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EXECUTIVE SUMMARY

In planning for the future, cities have begun to envision novel ways to achieve
sustainability, innovation, and versatility. Technology, in all its diversity, is an increasingly
vital asset in the realization of these goals. Digital technology has become essential to
effectively managing and using traditional systems even as it has opened new
possibilities for business, commerce, education, healthcare, governance, public safety,
and recreation. These innovations depend on infrastructure, bandwidth and
connectivityd the ability to move information quickly and flexibly from and to most
anywhere. Therefore, cities around the globe are realizing the emergence of high-speed
broadband internet as an essential utility among businesses, residents, and municipal
operations.

The City of San Leandro (Athe Cityo) hae taken
of broadband and Smart City solutions. San Leandrobés positimn as a
close proximitytoSi I i con Vall ey puts a topandVisiogftrean on t h
efficient, affordable and reliable broadband network, along with technological solutions

and implementations. As such, San Leandro has already made significant progress in

planning for the future through a partnership with Lit San Leandro (LSL), Smart City

projects, such as Public Wi-Fi, connected facilities and traffic signals and, more recently,

Smart Street Lights.. These steps have enabled San Leandro to get ahead of the curve

in planning for the best interests of the community, its businesses, residents,
stakeholders, and for the continued growth of the City.

To further t hese goal s, San Leandrobs | eader
partner in commissioning this Fiber Optic Master Plan & Smart City Strategy. Throughout
the process of its devel opment , andleogumunityson d6s t e

assess the current and future needs of San Leandro and to develop a blueprint for San
Leandro to ensure the availability of affordable, reliable high-speed internet access. City
staff, the local business community, community anchor institutions, and the broadband
provider community provided key input for the development of this Fiber Optic Master
Plan. The experience and best-known practices of other pioneers have been incorporated
into this Master Plan, and include:

1 Managing the public right-ofAvay and assets therein;

1 Using advanced networks to deliver government services;

1 Leveraging public works projects to support the cost-effective installation of
telecommunications infrastructure;

1 Partnering with local and regional utilities and transportation agencies for joint
trench and other cost sharing opportunities;
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1 Facilitating competition to encourage universal access and address digital divide;
and

1 Establishing incremental plans for the growth and evolution of telecommunications
services in San Leandro.

San Leandr o0 s itslwoadbantd futerehas already had far reaching impacts
on area schools, non-profits and municipal services. This Fiber Optic Master Plan is
designed to allow the City to take this commitment further, leading the way for enhanced
services that will benefit San Leandro for years to come.

BROADBAND PLANNINGDEING PRINCIPLES

Cities implementing a strategy for the deployment of broadband and smatrt city solutions
should consider a few simple guidelines that cannot be overstated if the plan is to be
successful. These guiding principles include:

1 Long-term Perspective. The City shall have a long-term view for the deployment
of their broadband network and smart city strategy. It often takes many years to
see the vision deployed. A 10-12-year scope is not unusual for these projects. The
City of San Leandro does have a head-start in this process with its existing network
assets.

1 Leadership Commitment. Support from the City Council and City Mayor are
necessary to champion the plan. To deploy day-to-day strategies, a Broadband
Infrastructure Program (BIP) managed by City staff will ensure successful
i mpl ementati on. Under the | eadership of th
to mitigate challenges and risks over time will help ensure the successful
implementation of the Plan throughout the City. The City should continue
collaborations with region partners to further these efforts.

1 Shared and Collaborative Vision. The City shall have an engaged group of
interested shareholders that support and share the vision of the project both in
terms of political influence as well as with financial means. The plan will require
perseverance and foresight. Key stakeholders to engage should include:
departments within the City, local businesses, anchor institutions, hospitals and
healthcare providers, current telecommunications providers, schools and libraries,
public safety organizations and community organizations.

9 Utility-oriented Cultural Shift. The City shall develop a new cultural shift within
all divisions of the City and throughout the community that demonstrates
broadband is another important utility, just like sewer, water and electricity, and
that as such, broadband and the deployment of broadband should be visible in all
aspects of budgeting, planning, construction processes and operations, not just an
afterthought.

1 Incremental Approach. The Plan shall be implemented in an incremental, but not
ad hoc fashion; identifying opportunities to build in conjunction with other capital
projects such as road construction, connecting traffic signals or when replacing
water mains. This is a practice that has been successfully implemented by cities
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throughout the country, however to do so each opportunity must be evaluated on
acase-by-case basis. The Citydés Fiber Master Pl
allows the City to capitalize on these opportunities when they arise.

1 Premier Business Location. The Ci t y Co un cincludest o gdoéaake s
projects and programs promoting sustainable economic development, including
transforming San Leandro into a center for innovation. 6 T h i s establishind v e s
San Leandro as a premier business location. A business survey conducted by the
City and Magellan indicated that 30% of respondents statedt hey woul d fdef i
relocate their business if they were unable to find internet services that meet their
busi ne s sAfibeniefragirscture is a vital asset needed to achieve this vision.

A BROADBAND AND SMARY VISION FORE CITY GIAN LEANDRO

The City of San Leandro (incorporated in 1872
along the eastern shoreline of San Francisco Bay, between the city of Oakland to the

north and unincorporated Alameda County and the city of Hayward to the south. With a

population of approximately 88,000 and a rich tapestry of historical heritage neatly

packaged into distinctive neighborhoods, the City is a residential haven.

San Leandro has already distinguished itself as a progressively tech-enabled City through
a variety of initiatives, including its relationship with the Lit San Leandro (LSL) network.
This partnership has created a number of benefits for the City, including connecting its
schools, non-profits and many businesses. Additionally, the City of San Leandro has been
developing long-term plans for Smart City deployment and public Wi-Fi initiatives.

. ) o Figure 1: The City of San Learddro
Driven by its location in the heart of the
SanFranci sco Bay ar ea,
General Plan calls for a continued
transformation as a community focused
on technology, research and innovation. X
While  many of the traditional |, %7 %
manufacturers are gone today, the City |Xpe™™ " e
continues to support a robust industrial S aZ T\ _ g vaey
and manufacturing base, and attracts %
investment in new operations and % X
companies that are driving economic Y
growth in the City. 5,

City of Oakland A

. . . R = X
Investment in fiber-optics systems helps , \ S \o%
fuel the growth of traditional industries | .G, S %,

Bay D, ;

such as food processing and Ny A sanLorenzo
manufacturing, with the added benefits

1 Fullsized images of all maps available in Appendix A.
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and productivity of new technologies. With the emergence of Smart City? applications and
a digitally-focused lifestyle, the City of San Leandro will play a key role in maintaining a
high quality of life by providing municipal services that are streamlined and customized to
the needs of its community.

MEETING THE NEEDSANR LEANDRO

To understand the broadband needs of
the City of San Leandro, Magellan Advisors
and the Cityds busiress
and residential surveys throughout the fall
of 2017. These surveys asked a variety of : sl
questions to assess the local broadband | - N\ ;
market, satisfaction, cost and speeds. | " g Sommunty
Additionall vy, Magel || - 1 ‘
face to face interviews with key members \
of each department ¢ 3
government and anchor institutions to B iond v ONT
grasp some of the capabilities and needs Y

Family Aquatic \ \
Center m

of municipal operations. \ _ 40

h g:rrrill:naun\ity FN— s \\

Our findings indicate that although Comter & N
satisfaction with internet services in San N, A0 el
Leandro is neither overwhelmingly positive - - P —
nor negative, businesses, residents, and | B ciyofsanLeanaro faiites . e———
municipal entities all expressed strong support for a mun|C|paIIy owned network
that could offer high speeds at reasonable costs. Many residents indicated frustration
with cost and service among current providers, while many businesses (approximately
27%) expressed dissatisfaction with overall service (accounting for speed, cost, and
availability)*.

Ly Farrelly T
N Pool. ™
T S e T
&~ 3
PR
& 3 e {
i
/ \ y

Main

While the LSL network has connected up to 300 businesses in the area, only around 19%

of the businesses that completed the survey stated that they were connected to LSL.

