Safety
2. Point‐to‐Multipoint Network
for Secure City Enterprise
Access (Public Safety &
Utilities)
In Progress.

3 Direct Staff to bring a Dig‐Once Ordinance;

Staff has met with AT&T, Comcast
and other companies that may
propose large scale excavation
projects in the future. These
Winter/Spring
discussions are ongoing. The
CAO, in consultation with cross‐
2017
departmental staff, is currently
reviewing the existing ordinance
to identify any possible revisions
to better coordinate joint trench
projects.

Direct Staff to discuss co‐build with AT&T and
4 Google how the City can lay its own conduit to
the premise during the buildouts;
On Hold.
a AT&T

TBD

The City met with AT&T
representatives to discuss a co‐
build opportunity as AT&T

updates their AT&T Fiber Internet
service in Palo Alto. Follow up
discussions continue to occur
when AT&T begins upgrading
their existing cabinets in Palo
Alto.
On‐Hold.

b Google

TBD

At Google’s request, the
discussion regarding deployment
of FTTP for the 5 proposed Bay
Area cities to identify the
feasibility of various joint build
opportunities and the potential
deployment of Google Fiber in
Palo Alto are on hold while they
examine new, innovative methods
for fiber deployment.
Completed.

Move forward with RFI exploring both Muni‐
owned model with contractors for build and
ongoing operations, and Public—private
5 model with City owned fiber and private
partner (such as Sonic) operating and owning
electronics, considering both Google in the
market and not;

9/30/2016

The 8 RFIs received have been
reviewed and CTC provided an
evaluation report of the RFIs in
Exhibit B. 3 of the respondent
firms were interviewed; none of
the respondent’s proposals
completely align with city goals.
On‐Hold.

Approve a temporary contract position for a
Fiber and Wireless Telecommunications
Project Manager, dedicated to Fiber‐to‐the‐
6
Premises and wireless initiatives, in the
amount of $228,000 annually, $684,000 for a
period up to three (3) years;

TBD

A decision was made to put this
position on hold due to the
Google Fiber “pause.” Staff will
evaluate whether a contract
position or professional services
agreement is needed dependent
on City Council’s decision
regarding staff recommendations.

Approve and authorize the City Manager or his
designee to execute amendments to two
7 contracts with Columbia Telecommunications
Corporation dba CTC Technology & Energy
(“CTC”) as follows:
Increasing the not‐to‐exceed amount for
Contract No. C15152568 (Wireless
Network Plan) by $94,490 from $131,650
to $226,140 (includes a 10% contingency
for the provision of related additional, but
a unforeseen consulting services) and extend
the contract to June 30, 2016 to develop a
Request for Proposal for dedicated wireless
communications for Public Safety and
Utilities, in addition to evaluating the
expansion of wireless access in retail areas

12/31/2015

Increasing the not‐to‐exceed amount for
Contract No. C15152569 (FTTP Master
Plan) by $58,850 from $144,944 to
$203,794 (includes a 10% contingency for
the provision of related additional, but
unforeseen consulting services) and extend
b
the contract to June 30, 2016 to provide
technical analysis of the Request for
Information (RFI) responses and any
consulting services needed to help develop
a “Dig Once” Ordinance for consideration
by the Council

12/31/2015

Completed.
Amendment finalized on 1/6/16.

Completed.
Amendment finalized on 1/6/16.

EXHIBIT C

EXCERPTED FINAL MINUTES OF THE NOVEMBER 2, 2016
UTILITIES ADVISORY COMMISSION
ITEM 4. DISCUSSION: Fiber and Wireless Update
Chief Information Office Jonathan Reichental and Utilities Senior Management Analyst Jim
Fleming provided an update regarding Fiber-to-the-Premises (FTTP) and wireless activities,
including Google Fiber, AT&T Fiber, Comcast, a summary of the public-private partnership
Request for Information, and potential recommendations for discussion.
Reichental reported that Google Fiber is “pausing” its plan to build in the San Jose area,
including in Palo Alto. The delay is indefinite and no target date has been provided by Google
senior personnel. This indefinite delay also applies to a potential “co-build” agreement. AT&T
has rebranded its “GigaPower” high-speed Internet service and it is now called AT&T Fiber. City
staff is currently processing permits for two cabinets submitted by AT&T. AT&T plans to submit
more permits for cabinets in 2017. AT&T has also committed to engaging in continuing
discussions with the City to explore creative and innovative ideas for fiber and wireless.
Comcast is targeting a citywide DOCSIS 3.1 launch starting in the second quarter of 2017.
DOCSIS 3.1 supports Internet speeds of 10 Gigabits per second for downloads downstream and
1Gbps upstream - the level of speeds typically only available with a fiber optic connection.
Comcast informed the City that it has no interest in a co-build partnership.
Fleming provided the highlights of the Request for Information (RFI) issued to determine if
there is any interest from the private sector in partnering with the City to build a citywide FTTP
network. The RFI was distributed to approximately 40 vendors in May 2016 and the City
received eight responses. Two responses were deemed to be incomplete and the other six
responses generally did not align with the City’s objective laid out in the RFI, including City
ownership of the network, ubiquitous service and open access. Based on a recommendation by
the City’s consultant, CTC Technology & Energy, interviews were conducted with three
companies for information collection purposes. The status of Google Fiber at the time the RFI
was issued may have discouraged more responses.
The firms interviewed were Comcast, Axia and N1/UTOPIA:

Comcast’s response was focused on pointing out to the City that they currently offer
advanced telecom services, with plans to upgrade their voice, video and data
products in the near future, including the launch of DOCSIS 3.1 for gigabit Internet.