Many of them were unaware of the nedwadtook 6s of
expensive. Among residents, the City has al so
number (22.4%) of households do not have access to residential internet service in their

home. Although some of these residents may have chosen to opt out of home internet

service and many others may rely solely on smartphones with data plans, it is likely that

for many of them, broadband internet service is simply not affordable.

2Smart Cityrefers to the secure use of communication and information technology to manage City asskts,
SylrotS O02yySOGA2y 2F IAINBgAYI INNIX& 2F avYrNI RS@GAOSa Ay
3 Full sizechetwork maps can be found in Appendix A.
4See Section 4, Needs Assessment, for detailed findings of these surveys.
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A SMART CITY VISKOR THE CITY OF SAANDRO

This Master Plan introduces a Smart City Strategy that identifies several, significant areas

where San Leandro can develop or further expand initiatives and projects for its vision as

a Smart City. These areas where identified throughout the planning process, in
conjunction with resident and business outreach as well as departmental interviews with

City Staff and elected officials. I nitiatives
infrastructure strengths, current and future needs, as well as address challenges facing

the City and region in the future.

These areas include:

91 Digital Transformation, the process of creating a digital City government
experience, -Gbvennmehted f@wbich includes di
data;

1 Smart Buildings & Facilities, connecting facilities and using integrated

management systems for climate control, HVAC, energy;

Smart Streetlights, Small Cells, and preparing for the deployment of 5G;

Intelligent Traffic Signal Systems that adaptive to real-time traffic conditions,

making San Leandro streets more efficient;

Public Safety, and using intelligence and data to help improve quality of life;

Digital Inclusion, which entails connecting the unconnected and helping

community members engage in the digital economy;

1 Public Wi-Fi and infrastructure to drive economic development and bridge the
digital divide.

= =

= =4

Emerging needs have also been considered in these areas, ranging from smart metering
to drones to autonomous vehicles. All of these technologies and initiatives share a
common infrastructure and unifying factor: the fiber optic network, which must be reliable,
secure, and highly available.

BROADBAND IMPLEMENDOAN ALTERNATIVESTRATEGY

This Fiber Optics Master Plan and Smart City Strategy provides an incremental approach
for the City, focusing on meeting the needs of the City, other public agency partners, and
the greater business community. This document outlines an overall strategy for the
implementation of Smart City solutions, broadband throughout the City, potential business
models for deployment, and overall costs for development over time.
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Business and Anchor Focus

As in any capital-intensive project,
there are advantages and risks that
vary depending on the broadband
deployment scenario chosen. The
City of San Leandro Fiber Optics
Master Plan analyzes these
scenarios and provides a strategy for
deploying broadband throughout the

City.

Each implementation phase offers
opportunities for the City to connect
government facilities and assets such
as traffic signals, cameras, and

| wireless devices. Connected devices

establish the means to measure,
monitor and improve traffic, the
resident and visitor experience, public
operations. Additionally, the design

includes the ability to expand competitive internet services to the business community

within the buffer zones of the network desig
network becomes a network able to expand broadband to the business community

enabling revenue that helps to pay for the cost of building and maintaining the network.>

A redundant network architecture that will serve as the backbone for the core of the City,

main traffic routes, and commercial zones is illustrated in Figure 3. The network will also

be the backbone and gateway for provisioning broadband for municipal, commercial, and

anchor institutions.

The proposed implementation strategy includes two primary phases:

1. Enhance Existing Core Network with Lit San Leandro;

2. Populate existing empty network conduit with new fiber and expand network to reach

additional businesses, anchor institutions and commercial zones.

SUMMARY OF BUSIN&SB FINANCIAL MODELS

Several options exist when planning for the design of a municipal network. Magel | and s
analysts and San Leandrob6s team have examined

5 During community outreach sessions, residents and community members also expressed a need to ensure residential atesgeed hig

internet. A fiberto-the-home (FTTH) analysis that explores residential adsesst included in the scope of this study, but should be
considered to ensure the economic development, workforce development and bridging the digital divide within the City.

City of San Leandro, CA
Fiber Master Plan

888.960.5299
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phased approach to expanding and building the network is the best method for meeting
the needs expressed above. The City should first capitalize on the need to enhance the

Citybds current shar edandassets. San Leandro net wor Kk

Phase 1 of the proposed business model includes continuing to capitalize on the existing
net work assets currently managed by Lit
own fiber strands in enabling Smart City solutions. Lit San Leandro has a core network
(see Figure 4 - Phase 1 map below) that covers a large part of the City. The City offered
Lit San Leandro their exiting conduit for Lit San Leandro to populate with their own fiber
thereby enabling them to offer broadband services to the business community. When the
existing conduit was populated, 10% of strands of fiber were reserved for the City to use
for their own purposes. (Given Lit San Leandro pulled a 288-count fiber strand bundle,
this translates into 28.8 strands, which was rounded up to 30. The City in turn dedicated
10 strands for public benefit and has donated those to the San Leandro Unified School
District to connect all of its facilities, which was completed in 2015). The remaining strands
could be used by the City to continue the implementation of government innovation and
Smart City solutions.

Figured. Lit San LeandrpPhase |

s \n _______ N j| Three fourths of the cost of building
ré@ﬁ% RS a network in a community such as
AR 2 San Leandro would be in putting the
' : \ | fiber assets in the ground, namely
the conduit. Once the conduit is in
place, the cost to populate it with
fiber is reduced by about one fourth.
Lit San Leandro should continue to
be encouraged to look for additional
products and services to offer the
business community and anchor
institutions that will further fulfill the
initial vision of being an economic
engine within the City. Both the City
| and Lit San Leandro need to
‘| capitalize on the past efforts of the
City (putting in conduit) to help drive
affordable broadband adoption.

Phase 1 - 500 ft buffer HE Y o —— ——

Phase 2 of the network consists of populating fiber in current empty conduit and extending
the network through construction of new conduit and fiber. The current fiber network
would be supplemented by populating unused conduit with fiber and expanding upon the
n e t w ocurterd ®otprint. The resultant network is shown in Figure 5.
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The proposed expansion takes into
account the location of municipal
facilities, community  anchor
institutions, traffic infrastructure,
and concentration of businesses
likely to subscribe to a municipally
offered service. While Phase 2
does require more funding to
complete the build out, our
projections indicate positive
returns on investment from leasing
the fiber to businesses and anchor
institutions when combined with
leasing vertical assets and fiber to
wireless carriers deploying small
cells for 5G.

Magellan Advisors has seen many
different  network  deployment

et g e ) models from o other  Cities  and
prowders It is our recommendatlon that the C|ty offer, through outsourced network
management partners, wholesale broadband services to all businesses and anchor
institutions within 500 feet of the core network. The City should offer not just dark fiber,
but Al it o sWaveDivisian Multiplekeg (WBDM) technology, the City can offer
lit services, such as those outlined below, to all businesses within their foot print, thus
better utilizing the strands that are available or could become available with Phase 2 of
the network.

If the City were to use only their own funds to build the entire network, the City could
spend up to $31M over a 6-year period. However, some of this investment has already
been done via the Lit San Leandro build. Capitalizing on other grant funds, dig once and
joint trench opportunities will be a smart practice that allows the City to reduce the overall
capital outlay. Grant funds have not been captured in the financial analysis. The analysis
assumes the City will supply all the build funds directly.
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To help build and fund the ongoing operations of the network, the City needs to generate
reoccurring revenue through the lease of services on its network to others. The leasing
of services at competitive rates will help provide ongoing capital to affordably maintain
and operate the network over time. The City should provide services to existing and new
| SP6s at a whoihterswllpevide raagband to the business community.
Due to the construction costs of the lateral connections from the network into the
properties, we do not anticipate this network to reach all businesses within the City of San
Leandro; typically, those that are within 500 feet of the core network are able to be
connected. Expanding the network to those outside of the 500-foot buffer can be
considered on a case-by-case basis.