Axia was closest to the City’s expectations, but largely did not align with the City’s
objective to own the network. Axia’s approach for FTTP entails minimal financial risk



for the City. Axia would finance, build and own the network based on attaining a 40
percent “expression of interest” in the community. Axia is also interested in
acquiring the City’s dark fiber network. Axia has no interest in a co-build agreement
with the City.
N1/UTOPIA’s model would require the City to finance and build an open access FTTP
network, while they would provide design and engineering services under a
consulting agreement. N1/UTOPIA would help the City to operate the network and
facilitate interconnection with Internet Service Providers (ISPs) who would provision
voice, video and data services on the network. N1/UTOPIA’s operational services
would be provided under a revenue sharing agreement with the CIty. The City
would be required to handle customer billing and collection of the transport fees
that would be paid by the ISPs to provide services over the open access network.

Reichental and Fleming reviewed the following potential recommendations for the City Council:
•
•

•
•
•

Explore and identify appropriate funding models to build and operate a municipallyowned ubiquitous fiber-to-the-premises network;
Concurrently issue a solicitation to design a Fiber-to-the-Node network, and include
an option for respondents to also quote for building last mile or incentivize market
to build the last mile;
Proceed with expanding Wi-Fi deployments for unserved City facilities (e.g. portions
of Lucie Stern and Cubberley);
Not proceed with Wi-Fi deployments in high traffic retail areas which are already
being served;
Reevaluate the approach to an implementation of a “Dig Once” ordinance.

City Manager James Keene noted that we have been working on fiber since he arrived eight
years ago. Since the market is constantly changing and Google Fiber has gone dormant, the
Council, UAC and the community need to align their policy and demand for fiber. The
incumbents will continue to compete and upgrade their networks based on customer demand.
If the City goes out again with another partnership RFI, it still may not yield a viable solution.
Should the City figure out how to fund the $77M network? The Fiber-to-the-Node concept
could be funded by existing Fiber reserves, but that doesn’t mean it’s a wise decision. It’s time
to have a discussion with Council and UAC to refocus the objectives in the new market
environment.
Vice Chair Danaher asked about AT&T’s willingness to discuss creative ideas. Reichental replied
that Council asked staff to explore with AT&T and Google Fiber ways to incentivize ubiquitous
service. AT&T asked for more clarification about potential scenarios. AT&T is enthusiastic
about their new gigabit offering; they are open to creative discussions with the City. Even
though there aren’t any substantive ideas at this point from either side, AT&T has not closed
the discussion.

Vice Chair Danaher asked what the City wouldn’t get if AT&T didn’t deploy its upgrade.
Reichental replied that deployment is market driven and AT&T will only build cabinets where
there is consumer interest. The current U-verse service does not reach every home in Palo
Alto.
Vice Chair Danaher asked about competition and rates. Fleming replied there are markets
where open access networks create competition and reasonable rates, but the Bay Area market
isn’t one of them. Google Fiber was successful in getting the incumbents to up their game and
accelerate network upgrades. Vice Chair Danaher added that if open access isn’t practical, then
the City’s goal should be ubiquity and to provide incentives for network upgrades. The City
should focus on incentives and actions to accelerate upgrades and take focus off owning its
own network. Fleming added that the incumbents’ upgrades are easier because it’s more
about upgrading their network equipment and electronics, rather than installing more fiber.
City Manager Keene stated that the City has a propensity for study related to fiber. The UAC
should move with dispatch to give Council its perspective. It is not practical for staff to
continue evaluating several options simultaneously. What content will the City provide with a
city owned network? UAC should let the Council know from a policy perspective about its
current thinking.
Vice Chair Danaher stated that from his point of view spending $77 million to build a city owned
network was never a great proposition if there is already competitive services available; cobuilding or co-owning the network should not be a priority. We should look at what we can do
administratively and logistically to speed upgrades to ensure ubiquity. The RFI was never
compelling and is not surprised by the lack of responses. Instead we should look for speed and
support for the incumbent upgrades.
Commissioner Johnston stated that technology is changing and it may leapfrog whatever we
do. He agrees with Vice Chair Danaher that the incumbents have commercial incentives to
upgrade and the City should press them for speed and to cover everyone.
Commissioner Forssell asked what leverage we have to press AT&T to provide citywide
coverage.
Senior Deputy City Attorney Jessica Mullan responded that it depends on the particular
application that comes before the City and the conditions of approval we can impose at the
time. This is a challenging space for telecom companies in that what the City offers to one
company we have to offer to all companies across the board due to federal law. The City
Attorney’s office will have to analyze this in terms of looking at it on a contractual basis.
Reichental added that when the City speaks to AT&T and Comcast they certainly want revenue
and the market, but they also want support from the City for faster permitting. Additionally,
some customers may be satisfied with the current level of service they receive. AT&T will
market heavily throughout the City and people can go online or to one of their storefront

locations to express interest; if there’s a critical mass of interest in an area then they will
deploy.
City Manager Keene noted that in trying to negotiate there are usually “no deal” or “walkaway” options. The challenge in attaining leverage is that there are conditions when the
provider will say they’ll do the best they can to get 100 percent coverage, but if there are other
conditions from the City, they may not come at all. It’s important at this point that the UAC
provide Council with their thoughts from a policy standpoint.
Senior Deputy City Attorney noted that telecom companies have access to the City’s public
rights-of-way, but under State and federal law, the City has the right to regulate “time, place
and manner” of the placement of their facilities in the rights-of-way. The City can only regulate
certain aspects, but we can encourage them to expand to underserved areas.
Commissioner Forssell observed that both AT&T and Comcast are profit-making institutions
beholden to their shareholders. We have an opportunity to look out for all residents, but she is
skeptical that unless we have tangible leverage, she is unconvinced that AT&T and Comcast will
deploy ubiquitously if that’s the Council’s policy goal.
Commissioner Forssell asked to clarify that if we are mulling over the idea of issuing a bond for
$77 million, what services will we provide and do we have a sense of what citizens want? Is it
bundled entertainment, Internet and voice services similar to what AT&T and Comcast offer
and the prices change depending on what bundle you sign-up for? City Manager Keene
responded that even if the City in in this business, it doesn’t preclude the incumbents and
others from competing against the City. Even after capitalizing the expense to build the
network we’d have to get enough customers to get the 72 percent market uptake and the
incumbents in response may be willing to provide more services at a better price. The City
Manager added that we’re not advocating for AT&T and Comcast as the solution, but the
comment Commissioner Forssell’s made about shareholders is an appropriate one since if a City
network is run as a utility the shareholders are the citizens and customers and we need to
acknowledge that relationship, especially if it involves a public-private partnership and the
potential benefits that would be provided to the shareholders.
Chair Cook recognized the market is moving quickly and how much things change each time the
fiber item is reviewed by the UAC and expressed frustration on the lack of progress. Chair Cook
also noted that he has been skeptical of the cost to build and he has heard different cost
numbers. The decision would vary based on a cost of $20 million vs. $70 million; Fiber-to-theNode approach may be an idea. Chair Cook asked if there is the potential to expand the
existing fiber backbone infrastructure to increase revenue, but he has a concern about getting
away from the City’s goals for network ownership, ubiquity and open access. Perhaps the
question to the Council is what is the public benefit of fiber for the community in terms of local
control and lower costs (similar to the public benefit of achieving carbon neutrality)? We need
to determine the public benefit aspect of fiber for the community.

Commissioner Trumbull noted that we may have to give up on the notion of fiber a as public
utility due to federal law.
City Manager Keene noted that the Fiber-to-the-Node (FTTN) approach has potential because
of the need to reinvest in the fiber network and the cost is manageable. The fiber ring could be
expanded in a way to stay competitive. For example, the fiber network was extended to the
school district and there may be other opportunistic expansions. Also, since we don’t know
now where the technology is headed for fiber and wireless, FTTN may be back-filler for fiber
backhaul opportunities, ubiquity and support of 5G in the future.
The City Manager added that General Manager of Utilities/Assistant City Manager Ed Shikada,
CIO Jonathan Reichental and the Fiber/Wireless Team will have to further flesh out these
concepts for future discussions.
ACTION:
None.
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1

Existing Market Assessment

This existing market assessment provides an overview of providers that currently offer services
with which the City’s potential new fiber‐to‐the‐premises (FTTP) enterprise might compete. The
information provided here is based on what was publicly available—providers often do not
publish extensive information about their networks (e.g., capacity and other specific details).

2

Enterprise Market

This section summarizes competitors for dark fiber and Ethernet services with respect to the
enterprise customers within the City of Palo Alto.
During the course of our research, we identified 11 service providers in the Palo Alto area that
offer a range of services from dark fiber connectivity to data transport services, with speeds that
range from 1 Megabit per second (Mbps) to 100 Gigabits per second (Gbps). Individual providers
tailor these services to a customer’s requirements, such as speed and class of service. Greater
proximity to the provider’s existing network infrastructure results in lower service pricing.
Providers prefer to offer transport services between locations on their network (On‐Net) and
provision Multiprotocol Label Switching (MPLS) based services for connecting locations that are
Off‐Net.
A trend that we expect to continue is the consolidation of competitors through mergers and
acquisitions. Competitors are discussed in detail in the following sections.