The model also assumes the leasing of vertical assets such as streetlight poles for 5G-
enabling small cell attachments to wireless carriers on an annual basis. Some carriers
will need only to lease vertical assets, while others will also ask for fiber backhaul services
from those streetlights, which this Phase of the network is designed to provide.
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FUNDING SUMMARY

Funding for these broadband networks can come from many sources.
These sources include:

Dig Once Opportunities

Opportunistic Options

Grants such as traffic signaling funding

Like/kind exchanges with other carriers or providers (BART, CalTrans, utilities,
fiber and wireless carriers seeking small cell streetlight pole attachments)

Grants from public safety, transportation and economic development sources
Existing funds including Plan of Record (POR) allowances

= =4 =4 4

= =

Ongoing maintenance funds will be offset by offering wholesale broadband
access/services to businesses and anchor institutions.

None of these funding sources has been reflected in the financial model. Magellan
Advisors has created three models for the City to consider.

Model A T Building Out/Enhancing Existing Core Network: assumes revenue and
cost projects for Phase 1 butusi ng Magel |l ands recommended bus

Figure6. Model A Financial Snapshc

$13,08,300

PAYBACK PERIOD US| CUMULATIVE FREE CA
FREE CASH FLC

15 YEARS
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Model B i Upgrading Existing Conduit and Network Expansion with Fiber:
assumes the City builds and maintains Phase 2 of the network and sells wholesale
services to | SPOos

Figure7. Model B Financial Snapshc

PAYBACK PERIOD USI CUMULATIVE FREE C/
FREE CASH FLC

17YEARS

Model C - Combined Network Models: assumes a combined Phase 1 and Phase 2
costs and deployment assuming one entity (City, Lit San Leandro or other) were to build
and maintain the network.

Figure8. Model C Financial Snapshc

PAYBACK PERIOD USI CUMULATIVE FREE CA4
FREE CASH FLC

14YEARS

The financial models presented here demonstrate potential cost models for building and
maintaining a broadband network for the City of San Leandro. These models should be
viewed as only three of many available options to the City and assume more of a total
finance scenario rather than incorporating cost savings from opportunistic builds or grant
funding options. The City of San Leandro should assume that much of this network will
be paid for by grant funds, or that the cost of building the network can be greatly reduced
by joint trenching, use of existing assets or opportunistic builds as they present
themselves.
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SUMMARY GRECOMMENDATIONS ENHANCE BROAOBASRRVICES

Recommendation #1: Develop Fiber-Friendly Public Policies

Recommendation #2: Enhance Data Center and Network Interconnects

Recommendation #3: Work with Community Anchor Institutions on meeting their
broadband needs

Recommendation #4: Identify Additional Community Uses (Smart City)

Recommendation #5: Formalize an internal Broadband Infrastructure Program (BIP) i
Led by City Staff To Oversee the Business Plan and Program to
Make Use of Broadband Assets

Recommendation #6: Release RFPs for Construction and Operations

Recommendation #7: Incorporate broadband governance strategies into the daily
operations of all City departments and work with local and
regional public agencies and private investors, especially for dig
once and joint trench, leveraging streetlight poles for in-kind fiber
swaps during small cell lease negotiations, during development
review committee meetings, capital project budget
considerations and during development agreement negotiations

ROADMAP AND ACTIQRI®R

Implementation of the Broadband Infrastructure Program through completion of the
following tasks: Primarily for Phase 2

Task 1. Document and maintain an inventory of available assets

Task 2. Implement a fiber management system

Task 3. Develop and standardize agreements for fiber and conduit leasing

Task 4. Develop pricing policies for fiber and conduit leasing

Task 5. Publish rates and terms

Task 6. Create a city enterprise fund to maintain proper budgets, cost accounting,
and track revenues generated by the program

Task 7. Develop an RFP and competitively bid for a design/build contractor for
outside-plant (OSP) O&M

Task 8. Decide on management structure

Task 9. Develop an RFP for contractual services or a public-private partnership for
marketing and managing the network and services

Task 10. Expand fiber segments in business districts and corridors

Task 11. Deploy and implement Smart City equipment and services that can be
supported by each phase of network expansion
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The recommended steps to implementing the Broadband Master Plan within the City are
provided below.

Review and Adopt the Broadband Master Plan

Finalize Strategy, Budgets and Timelines

Inventory Existing Assets

Develop and Issue RFP for Design Engineering of the Outside Plant (Phase 2)
Develop and Issue an RFP for Construction and Project Management (Phase 2)
Engineer Operational Support Systems (Phase 2)

Develop and Issue an RFP for O&M Contract (Phase 2)

Nogs~wNE

CONCLUSIONS

There are many options available to the City and its stakeholders and partners to achieve
their goals of providing robust broadband throughout the City. The City has already
entered into this business with their arrangement with Lit San Leandro. This report has
recommendations based on Magellan Advisorsé experience, that can help Lit San
Leandro enhance its product offering and make more broadband available and affordable
throughout the City. These recommendations need to be further evaluated by Lit San
Leandro and the City to ensure the needs of the City are being met and that it will continue

to support the Cityds goals now and i nthso t he
reportincludesr i sks associated with each model . The
financial obligations and disruptions to current operating paradigms, will need to be

considered in determining the Citybés role in

Leandro community.

In general, in order to mitigate the aforementioned risks, it is recommended that the City
of San Leandro take an incremental and collaborative approach to the implementation
and upgrade of broadband infrastructure throughout the City. An incremental and
opportunistic deployment of broadband within the region will be supported through
consistent wireless and dig once policies and best governance practices that emphasize
incorporating broadband into the daily activities of every City department and local and
regional public agencies for economic development, bridging the digital divide, Smart City
and enhancing public safety.
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BACKGROUND

In creating this Plan for the City of San Leandro, or indeed for any city, current trends,

best practices, and comparative business models must be considered. This background

information provides the context by which to examine options and to evaluate what is

mo st i mportant and most feasi ble for San Lea
community, and anchor institutions. As the landscape of technological advances is

constantly changing, it is imperative that the most current information be thoroughly

assessed to allow for a comprehensive understanding of the current and future state of

technology within the City.

OVERVIEW OF BROAOBARCHNOLOGY

The term Abr oadb-apealintemet ferwices that provide iusprs access to
online content including websites, television shows, videoconferencing, cloud services,
or voice conversations. These applications can be accessed and shared through a variety
of technologies including personal computers, smartphones, tablets, and other connected
devices. Although demands for this high-speed data are rapidly increasing, the Federal
Communications Commission (FCC) defines broadband speeds as at least 25 Mbps
downstream and 3 Mbps upstream. Cable, DSL, fiber, and wireless are the prime
broadband delivery systems used to meet these demands by connecting users to the
internet.

Fiberopti c cables (or just dAfibero) are strands
carry waves of light. Unlike other connections that carry electrons across copper wire,

fiber supports fast, reliable connections by using photons across glass, giving it the

capacity to carry nearly unlimited amounts of data across long distances at spectacularly

fast speeds. Because of this speed and reliability, fiber is considered the gold standard

for supporting broadband across the full spectrum of devices and applications. Its usability

and resiliency has brought fiber to the forefront, making it a highly desired asset for all

entities, public and private, that own or control it. The availability of a reliable, cost-

effective fiber connection creates opportunities for the communities it serves.

Generally, broadband is one of many services offered by telecommunications companies
on multiple tiers of performance and cost. These services are divided into business and
consumer users and are then offered at a subscription fee. The variety of services and
technologies are increasingd exemplified by the explosion in smartphone apps d but the
networks themselves are converging, so that any device operated by any user can
potentially connect with vast amounts of information either inside or outside of the same
network.

Broadband is deployed throughout communities as wired cables or wireless technologies
that carry digital signals to and from users. The content comes into the local community
from around the world via global, national and regional networks. The local infrastructure
is built, connected and operated by internet and telecommunications companies that own
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the physical wires to each household. This started with telephone companies, which
deployed twisted-pair copper telephone lines. The second wire came from television
companies in the form of coaxial cable. Later satellite and wireless phone companies
provided video and voice, with more flexibility to mobile and remote devices using radio
waves. Beginning in the mid-1990s these companies repurposed their infrastructures to
connect to the internet and carry digital content.