1.1 Dark Fiber Services
In addition to the City of Palo Alto Utilities (CPAU) dark fiber offering,1 our analysis found that
three service providers in the City offer dark fiber services2: Integra Telecom, Level (3) and Zayo.3
There may be other providers that offer dark fiber (e.g., on a case‐by‐case basis), but this analysis
yielded information only about the three discussed here.
1.1.1 Integra Telecom
Integra Telecom offers dark fiber services within the city. They provide flexible options in securing
dark fiber through bundles, lease, and indefeasible rights of use (IRU). The dark fiber routes are
depicted in Figure 1. 4 , 5 Dark fiber pricing varies individually, based on distance from the
1

CPAU is engaged in capital improvements for added capacity and to provide additional dark fiber routes.
An assessment of the potential impact of alternative dark fiber provider offerings to City of Palo Alto’s existing
dark fiber enterprise is beyond the scope of this analysis.
3
While this analysis yielded only these three, there may be other providers offering dark fiber—for example, on a
case‐by‐case basis.
4
http://www.integratelecom.com/pages/network‐map.aspx, accessed March 2015.
5
As we noted, carriers typically do not publish details such as whether they directly own the routes depicted on
their publicly‐available maps.
2

1
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provider’s fiber ring. A difference in a few tenths of a mile can lead to significant differences in
the price of dark fiber connectivity due to additional construction costs.
Figure 1: Integra Telecom Network Map

1.1.2 Level(3)
Level(3) has multiple dark fiber routes in Palo Alto as depicted in Figure 2.6 Services are offered
only to select customers based on their application requirements.

6

As we noted, carriers typically do not publish details such as whether they directly own the routes depicted on
their publicly‐available maps.

2
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Figure 2: Level(3) Dark Fiber Routes7

1.1.3 Zayo
Zayo provides dark fiber connectivity over its national network of metro and intercity fiber.8 The
company claims to have proven expertise in deploying major new dark fiber networks and offers
multiple financing options including lease or Indefeasible Rights of Use (IRU). Pricing varies
significantly depending on whether the building is On‐Net or not; if the location is Off‐Net,
construction and splicing costs would apply.9

7

http://maps.level3.com/default/, accessed May 2015.
Zayo is also a CPAU Value Added Reseller (VAR), based on conversations with CPAU staff.
9
http://zayofibersolutions.com/why‐dark‐fiber, accessed May 2015.
8
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Figure 3: Zayo Fiber Map10

1.2 Ethernet Services
Most existing service providers offer enterprise‐grade Ethernet based services. These are
typically classified under two categories: point‐to‐point connectivity and access services, such as
Dedicated Internet Access (DIA) and IP Virtual Private Networks (IP‐VPN). Bandwidths range from
1 Mbps to 100 Gbps. Providers prefer to offer MPLS based IP‐VPN services when the service
locations are Off‐Net to avoid construction and installation costs. MPLS based networks provide
high performance for real‐time applications like voice and video, and are typically priced higher.
The carriers who provide these services in the Palo Alto region are AT&T, CenturyLink, Cogent
Communications, Comcast, 11 Integra Telecom, Level (3), Megapath, Verizon, Windstream
Communications, XO Communications and Zayo. Prices depend on the bandwidth, location, and
network configuration, whether the service is protected or unprotected, and whether the service
has a switched or mesh structure.
1.2.1 AT&T
AT&T has four different types of Ethernet products—GigaMAN, DecaMAN, Opt‐E‐MAN, and
Metro Ethernet. GigaMAN provides a native‐rate interconnection of 1 Gbps between customer
end points. It is a dedicated point‐to‐point fiber optic based service between customer locations
which includes the supply of the GigE Network Terminating Equipment (NTE) at the customer
10

http://www.zayo.com/network/interactive‐map, accessed March 2015.
It appears Comcast may be pursuing the enterprise market more aggressively through means like going into
wireless backhaul. http://www.fiercetelecom.com/offer/gc_backhaul?sourceform=Organic‐GC‐Backhaul‐
FierceTelecom, accessed July 2015.
11
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premises. DecaMAN connects the end points at 10 Gbps and is transmitted in native Ethernet
format similar to GigaMAN, only 10 times faster. Opt‐E‐MAN service provides a switched
Ethernet service within a metropolitan area. It supports bandwidths ranging from 1 Mbps to
1,000 Mbps, and configurations such as point‐to‐point, point‐to‐multipoint, and multipoint‐to‐
multipoint. Metro Ethernet service provides various transport capabilities ranging from 2 Mbps
through 1 Gbps while meeting IEEE 802.3 standards.12
1.2.2 CenturyLink
CenturyLink provides point‐to‐point inter‐city and intra‐city configurations for full‐duplex data
transmission.13 The company offers speeds of 100 Mbps to 10 Gbps.14
1.2.3 Cogent Communications
Cogent Communications’ Ethernet services are available at speeds of 1.5 Mbps to 10 Gbps.15 The
company provides middle mile services with the last mile service provisioned through local
exchange carriers (LEC). 16 Often, more competitive pricing and better customer support is
available through Cogent even though the company utilizes the LECs’ last‐mile services. Cogent
has two on‐net locations (data centers) in the City.
1.2.4 Comcast
Comcast provides Ethernet Private Line (EPL) services. EPL service enables customers to connect
their Customer premises equipment (CPE) using a lower cost Ethernet interface, as well as using
any Virtual Local Area Networks (VLAN) or Ethernet control protocol across the service without
coordination with Comcast. EPL service is offered with 10Mbps, 100Mbps, 1 Gbps or 10 Gbps
Ethernet User‐to‐Network Interfaces (UNI) and is available in speed increments from 1 Mbps to
10 Gbps.17
It is important to note that Comcast began offering “Gigabit Pro” service in 2015, a 2 Gbps service
priced at $300 per month with installation fees of up to $1,000. 18 Given the installation and
monthly fees, this service is priced out of most residential users’ reach. Further, the service does
not have the bells and whistles that traditional Metro Ethernet has—such as committed interface
12

http://www.business.att.com/service_overview.jsp?repoid=Product&repoitem=w_ethernet&serv=w_ethernet&se
rv_port=w_data&serv_fam=w_local_data&state=California&segment=whole, accessed March 2015.
13
CenturyLink is also a CPAU VAR and typically uses ring configuration for redundancy, based on conversations
with CPAU staff.
14
http://www.centurylink.com/business/products/products‐and‐services/data‐networking/private.html, accessed
May 2015.
15
http://www.cogentco.com/en/products‐and‐services, accessed May 2015.
16
Cogent is also a CPAU VAR, based on conversations with CPAU staff.
17
http://business.comcast.com/ethernet/products/ethernet‐private‐line‐technical‐specifications, accessed April
2015.
18
http://www.theverge.com/2015/7/13/8949207/comcast‐gigabit‐pro‐price‐300, accessed July 2015.
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rates. However, if Gigabit Pro is successful, it could disrupt the Metro Ethernet market by filling
a mid‐range gap with service and pricing that has not previously existed.
1.2.5 Level(3)
Level (3)’s Metro Ethernet dedicated service is available in bandwidth options of 3 Mbps to 1
Gbps and its Ethernet Virtual Private Line (VPL) offers in speeds ranging from 3 Mbps to 10
Gbps.19 It is an end‐to‐end Layer 2 switched Ethernet service delivered via a Multi‐protocol Label
Switched (MPLS) backbone. Internet services are available in a range of 14 speeds up to 10
Gbps.20
1.2.6 Megapath
Megapath offers business Ethernet services in the Palo Alto area with advertised speeds up to 45
Mbps. Higher speeds are available on a case‐ by‐case basis.21
1.2.7 Integra Telecom
Integra Telecom offers Ethernet services from 1.5 Mbps to 10 Gbps. The point‐to‐point E‐Line
and multipoint ‐to ‐multipoint E‐LAN configurations are available.22
1.2.8 Verizon
Verizon offers Ethernet services under three different product categories—Ethernet Local Area
Network (LAN), EPL, and EVPL. The Ethernet LAN is a multipoint‐to‐multipoint bridging service at
native LAN speeds. It is configured by connecting customer User‐to‐ Network Interfaces (UNIs)
to one multipoint‐to‐multipoint Ethernet Virtual Connection or Virtual LAN (VLAN), and provides
two Class of Service options—standard and real time. The Ethernet Private Line is a managed,
point‐to‐point transport service for Ethernet frames. It is provisioned as Ethernet over SONET
(EoS) and speeds of 10 Mbps to 10 Gbps are available. The EVPL is an all‐fiber optic network
service that connects subscriber locations at native LAN speeds; EVPL uses point‐to‐point
Ethernet virtual connections (EVCs) to define site‐to‐site connections. It can be configured to
support multiple EVCs to enable a hub and spoke configuration and supports bandwidths from 1
Mbps to 10 Gbps.23

19

http://www.level3.com/en/products‐and‐services/data‐and‐internet/vpn‐virtual‐private‐network/evpl/,
accessed March 2015.
20
http://www.level3.com/~/media/files/factsheets/en_ethernet_fs_ethernetmatrix.pdf, accessed April 2015.
21
http://www.megapath.com/data/ethernet/, accessed May 2015.
22
http://www.integratelecom.com/enterprise/products/pages/carrier‐ethernet‐services.aspx, accessed May 2015.
23
http://www.verizonenterprise.com/products/networking/ethernet/, accessed April 2015.
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1.2.9 Windstream Communications
Windstream Communications has a nationwide presence serving major metropolitan areas,
including the City, with private line and MPLS VPN services with speeds up to 10 Gbps.24, 25
1.2.10 XO Communications
XO Communications offers carrier Ethernet services at multiple bandwidth options from 3 Mbps
to 100 Gbps over their Tier 1 IP network.26, 27
1.2.11 Zayo
Zayo delivers Ethernet in three service types with bandwidth ranging from 100 Mbps to 10 Gbps
and options like quality of service (QoS) guarantees and route protection based on customer
needs. The different types of services offered are: Ethernet‐Line, which provides point‐to‐point
and point‐to‐multipoint configurations with reserved bandwidth availability; Ethernet‐LAN, with
multipoint configurations having a guaranteed service level; and Ethernet Private Dedicated
Network (E‐PDN) with a completely private, managed network operated by Zayo with dedicated
fiber and equipment.28 As an example of pricing, Zayo charges a monthly recurring cost of $1,613
to $2,090 (depending on contract term) for 1 Gbps point‐to‐point Ethernet service between On‐
Net sites in the Los Angeles region that are three miles apart.