Figure9. How Broadband Connediis
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Infrastructure built on the older technologies described above is aging and results in
slower, less reliable access to content. Capacity limits of this infrastructure limit service
providersd ability to reliably amouatvol data
consumers can use is also limited. Fiber provides the robust infrastructure that connects
telephone, cable and internet infrastructure between communities and around the world.
It was originally used by telecommunications for their core infrastructure, to connect their
major switching centers, and was only available to their biggest corporate and institutional
customers.

Today, fiber-optic networks serve homes and businesses throughout the world providing
telephone and television as well as internet access services. The next section describes
internet access technologies in more detail.

DialUp Access

Though not defined as a broadband technology due to speed and bandwidth limitations,
dial-up access still exists. Dial-up internet access uses the public switched telephone
network (PSTN) to establish an analog connection from a computer to an internet service
provider (ISP). The computer connects via a modem by dialing a telephone number on a
conventional telephone line and translating digital data into an analog signal.
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Digital Subscriber Line (DSL)

DSL is a wireline technology that uses high frequencies, which are not used by analog
voice calls, to transmit digital data over traditional copper telephone lines faster than
modems. DSL-based broadband provides transmission speeds ranging from several
thousand bits per second (Kbps) to millions of bits per second (Mbps), generally ranging
from 1.5 Kbps to 10 Mbps. DSL operates over the phone lined in parallel with voice traffic

so calls are not affectedd whi ch pl ugs directly into a
site. The other end of the phone line connects to a DSL line card in the telephone
companyd6s centr al of fice or remote <cabi

nei g hbor s 6 -capaciyrfibeh fragsported to internet interconnection points, then
routed over internet backbones to their online destinations.

There are different types of DSL:

1 Asymmetrical Digital Subscriber Line (ADSL/ADSL2/ADSL2+) provides faster
speed in the downstream direction than the upstream direction. This is fine for most
customers who receive a lot of data but do not send much.

1 Symmetrical Digital Subscriber Line (SDSL) i SDSL has the same speeds as
ADSL and is used typically by businesses that generate online content or for
services such as video conferencing, which need significant bandwidth both to and
from the internet.

1 Very-high-bit-rate Digital Subscriber Line (VDSL) i is a new generation of
technology that provides up to 52/16 Mbps. It is more sensitive to line quality and
requires a more expensive line card.

The availability and speed of DSL service depends on the distance from the customer to
the closest telephone facility known as a central office. Telephone lines were optimized
for voice communications and conditioned to eliminate high frequency noise.
Consequently, some telephone lines cannot handle DSL, and others must be modified to
support the service. Multiple DSL lines can be bonded to provide higher speeds, but the
cost multiplies, too.

Digital Carrier Systems

Most commonly known as T-1s, this is the digital telephone standard in the US and has
been the mainstay of corporate telecom for years. This service uses a four-wire interface
to deliver 1.5 Mbps, which can be subdivided into 24 channels when bonded together.
While not falling within today's federal definition of broadband, this is the way many
companies get internet access and connect their various facilities. T-1s are almost
universally available from local service providers, although they may charge for mileage
and other things that make the service rather expensive. The digital services hierarchy
extends to multi-megabit services and fits with the even higher bandwidth optical carrier
services.
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Cable Modem

Cable operators provide broadband to subscribers using the same coaxial cable that has
hi storically delivered content to televi

S i

ons

and brancho network wused to distributdy chann

termed DOCSIS (Data Over Cable Service Interface Specification), cable broadband
literally allocates channels for carrying data to and from customers instead of television.
Most cable modems are external devices that have two connections: one to the cable wall
outlet via coaxial cable that goes out to the internet, the other to a computer or router via
Ethernet cable.

On the cable network, where the coaxial physically ends, a DOCSIS interface strips out
the data and routes them all to their destinations via fiber optic cable. DOCSIS uses a
Amul tiple accesso approach to networ k i
others on the wire from the house to the router. Transmission speeds vary depending on
the type of cable modem, cable network, and traffic load.

In response to growing consumer demand for bandwidth, DSL and cable network
operators upgrade outdated or underperforming equipment following their revenue
models and capital budget limitations to attempt to make the infrastructure faster and
more reliable. However, several fundamental issues exist that pose long-term challenges
to meeting the growing bandwidth demand through copper infrastructure:

Broadband signals degrade significantly over copper as distances increase.
Broadband signals over copper are susceptible to electrical interference and signal
degradation, particularly as they age.

1 The amount of bandwidth available on portions of broadband networks is often
shared among multiple users, which can result in an uneven distribution of speed
to users, and slower speeds to all as facilities become congested.

T
T

FiberOptics

As previously stated, fiber-optic network technology converts electrical signals carrying
data into light and sends the light through transparent glass fibers about the diameter of
a human hair. Fiber transmits data at speeds far exceeding copper, typically by hundreds
of megabits per second. With fiber-optic broadband networks, speeds in the billions of
bits per second range are possible. The fiber-optic network today operates at nearly 300
Terabits per second, which is so fast that a single fiber could carry all the traffic on the
internet.

More commonly, fiber-optic networks provide between 100 Mbps and 10 Gbps to users.
Fiber-optic networks can be designed to be highly reliable as well as fast. Fiber-optics are
used extensively by major corporations and institutions and are beginning to be at the

core of every telecom companyé6s networ k.
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networks. The two most common for broadband applications are Active Ethernet (AE)
and Gigabit Passive Optical Network (GPON).

The actual speeds the customer experiences will vary depending on a variety of factors,
such as how the network is structured, the hardware attached to the fiber-optics, and how
the service provider configures the service. The same fiber that provides broadband
internet can also simultaneously deliver voice (VolP) and video services, including video
on demand. Fiber operates synchronously, meaning the service is just as fast to
download as to upload, which is increasingly important for households and businesses.

Dark fiber is a fiber-optic strand with no hardware attached to generate laser light signals

across the fibers. From the business perspective, dark fibers are facilitiesd real estated

that are leased to customers. As with any real estate, the value of dark fiber depends on

location, location, location: its end points and route. Dark fiber customers are large
enterprises, including | SPs, that need to int
access network infrastructure.

The fiber must be "lit" to carry data between network nodes and provide network services.
That equipment must be powered and connected to other network infrastructure and must
be housed in a building or cabinet. And, of course, all this infrastructure must be secured
and maintained. Dark fiber lessors and lessees need to be thorough, clear, and in
agreement about who is responsible for each portion of the infrastructure.

1 Fiber to the Node (FTTN) brings high-capacity fiber-optic cables to communities
and then connects to existing DSL and coax
approach. Rather than bringing fiber-optic cables to every home or business, the
fiber is connected to the existing copper network to increase its capacity. The
copper-based Al ast miled network that connects
nodes is still a bottleneck and results in subscribers not accessing the true speeds
of fiber-optic connections.

1 Fiberto the Premise (FTTP) provides internet access by running fiber-optic cable
directly from an | SP to a customer ds home
all the way to the customer. Fiber facilitates much faster speeds than copper wire,
generally needs to be serviced less, and is "future proof" because technology can
increase the bandwidth of fiber-optic cables. AE and GPON are both FTTP
technologies.

Figure 10 illustrates the relative difference between common internet connection
methods, comparing access technologies from basic dial-up service through DSL, cable,
and fiber. Whereas traditional broadband technologies have an upper limit of 300 Mbps,
next-generation broadband that utilizes fiber-optic connections surpasses these
limitations and can provide data throughputs of 1 Gbps and greater.
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Figure 0. Physical Bandwidth Capacity Comparisc
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Wireless

Wireless broadband can operate as mobile, hotspot, or fixed. Wireless can also be used

as Abackhaul 0O to connect remote | ocations

cable service would not be economically feasible, via long-range directional antenna.
Fixed wireless services allow consumers to access the internet from a fixed point while
stationary, and often require an external antenna with direct line-of-sight between the
wireless transmitter and receiver. Speeds are generally comparable to DSL and cable
modem. These services have been offered using both licensed spectrum and unlicensed
devices.