24

http://carrier.windstreambusiness.com/wordpress/wp‐content/uploads/2014/10/Carrier‐Ethernet‐Ordering‐
Guide‐10.8.14.pdf, accessed April 2015.
25
http://www.windstreambusiness.com/shop/products/ca/palo‐alto, accessed May 2015.
26
http://www.xo.com/carrier/transport/ethernet/, accessed May 2015.
27
http://www.xo.com/network‐services/internet‐access/ip‐transit/100G/, accessed May 2015.
28
http://www.zayo.com/ethernet, accessed April 2015.
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2 Residential and Small Business Services
Residential and small business customers in the Palo Alto region have access to a range of
services, though individual service options are dependent on location. Table 1 lists the service
providers and minimum price for each type of service that is available in at least some part of the
City.
Table 1: Overview of Residential and Small Business Data Services in Palo Alto

Service
Type
Cable
DSL

Satellite

3G/4G/
WISP

Comcast

Minimum Price
(per month)
$29.99

AT&T
Earthlink
MegaPath
Sonic
DishNET
Exede
HughesNet
AT&T
Cricket
Sprint
Verizon
T‐Mobile
Etheric Networks

$29.95
$80
$45
$40
$49.99
$49.99
$49.99
$50
$35
$35
$60
$20
$85

Provider

2.1 Cable
Comcast offers internet service from 3 Mbps to 150 Mbps download speeds starting at $29.99
per month in the City as illustrated in Table 2. Promotional rates are available for the first year
after which the rates increase. Discounted prices are available if bundled with another service
like voice or TV.29 On the small business side, multiple options are available starting at 16 Mbps
download speeds up to 150 Mbps download speeds as illustrated in Table 3.30 Bundling with
voice introduces a savings of $30‐$40.

29
30

http://www.comcast.com/internet‐service.html, accessed March 2015.
http://business.comcast.com/internet/business‐internet/plans‐pricing, accessed May 2015.
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Table 2: Comcast Residential Internet – Internet Only

Up to 3 Mbps download

REGULAR
PRICE
$39.95/mo

PROMO
RATE
‐

Up to 6 Mbps download

$49.95/mo

$29.99/mo

Up to 25 Mbps download

$61.95/mo

$39.99/mo

Blast!

Blast! Internet ‐ up to 105 Mbps download

$78.95/mo

‐

Extreme

up to 150 Mbps download

$114.95/mo

‐

PACKAGE

INTERNET SPEED

Economy
Performance
Starter
Performance

Table 3: Comcast Small Business Internet – Internet Only

PACKAGE

INTERNET SPEED

PRICE

Starter

16 Mbps download/3 Mbps upload

$69.95/mo

Deluxe 50

50 Mbps download/ 10 Mbps upload

$109.95/mo

Deluxe 75

75 Mbps download/15 Mbps upload

$149.95/mo

Deluxe 100

100 Mbps download/20 Mbps upload

$199.95/mo

Deluxe 150

150 Mbps download/20 Mbps upload

$249.95/mo

2.2 DSL
Four providers offer DSL services in Palo Alto: AT&T, EarthLink, MegaPath, and Sonic.
2.2.1 AT&T
AT&T offers DSL service for residential customers in Palo Alto starting at as $29.95 per month for
unbundled or standalone DSL service at 3 Mbps with a 12‐month commitment. Additional
options up to 45 Mbps are available as indicated in Table 4.

9
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Table 4: AT&T Residential Internet – Internet Only

INTERNET SPEED

REGULAR PRICE

PROMO RATE

Up to 3 Mbps download

$42/mo

$29.95/mo

Up to 6 Mbps download

$52/mo

$34.95/mo

Up to 18 Mbps download

$62/mo

$44.95/mo

up to 45 Mbps download

$82/mo

$44.95/mo

2.2.2 EarthLink
EarthLink provides DSL based business services in the region starting at $80 per month and
offering speeds up to 6 Mbps with 99.9% network availability.31
2.2.3 MegaPath
MegaPath is an Internet service provider that offers speeds of up to 20 Mbps download and 1
Mbps upload for business customers in certain parts of Palo Alto.32 The lowest plan offered by
them is for 1.5 Mbps download speeds at $45 per month.
2.2.4 Sonic
Sonic offers residential internet services at 20 Mbps and 40 Mbps at a rate of $40 per month and
$60 per month respectively in Palo Alto. The service also includes a phone connection. The
provider is promoting the development of gigabit fiber connectivity on a neighborhood by
neighborhood basis depending on the interest shown by consumers.33 Sonic also offers business
internet and phone service in some locations in Palo Alto for $89.95 per month for speeds of 40
Mbps.

2.3 Satellite
Satellite Internet access is available in the area as well and three providers offer the service:
HughesNet, Exede, and DishNET.
2.3.1 HughesNet
HughesNet has four packages available for residential users: 1) Connect Satellite with speeds up
to 5 Mbps download/1 Mbps upload, a monthly data cap of 5 GB, and 5 GB of “bonus” data (10
GB total) for $49.99 per month2) HughesNet Power with speeds up to 10 Mbps download/1
31