Hotspot wireless uses the Wi-Fi standard to provide connectivity for digital devices in an
area via physical access points and a router, which interconnects wireless devices to the
internet. Hotspots typically operate at 54 Mbps, but the actual bandwidth depends on the
quality of the wireless signal and speed of backhaul to the internet. Wi-Fi is a multiple
access technology, so bandwidth is shared with other users. While users can move
around in the hotspot, theycan 6 t d r i v i d@esvretyprovidd/a mobile connection.
Wi-Fi is fast and robust, if limited in distance and susceptible to interference because it
operates in open, unlicensed spectrum. Wi-Fi hotspots are common at hotels,
restaurants, and public buildings for public access. It is used in many homes and
businesses for private access. Many WISPs use Wi-Fi, and it is increasingly available
from traditional telecoms (AT&T and Comcast have many branded hotspots). Wi-Fi
complements cellular data via mobile wireless (users often use it to avoid cellular data
caps and slow speeds), and is used in conjunction with wired broadband servicesd most
hotspots connect to the internet via broadband.

Wireless cellular data services, which borders on broadband speeds, are widely available
from mobile phone companies. Typically referred to as either 3G or 4G (G for

fgenerationod), mobile connections operate
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to antenna as the device moves. 4G can move data at 12/5 Mbps, but speeds in the Kbps
range are more common. Cellular data connections are most commonly used with
smartphones, or with computers via cellular network interface card. Many smartphones
can act as Wi-Fi hotspots or tether to computers via Bluetooth.

The next generation of wireless networks, 5G, are being designed and developed, with
forecasted commercial availability in 2020 and an increased maturity of the network in
approximately 2035. 5G networks operate multiple frequencies (i.e., 5-GHz, 60-GHz,
0.47-0.71 GHz) and will utilize millimeter wavelengths. 5G networks will operate on the
IEEE 802.11ac, 802.11ad, and 802.11af standards, also known as Gigabit Wi-Fi and are
expected to provide download/upload speeds up to 1 Gbps, which depends on the
number of connections. The networks are designed to provide increased efficiencies
while decreasing latency, and are designed for improving the performance of connected
devices that define the IoT. In particular, network architectures with an emphasis on
massive multiple input multiple output technologies (MIMO) and device-to-device (D2D)
communications. For example, autonomous vehicles, healthcare technologies (such as
blood glucose monitoring), ultra-high-definition video, virtual reality with many more
network designs architectures and other applications. With 5G networks being
heterogeneous, it must include macrocells, microcells, small cells and relays.

Satellite

Satellite internet uses licensed radio spectrum to send data from and to anywhere on
Earth. The signals go on a 46,000-mile roundtrip from earth-bound devices through the
atmosphere via the satellite and back to earth to another computing device. These radio
signals have limited capacity and thus the connections tend to be slow. Because of the
distance the signal must travel, satellite transmissions are susceptible to weather.
Satellite should be considered a last resort for all but the most rural and remote areas.
Areas with a high adoption of satellite generally indicates a need for better service. Today,
the federal government finds that no satellite broadband service meets the 25/3 Mbps
threshold of broadband.

Modern 2F Century Networks

Modern 21st century networks are comprised of a combination of technologies, not just
one. Fi ber is used in nearly all moder
bandwidth when compared to other access technologies. Fiber is used not only for last
mile access, but also as a middle-mile technology that carries data from cell towers, Wi-
Fi hotspots, and other networks. Fiber is the backbone of the internet.

Wireless also plays a role in a modern network. Wireless access takes many forms
including cellular, fixed wireless, Wi-Fi, Bluetooth, Zigbee, ZWave, and many others.
Wireless offers a mobile or untethered experience that fiber cannot. However, the trade-
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off is less bandwidth when compared to fiber, but still may be appropriate for the desired
mobile applications.

Wireless networks will nearly always need fiber for backhaul. So, having a robust fiber
network is the anchor to any modern broadband network design. The combination of
these network access technologies is what provides the foundation for the Internet-of-
Things (1oT), especially in respect to Smart City applications and technology.
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SMART CYSTRATEGY

Cities are on the cusp of rapid change
precipitated by technology i technology
that is being integrated into municipal
operations for a variety of functions and
applications. A ASm
ihas devel oped sor
infrastructure that enables it to collect,
aggregate, and analyze real-time data
and has made a concerted effort to use
that data to improve the lives of its
r e s i dSeAdvansingdechnologies place
cites at the center of innovation:
autonomous vehicles revising the concept
of traffic and traffic signals; Wi-Fi
transforming the way information is used (P

and accessed; shared vehicles allowing a

move away from parking costs and land use; integration of renewable energy sources
and smart metering technology for water, electric and gas; smart street lighting poles
providing a vertical asset for wireless data via 4G/5G and Wi-Fi, applications enabled via
wireless data, smart lighting and embedded sensors enabling numerous applications
including embedded sensors providing for faster responses for public safety; and
integration of systems with customer feedback loops to enhance and improve customer
service for residents and visitors.

at

Smart Cities are enabl ed ge l@T)aHichigbeingdrivierh e #f 1l nt
by the increased sophistication and reduced costs associated with wireless, Bluetooth
and sensor technologies, coupled with the advent of cloud computing, which places

storage and computing power in remotely hoste
Cloud. 0 Devices around us aimaginatian doemaledhermg t ect
Asmart. o I ncreasingly simpler and colcenaepter dev

municipal assets and functions to generate data 1 enabling more efficient and effective
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management of services and progr ams. AnSmart

communication and information technology to manage City assets.

However, Smart City initiatives require both high and low bandwidth network connectivity
for transmission of large (and constantly growing) amounts of data as well as small
amounts of sensor data. Municipal broadband networks provide affordable means for
implementing Smart City initiatives for public safety, mobility, quality of life and economic
growth. Therefore, as communities invest in fiber infrastructure, they are constructing
foundational communications networking useful in supporting a multitude of technology-
based initiatives that require connectivity. By building out fiber networking, cities become
Smart City ready, but ultimately a Smart City depends on installing applications using the
fiber network.

Smart Cities are not exclusively technological; organizational and human factors must be
provided for to foster the necessary collaborations and investment in human capital. Cities
serve communities and Smart Cities must be designed with public benefits in mind.
Additionally, cybersecurity and data privacy are ever more important in maintaining a
healthy Smart City strategy. Ultimately Smart Cities initiatives are layered, involving
network facilities infrastructure, with connected devices (cameras, sensors, Wi-Fi, etc.),
and the data from these devices which allows capabilities to be embedded in daily
practices based on collaboration among organizations and departments.

This Strategy is intended to guide the City of San Leandro in leveraging the assets it has
in and above the ground in the strategic deployment of Smart City technologies and
applications to improve services, communication, and enhance the quality of life for its
residents.

NATIONAL LEAGUEORQ 9{ d&a{ aRER@RT/ L¢L9{ ¢
There is a vast and growing body of studies, information,

NATIONAL productsandre sear ch on the @A Sma

LEAGUE League of Cities has produced a report on trends in Smart

City development, which serves as a guideline.” According

of CITlES W to the NLC, Smart City applications require three

components working together for effectiveness: computing and telecommunications

infrastructure to collect data, software applications and tools to analyze and interpret the

data, and a collaborative environment in the organizations that innovate, create and use
Smart City applications. O

The Report contains many examples of interconnection of devices in a Smart City, while
noting that:
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iable I nternet ecosysternetafs t he
Things together. o

These examples include:

1 Transportation Congestion 1 Lighting
Sensors 1 Fire Detection
1 Water and Wastewater 1 Energy Monitoring
Monitoring 9 Solar Panels
I Parking Apps and Kiosks to 1 Smart Logistics/Freight
Coordinate with Smart Metering f Vehicle Fleet Communications
I Bridge Inspection Systems f Drones for Public Safety and
1 Self-driving cars shuttling people Infrastructure
in or out of the city or making Monitoring Cameras
deliveries

Body Cameras
Wearable Detection

= = =

1 Waste Management Sensors

Municipal Smart City Trends

The Report also contains case studies for Chicago, Philadelphia, Charlotte, NC, San
Francisco and New Delhi, India, along with comparisons and recommendations.