http://www.earthlinkbusiness.com/DSL/, accessed March 2015.
http://www.megapath.com/services/, accessed May 2015.
33
https://www.sonic.com/availability ,accessed May 2015.
32
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Mbps upload, a 10 GB monthly data cap, and 10 GB of bonus data (20 GB total) for $59.99 per
month; and 3) HughesNet Power Pro with speeds up to 10 Mbps/2 Mbps, a monthly data cap of
15 GB, and 15 GB bonus bytes (30 GB total) for $79.99 per month; and 4) HughesNet Power Max
with speeds up to 15 Mbps/2 Mbps, a monthly data cap of 20 GB, and 20 GB of bonus data (40
GB total) for $129.99 per month.
HughesNet offers two packages for Internet services to small businesses. The Business 50
package provides speeds of up to 5 Mbps download and 1 Mbps upload for $69.99 per month
with a 5 GB per month anytime allowance and 10 GB bonus bytes from 2am to 10 am for a total
monthly data allowance of 15 GB. This package requires a two year agreement and only supports
up to five users. The Business 100 package provides the same download and upload speeds of
the Business 50 package, but offers a higher data allowance threshold of 10 GB per month
anytime and 15 GB bonus bytes from 2 am to 10 am for a monthly data allowance of 25 GB. This
package also requires a two year agreement and is best for 5 to just over 10 users.
2.3.2 Exede
Exede offers three Internet packages in the region each with up to 12 Mbps download and 3
Mbps upload speeds. These packages are: 1) Evolution 5 with a monthly 5 GB data cap (excluding
emails and web pages) for $49.99 per month 2) Evolution 20 with a 20 GB monthly data cap for
$69.99 per month and 3) Freedom with unlimited access for $99.99 per month.
2.3.3 DishNET
DishNET offers three residential Internet packages in the region. These packages are: 1) Up to 5
Mbps download speed with a monthly 5 GB data cap and 5 GB of bonus data for $49.99 per
month with a 24‐month commitment; 2) download speeds up to 10 Mbps with a 10 GB monthly
data cap and 10 GB of bonus data for $59.99 per month with a 24‐month commitment; and 3)
up to 10 Mbps download speed with a 15 GB monthly data cap and 15 GB of bonus data for
$79.99 per month with a 24‐month commitment.

2.4 Wireless
There are six providers that offer wireless Internet services in Palo Alto: Verizon, Sprint, AT&T,
Cricket Wireless, T‐Mobile, and Etheric Networks.
2.4.1 Verizon
Verizon offers two 4G LTE data packages with multiple choices for data allowances and pricing
depending on the desired mobility and equipment chosen. The HomeFusion Broadband Package
is a data‐only 4G LTE service with WiFi connectivity and wired Ethernet for up to four devices.
There are download speeds of 5 Mbps to 12 Mbps and upload speeds of 2 Mbps to 5 Mbps.
Monthly prices range from $60 for a 10 GB data allowance to $120 for a 30 GB data cap. Overages
are charged at $10 per additional GB. A two‐year contract is required with a $350 early
11
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termination fee. Verizon offers a $10 monthly deduction for every month completed in the
contract. The Ellipsis JetPack provides a mobile solution with download speeds of 5 Mbps to 12
Mbps and upload speeds of 2 Mbps to 5 Mbps. Prices for the 12 options of data allowances range
from $30 per month for a 4 GB data allowance to $335 per month for 50 GB of data, in addition
to a monthly line access charge of $20.The device is $0.99 with a two‐year contract. There is a
$35 activation fee.
2.4.2 Sprint
Sprint offers 4G LTE wireless data in Palo Alto. The three data packages offered range from 100
MB per month data allowance for $15 per month to 6 GB per month data allowance for $50 per
month to 12 GB per month data allowance for $80 per month. Each MB over the limits is billed
at a cost of $.05. A two‐year contract is required as well as an activation fee of $36, and
equipment charges for three different types of devices. There is also an early termination fee of
$200.
2.4.3 AT&T
AT&T also provides 4G LTE wireless data service in the area, but only offers one package type
with a 5 GB per month download allowance for $50 per month. There is an overage fee of $10
per 1 GB over the limit. There are also equipment charges with or without a contract and an
activation fee.
2.4.4 Cricket Wireless
Cricket Wireless, which recently became a subsidiary of AT&T, offers 4G LTE wireless service in
Palo Alto with a download speed of up to 8 Mbps with three options for data allowance packages.
Starting at $35 per month for 1 GB of data allowed there are also options for data allowances of
3 GB ($45) and 10 GB ($55).Data used beyond allowances are at reduced speeds. There is a $79.99
modem fee for an additional device. There is a $15 activation fee, but no contract or early
termination fees.
2.4.5 T‐Mobile
Of the cellular wireless providers in the area, the least expensive wireless data option offered is
from T‐Mobile for $20 per month with a limit of 1 GB per month. T‐Mobile offers additional
capabilities and increasing data limits at incremental costs in a total of six packages up to $70 per
month for up to 11 GB of data. Depending upon current promotions, the $35 activation fee may
be waived.