1 Chicago, IL has created an administrative structure including its Department of
Innovation and Technology which provides for fan open data platform and
mandated cross- functional collaboration.d This structure positioned Chicago to
partner with Argonne National Laboratory on the Array of Things.

1 Philadelphia, PA created an Office of Innovation and Technology to support
movement toward smatrt city concepts, including programs and measures designed
to lower the crime rate.

1 Charlotte, NC established a PPP to help the City support its accelerating
population growth, including an initiative to reduce wasted energy consumption.

1 San Francisco, CA has focused on environmental and transportation
improvement measures, including programs designed to reduce traffic congestion
and improve reliability of municipal transportation services.

Although not from the NLC report, it is worth noting that other cities have taken similar
measures to develop innovation. Las Vegas created a Department of Innovation and
Technology, as did Albuqguerque, NM, Long Beach, Riverside, Rancho Cucamonga, and
Boston, MA. This model is not solely for larger cities. In the Bay Area, the city of Cupertino

8 NLSC Smart Cities Report
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recently created a Department of Innovation and Technology. Similarly, Alameda, CA
created a Director level position to oversee Innovation and IT.

The National League of Cities Smart City recommendations, listed below, are very
valuable as a framework for considering Smart City Initiatives:

Cities should consider the outcomes that want to achieve.i Dat a col | ecti on
end in itself.o Initiatives need to be <cl ear|l

what other cities are doing. O

Cities should look for ways to partner with universities, non-profits and the private
sector. Cities can even partner with other cities. There are many benefits to partnering
and collaboration, including access to experience, shared risks of development, and
providing project continuity. Downsides to collaboration also need to be considered in
structuring any partnership. O

Cities should continue to look for Smart City best practices. Technologies are new
and at present there is significant variability and a lack of agreed standards. The National
Institute of Standards and Technology is working on this matter. In addition, municipalities
need not reinvent the wheel; when one city figures out a solution, it can be shared openly
for other cities to adopt and learn from. This open sharing and collaboration can be a
powerful resource for city planners, IT professionals, and administrators.
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SMART CITIES REABSNGUIDE

The Smart Cities Council is a network of leading companies advised by top universities,
laboratories and standards bodies that develops and advocates for Smart City policies.®
They have publisheda A Smart Ci ti es th&eduddas detaked inf@matioth e 0
on Smart City drivers and barriers, benefits, beyond/s i | os, 6 and City

City responsibilities and opportunities are outlined as follows:

T

respo

Built Environment:Leadi ng and planning for Asmart b

using sensors, meters, systems and software to monitor and control a wide range
of building functions including lighting, energy, water, HYAC, communications,
video monitoring, intrusion detection, elevator monitoring, and fire safety. O
Digital City Services: Switching to digital delivery of city services to increase
citizen engagement, increase employee productivity, increase competitiveness,
increase citizen satisfaction, and reduce cost. Services are delivered via the web,
smartphones and kiosks, which can require implementation of new technologies,
and attitudes or approaches. O

Energy: Smart energy is a priority for Smart Cities, which start with smart energy
systems. O

Health and Human Services: Smart Cities ride the transformation wave provided
by advances in ICT to transform the delivery of essential health and education
services since fAamy ediutcyatiesd anwe daletatd y

and

Ideas to Action: A Aroadmapo l i nked t o a Cityos

comprehensive plan is necessary to turn ideas to action, and make technology

serve the City6s | aBngad Cityigooaquick,andfidngetsgreat h t o

needed for clear goals to motivate citizens and permit any required course
corrections. O

Mobility and Logistics: Population growth and wasteful congestion make this a
critical area for the Smart City. Traffic congestion is wasteful and costly to the
economy 1 both directly and indirectly. There are a variety of action steps and
targets that can provide for safer, more efficient transportation, including
accommodating electric and autonomous vehicles and smart parking among
others. O

Public Safety: Public safety relies on a lengthy list of infrastructure, agencies and
people to keep the public safe. ICT in the smart city fosters quicker and smarter
responses without wasteful duplicated effort to save lives, property and resources.
Smart Payments and Finance: Digitalizing both disbursements and collections
generates significant savings and increases operational efficiency. O

Smart People: A new city hall mindset that is more open, transparent and inclusive
to build two-way communications and create stronger initiatives. O

9 hitps://smartcitiescouncil.com/article/aboutis-global
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1 Telecommunications: An adequate telecommunications infrastructure is vital for
business and community development and underlies the Smart City. O

1 Waste Management: Population growth and accelerating consumption have
created a rising tide of waste, outpacing the rate of urbanization. Smart cities can
collect and process waste more efficiently and recover materials which have value,
with a beneficial impact on public health, the environment and sustainability/zero
waste, and cost control. O

1 Water and Wastewater: Like energy, water is critical to everyday life. There is
also an energy i water nexus, where it takes water to produce electricity, and
electricity to pump water. The Smart City provides intelligence for both energy and
water systems and provide the platform for economical and sustainable production
of both energy and water. O

The City of San Leandro has made progress in many Smart City areas. The following
sections will discuss San Leandro in depth, specifically how it can continue along the path
to becoming a leading Smart City.

SMART CIT™MODEL

Certain trends have emerged on which a Smart City model can be developed. One
includes t he concept oif meaningthat tech-enabied servicgeoshoild be
designed and deployed with regional connectivity and interoperability between systems
and municipalities in mind. For example, traffic congestion affects the entire region, not
just a single municipality. And for that matter, a single city may have several municipal
organizations operating within it, including the City, water and utility districts, transit
agencies, and services provided by a county. All of these agencies may operate disparate
systems, yet a service such as one _ _

intended to  decrease traffic Figurel2. Smart City Model
congestion, in order to be fully
effective, must work across these
systems. The concept of
regionalization rests on the
principles of inter and intra
agency information  sharing,
interoperability and connectivity.
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Building on this, a Smart City must
also have an organization
structure and culture that
supports it. This rests on
supporting innovation, creativity,
and big-picture thinking. It also
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safely, while minimizing structural and financial risks.

Following this, a Smart City requires Data and Analysis, which are collected across
many disparate systems and processes and drive smart decision making. Data can be
shared openly, through an Open Data Policy, and used to create new services and
products, such as weather apps that use governmental weather data.

Under these broad areas, Smart City initiatives can be launched in every domain a city
manages. These include: Public Safety; Transportation; Broadband; Inclusion;
Engagement; Development; Energy Management; Waste Management; Environment;
and Digital Services. Individually, these initiatives can have positive benefits such as
increased efficiency, cost-savings, increased public safety and community engagement.
Collectively, they constitute a grouping of initiatives that, added up over time, multiply and
build upon each other.

Undergirding these initiatives are common infrastructure, such as telecommunication
networks, datacenter servers, and data architecture. This includes the data generated
by these systems and the analysis of that data, which can lead to new insights,
knowledge, and innovation. This all requires ubiquity connectivity over fiber optics,
wireless, and sensor networks.

Finally, these common infrastructures must be made resilient and secure, both
against cyber-attack and disasters. Cities must increasingly design cybersecurity into
their solutions and this challenge becomes even more important with the movement
towards Smart Cities.

For a built-out City like San Leandro, this entire process happens incrementally, over a
period of one or more decades. Funding is a major constraint and opportunities can be
capitalized as they arise. In addition, technology changes rapidly and some promising
solutions may fizzle out. This Smart City Strategy will act as a roadmap for guiding the
awareness, evaluation, and potential future deployment of these systems and services,
which collectively will transform San Leandro into a Smart City.

SAN LEANDRO AS ABMEITY

Over the past several years San Leandro has garnered a well-deserved reputation as a
leading Smart City, being named a Top 10 Digital City by the Center for Digital
Government three years in a row'°, a Top 31 Smart Communities to Watch by State
Scoop?!, and recently winning a Smart 50 award from Smart Cities Connect!?. This rise
is due to the San Leandro City Council és | ead
programs promoting sustainable economic development, including transforming San

10 http://www.govtech.com/dc/digitatcities/digitatcitiessurvey2017-winnersannounced.html
1 https://statescoop.com/monthly/top31-smartcommunitiesto-watch-5
2 https://spring.smartcitiesconnect.org/Smart50Awards/
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Leandro into a center for innovation. As recently as January 2018, the City Council
identified Smart Cities and the Broadband Strategy as its top action area to drive
achievements toward this goal.

Departmentintervi ews conducted during Magell aBads site
Leandro management and staff have significant interest in Smart City initiatives. San

Leandro, in fact, has made laudable strides in deploying technology-enabled services

such as adaptive traffic signaling, public Wi-Fi and broadband service, backend IT
infrastructure modernization, smart street lights, energy and waste management

solutions, a mobile 311 smartphone app for residents, data analytics platform, and a

digital literacy program for community members offered in public facilities, such as the

Library System and Senior Community Center. Smart parking, public safety cameras are

being discussed, pedestrian and vehicle traffic monitoring, and other projects are in the

pipeline.

San Leandro has made such strides because of its planning and development of fiber

optics facilities, which are the fundamental building blocks for Smart Cities and high-

speed broadband connectivity networks. San Leandro, through its municipal network and

its unique, public-private partnership with San Leandro Dark Fiber (Lit San Leandro) is
Aifiber richod and this has created an incredib
global leadership role as a leading Smart City.

San Leandr8mart City/ision

While many definitions can be found for a Smart City, there is no single definition that can

be applied that perfectly suits every city. This is because cities vary greatly. They can be

big, small, urban, rural, modern, quaint, and everything in between. As such, a one-size-

fits-all approach to defining Smart Ci t i es doesnoét wor k. To be ¢
government needs to understand its population, its values, its constraints, goals and

objectives, and then be able to translate these into solutions that support them.

In speaking with San Leandro community members, City Staff, and Elected Officials in
several interviews and community meetings, and soliciting input and feedback from City
Staff, a collective vision statement was developed that represents a vision for San
Leandro as a Smart City:

San Leandro as a Smart City will be easy to use and navigate, friendly and kind, inclusive,
sustainable, and promote innovation and the arts to enhance economic development and
quality of life for its residents.
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Figurel3. The Smart City
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Hit

{1 b [ 9!SMARTICOIMITIATIVES

Digital Transformation

The hallmark of the information age is the transition from the analog and physical world
to the digital world. Examples are everywhere: compact discs were replaced by MP3s;
movies are now streamed online; Amazon has changed how we purchase goods. The
share of e-commerce as a percentage of total retail sales continues to grow year-over-
year!® and businesses addressed this by shifting to deliver many of their services online,
through the internet and mobile apps. Collectively, this is often called Digital
Transformation4.

Government services are part of this transformation. In a 2015 survey or government
| eader s ar ou mrde-fautihe of th@respohdentsisaid that digital technologies
are disrupting the public sector [and] nearly all (96 percent) characterized the impact on
their domain as significantd>®.

What does digital transformation look like for San Leandro?

13 https://www.statista.com/statistics/379112/eeommerceshareof-retail-salesin-us/
1 https://www.techopedia.com/definition/30119/digitatransformation
15 https://Iwww2.deloitte.com/insights/us/en/topic#digital-transformation/digitaltransformationin-
government.html?id=gx:2el:3dc:dup1081:eng:fed
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Digital Services

First and foremost, the delivery of services online and through mobile apps, collectively
referred to as Digital Services, is the primary and most visible element of digital
transformation. San Leandro has made strides in this area in recent years, including:

Depl oying a mobileSBAd1l app called iMy
A mobile app for its flagship Cherry Festival

Introducing Nextdoor and social media as communications channels

Utilizing online applications and backend systems for permits and business
licenses

Utilizing Peak Democracy for online polling of residents

Introducing a parking app with its Parking Plan

Rolling out digital Boards and Commissions applications

= =4 =4 4

= =4 =4

However, many more public-facing forms and applications remain paper-based and/or
rely on PDF forms. These servicesshouldb e bui It on ame retteéhroesd od e fiiug
which means that the services should be based on the user experience. Usability.gov has
produced a framework to help organizations produce and support services that address
the user experience*. Figureld. Smart Planning Proces

In addition to these public-facing forms, ’
the City conducts much of its internal !
business with forms and paperwork. For
example, staff must fill out forms to Specify Context
perform financial requests, such as of Use
budget adjustments and expenditure 4
corrections and to update their direct
deposit allocations. The City deployed
SharePoint Online as part of Office 365 Evaluate Sytom Specify
and developed an online request system Designs Satisfies Requirements
for Time Off and Overtime. This can be
built upon to deploy more services in the
future.

Produce Design
The Smart City Strategy portion of this Solutions
Plan recommends San Leandro develop
a cohesive Digital Services roadmap and
incrementally replace all paper-based and PDF forms with digital versions. These
services should be trackable and staff should be able to report on volume, time to
complete, and other key performance metrics.

16 hitps://www.usability.gov/whatand-why/usercentereddesign.html
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Financiallransactions

Currently, the Citydés Accounts Payabl e,
are paper-based. Automated clearinghouse (ACH) electronic payment and processing
systems can replace check-based systems, increasing efficiency and saving on printing
costs and staff time. These features and functionality can be explored in future Enterprise
Resource Planning (ERP) systems upgrades and conversions.

Archival Documents

While its current records are scanned into Laserfiche and accessible online, the majority
of City records are in paper form. These historical and vital records are costly to maintain
because of the numerous fees associated with storage, retrieval and destruction.

A digital conversion will improve efficiency and effectiveness by increasing access to
information, improved customer service, minimizing duplication and improved compliance
with records laws and retention schedules. Additionally, a digital conversion could save
time, money and reduce waste. The Plan recommends that the City look for ways to fund
such an effort as the long-term benefits are numerous.

Security & Resiliency

Smart Cities must have a focus on cybersecurity. While San Leandro has implemented a
strong traditional cyber defense system - composed of firewalls that are programmed to
allow and block incoming and outgoing traffic based on a ruleset, paired with antivirus
and antimalware software on end-user devices - these systems must evolve. The Smart
City Strategy recommends a thorough review and analysis of cyber security and privacy

Accou

systems and policies related to the Citybs fi

wireless technologies such as Wi-Fi and the Internet of Things (IoT); data architecture
and information; business applications and cloud-hosted systems; email and
collaboration applications, such as Office 365; and end-user training.

Meanwhile, City telecommunications infrastructure and services should be protected
against disaster (natural, manmade or otherwise) in such a way that critical digital
functions can continue to operate even in a disaster scenario. Disaster recovery services
can provide secondary, off-site data center resources where IT infrastructure can be used
and connected to the internet providing continuity of service. In addition, cloud-based
hosting can provide data replication and offsite storage that can be accessed to restore
critical data during an emergency. The Strategy recommends that the City develop a

complet e | T Disaster RecovVver y Loed HarardMaidatiogRlam,d wi t h

which should include offsite data center and storage resources, that can be activated
during a disaster to operate IT systems remotely.
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The Fiber Optics network will also need to have additional resiliency built into it to provide
network redundancy during fiber cuts and outages. This includes having a diverse route
to the internet and key City facilities, which can come by connecting to data centers in the
South Bay Area. These redundancies have been included in the conceptual network
design described later in this document and shown in recommended network expansion
routes.

BUILDINGS & FACES|

The City has made tremendous progress connecting its facilities to the fiber network and
only a few sites remain unconnected. Those include the Marina Harbor, Mulford Branch
Library, Farrelly Pool, and SL Family Aquatic Center. The Marina Harbor will be
demolished during the upcoming marina development, and the Mulford Branch will be
rebuilt and connected on City fiber. As a result, the only facilities not connected will be
Farrelly Pool and SL Family Aquatic Center. Each is having their respective pools
reconstructed, which provides an opportunity for additional construction. Utilizing
millimeter wave wireless technology, it is possible to service these facilities with 100
megabits or greater bandwidth; enough to provide desktop, phone, and Wi-Fi service for
both Staff and residents.