12
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2.4.6 Etheric Networks
Etheric Networks is a wireless internet service provider (WISP) that provides services in Palo Alto
for speeds up to 30 Mbps.34 The range of speeds and pricing available are indicated in Table 5. A
radio and antenna fee of $299 is also charged during setup and installation.
Table 5: Etheric Networks Internet Services

34

PACKAGE

INTERNET SPEED

PRICE

Bronze

Up to 5 Mbps download

$85/mo

Silver

Up to 10 Mbps download

$99/mo

Gold

Up to 20 Mbps download

$139/mo

Platinum

up to 25Mbps download

$179/mo

Diamond

up to 30 Mbps download

$229/mo

http://ethericnetworks.com/residential/. accessed May 2015.
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EXHIBIT E
Palo Alto Wi‐Fi sites Installation & Monthly Costs (City Staff Estimates )
Site #
Site name:
Proceed with
Deployment
2
Cubberley
Theater waiting area
Classrooms A ‐ H
Artist Studio
Dance Studio U
3
Lucie Stern
Children's Theatre Lobby
Courtyard in front of outdoor theatre
4&5
Golf course: Pro Shop & Bay Café
Pro Shop
Bay Café
9
Lytton Plaza: entire plaza

# sites

1
2
8
1
1
1
2
2
2
4
4
1

Address:

4000 Middlefield Rd.

1305 Middlefield Rd.

Monthly

Fiber
Install

$ 2,361 $ 4,200

$

WAP
NIU

Equipment
Monthly

$ 3,500 $
$
$
$
$

Construction Fees
Overhead per span is $1,500
Underground is $75/ft.
Small splice box in the sidewalk $5,000+

WAP
Cabling

2,800
33,600
4,200
1,400

$
800
$ 24,000
$ 3,000
$
400
$

47 $
47 $

$
$
635 $ 21,000 $ 4,500 $ 3,500 $

93 $
93 $
123 $

202 University Ave.

$

Monthly Total

$ 4,994

NW
Equipment

$
$
$
$
$

$
$
$ 7,000

$
$ 31,500 $ 4,500 $ 14,000

Assumptions and notes:
Each connection contains two new fibers from specified location to CC Level A.
Established government rate applied
Prevaling Utility construction costs
CPAU Fiber does not perform substructure work
Support during business hours only (8‐5)
Estimates use existing poles at all locations
7 These estimates are high level "desktop" estimates. Actual fees to be determined by field investigation and contractor bids.

1
2
3
4
5
6

142
47
560
70
23

Aerohive
WAP

647 $ 2,400

1875 Embarcadero Rd. $ 1,351 $ 3,900

Installation Total

Exterior
Mount

2,800 $
2,800 $

800
800

$
5,600 $ 1,600
5,600 $ 1,600
1,400 $
400 $

8,500 $
$
$
$
$
6,000 $
$
$
1,000 $
$
$
6,000 $

16,200
3,600
57,600
7,200
1,800
8,400
3,600
3,600
11,900
7,200
7,200
36,800

$

6,239

1,245
$

60,200 $ 33,400 $

Equip
Totals

21,500 $ 165,100

Notes
WAP ‐ Wireless Access Point ‐ $1400
NIU‐ Network interface Unit ‐ $3500
Splice ‐ tap point into existing fiber
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Fiber Optic Network Rebuild Project Summary
FIBER-TO-THE-PREMISES AND WIRELESS COMMUNICATIONS INITIATIVES
February 1, 2017
Project Description: The rebuild project will install new aerial duct or substructure (conduit and boxes), in addition to
fiber backbone cable to increase capacity for sections of the dark fiber ring that are at or near capacity. This project will
allow City of Palo Alto Utilities (“CPAU”) to meet customer requests for services. The project areas primarily cover the
Stanford Research Park, Palo Alto Internet Exchange/Equinix at 529 Bryant, and Downtown areas. This project basically
“overlays” new fiber over existing fiber routes in the network. Existing fiber will continue to serve City facilities and
commercial dark fiber customers.
2016: As a first step, CPAU retained Celerity Integrated Services, Inc. to provide a one-time comprehensive review and
audit of the City dark fiber optic network. Celerity completed the review and audit and provided a physical description
of the network; documented the number of fiber strands, in addition to conducting an inspection of 90 fiber
nodes/cabinets (i.e. network splice points) to identify what is labeled within the individual nodes/cabinets.
•
CPAU Engineering is currently working with CAD Masters to reconcile the audit data provided by Celerity with
various fiber databases, in addition to rebuilding front-end databases to facilitate fiber assignments at the
engineering level and to improve network mapping.
2017-2021 Capital Improvement Projects: The budget for the rebuild was reduced by the City Council during the Fiscal
Year 2016 budget process. The Fiscal Year 2017 budget reflects this adjustment from $2.4 million to $1.3 million. The
rebuild is a CIP charged to “system improvements.”


•

Rebuild Work in Progress
o Route from PAIX at 529 Bryant to the Park Boulevard Substation. Substructure work, fiber pulling and
cabinet installation are nearing completion. The new fiber installed for the backbone rebuild is 312count single-mode fiber (2 x 144-count single-mode fiber, plus 24-count single-mode fiber).
Upcoming work scheduled over the next 12 months:
o Route from Park Substation to Hansen Substation
o Route from Hansen Substation to Stanford Research Park
o Additional phases/routes to be determined.

Estimated cost is between $500,000 and up to $1,000,000 for substructure work. Approximately another $250,000 for
the overhead portion of the work. CPAU crews are performing the equipment installation, cable pulling and
terminations. CPAU’s substructure contractor is installing the conduit and boxes.
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