HVAC upgrades have already been done, while projects with OSISoft have demonstrated
the benefits of a centralized energy management data collection system. San Leandro is
also slated to join the Alameda County Community Choice Aggregation program and is
working on installing solar panels at the Water Pollution Control Plant. These upgrades,
along with smart irrigation clocks at City Parks, are already yielding energy savings.

In the future, As mar t 6 bui | di n g snal foactonsj snah hsufick @rotectibu, i
climate control, lighting, and even video surveillance integrated into one master
automation system that connect to microgrids that dynamically store and distribute power
based on real-time supply and demand. The Strategy recommends that City leaders
continue to connect their facilities and implement energy savings and building automation
programs.

SMART STREETLIGHTS

One of the of the most commonly underutilized assets in municipalities is the street light
pole. Their sheer numbers and locations deployed throughout municipalities make them
well suited for the delivery Smart City services and devices, such as broadband and
narrowband wireless connectivity technologies.

There are 5,243 street lights in total in the City of San Leandro, 2,186 i nearly 42% - of
which are owned and operated by the City. See Street Light table data for details.
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Figure 15San Leandro Street Light Data Tabl

Concrete | Décor Metal Wood NULL
City of San Leandro 6 395 1763 5 17
PGE 0 0 50 2888 11
Caltrans 0 0 86 0 1
City of Oakland 2 3 12 0 0
Null 0 0 0 1 3

Figure 8. FiberExm@nsion with Street Light Pole:

= City conduit with City fiber only
&> City conduit with City and L.it fiber
e City conduit with Lit fiber only
e City conduit with no fiber

. -
© City of San Leandro. All rights reserved. Geographic Information Systems. June 2018
x>
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Street light poles can be retrofitted with smart LED-based lighting and can be leased out
to service providers for deployment of small cell technology. As a result, Smart City
initiatives allow for municipalities to take light poles in the rights-of-way and utilize them
for many different functionalities beyond lighting.

Smart City initiatives allow for municipalities utilize light poles in the rights-of-way for many
different functionalities from light monitoring and management to deployment of sensor
technologies that can monitor environmental factors including crime activity, trends in
traffic congestion and pollution. Community standards regarding aesthetics, design and
style solutions require that high functionality be coupled with pleasing design
characteristics.

Current trends in smart street lighting range from cost saving LED lighting to powerful
engineered solutions including sensor placement, distributed antenna systems (DAS) and
Wi-Fi deployment, and municipal communications functionality (i.e. security cameras,
traffic monitoring). Municipalities vary in their implementation of these devices and
technologies; however, determining an appropriate street pole can assist a city or town in
scaling technology for the future, enabling additional technologies to be added as they
come to market.

San Leandro is well ahead of this curve, thanks to an innovative project lead by its Public
Works Department. In 2014, the City issued a Request for Proposals (RFP) for an LED
retrofit project. This eventually lead to a citywide deployment of Smart LED Street Lights.
These lights are mesh-connected in a Low-Power Wireless Personal Area Network
(6LOWPAN) operating in the 900 MHz ISM Band. These nodes backhaul on
approximately 35 strategically placed Wi-Fi access points which, in turn, connect to the
Ci t yib&rsopti€ network at designated traffic signal intersections. The data transports
along the fiber network to City Hall, where it reaches a virtual Control Management
System (CMS). Using a web interface to access the CMS, City staff can individually
control every light, set policies for when the lights turn off and on, monitor functionality
and even get text messages and email alerts to do proactive maintenance when a light
bulb fails.

This citywide 0T network effectively transforms the City into a technology platform. To

show its commitment to this concept, the San Leandro City Council formally signed the

TM Forumdés ACity as a Platform Manifesto, 0 v
technology platform like this can benefit a city and its residents?’.

City Staff have already begun exploring what the City as a Platform concept can look like.
In summer 2017, students from Harvey Mudd College (including a San Leandro High
School graduate) interned with Pilot City, a San Leandro education incubator, to develop
a Smart Waste Monitoring pilot solution for street trash cans that connectedtothe Ci t y 6 s

17 https://w ww.tmforum.org/smartcity-forum/city-platform-manifesto/
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platform. In the future, additional services can be developed that utilize this connectivity
network. San Leandro should continue to explore these opportunities.

The Strategy recommends that the City continue to explore ways to utilize the City
platform and develop new services that can use the communication network. It should
focus on trials, pilots, and proof of concept projects with low financial risk to evaluate
potential technologies.

a{al![[ / WMRE{ESSELLULAR CONNECYIVIT

Currently, 4G transfer speeds top out at about one gigabit per second in perfect
conditions. However, we rarely experien
signal can be disrupted by buildings, microwaves, Wi-Fi signals, trees etc. 5G on the other
hand, will have much higher speeds (up to 10 gigabits per second), capacity, and
significantly lower latency. It will also support the thousands of connected devices being
introduced into our lives. The high reliability and low latency of 5G creates opportunities
for City Management and Public Safety to control critical services and infrastructure.
Cities can now connect to millions of networked devices, making real-time, intelligent, and
autonomous decisions. This real-time data will reduce maintenance and create greater
operational efficiency. 5G will bring broadband and media everywhere allowing users and
devices to communicate in crowded or remote areas with lightning fast broadband
speeds.

The 5G standard is officially expected to be ratified in the year 2020; however,
deployments are already happening'®. At the same time, mobile providers are
supplementing their current 4G networKks
to increase bandwidth and capacity on existing networks. A small cell is generally
considered any device that is not a macro site and acts similarly to a hot spot in that
covers a small area with high density usage.*®

4G small cells and the evolution to 5G mobile phone technology depends on closely
spaced antennas 1 for which street lights and other vertical assets can be very useful. By
planning strategically for 4G small cells and possible 5G devices in the future, a city or
town could potentially future proof for these developments and ensure that undesirable
devices and structures do not enter their rights-of-way and add blight or clutter to the city.
In addition, cities can benefit from leasing city assets to providers.

The City, with help from Magellan Advisors, has drafted a Master License Agreement to
govern Wireless Devices on Street Poles. In addition, the City is planning to update its
municipal and/or administrative and zoning codes with language appropriate for this shift
to small cell devices.

18 hitps://www.gsma.com/futurenetworks/technology/understandissg/
19 hitps://www.commscope.com/Blog/WhaExactlyls-a-SmaliCell/
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INTERNET OF THINGS

In addition to LED lighting and small cell devices, street lights can also be used to install
addition devices for Smart Ci ty technol ogy. These devices,
concept called the Internet of Things (IoT) and can include:

Sensors: Sensors are an area of many current and potential applications. The light pole
is ideal for accommodating sensors, as the poles already have electricity, and provide
sensors an aerial advantage. Additionally, light poles are great for transmitting wireless
signals due to their height. Sensors are used to monitor air quality, weather conditions,
and motion. Law enforcement can employ them for parking enforcement, contacting
emergency services in the event of an accident, and security cameras. Motion sensors
could be configured to dynamically light up a section of road when vehicular or pedestrian
movement is detected and switch off or reduce the illumination in the absence of any
movement, aiding in public safety. Additionally, the sensors and networks can be
sensitive to sunrise and sunset for LED operating hours, or the dimming of the lighting
can be set to a schedule to accommodate City needs. Besides the cost savings, there
are many other benefits from smart lights. The system can be used to control stop lights
from a central location. One example of a public safety application enabled is for a fire
truck to remotely activate the system to have
route. Drivers are thus warned that an emergency vehicle is approaching, and it reduces
travel times for the emergency vehicle.

Solar Panels: Solar panels are now being deployed onto street lights, enabling cities to

realize a net zero energy cost in relation to the energy consumed by the lamps. However,

the majority of the products currently on the
with the solar equipment built into it. The market is evolving and allowing for smaller, more

efficient use of the light pole for solar powered energy. In these newer designs, the solar

panels are on the physical poles. O

This Plan recommends that the City continue to evaluate opportunities to deploy sensors
and technology on its street lights and poles that advance its Smart City goals. The map
bel ow shows the very substant i alSamleandtojando f A s m;
their proximity to fiber that, c o mbi ned wi t h i Simna aavideetteh nol og

necessary backhaul for wireless services as w
MOBILITY

The term Amobilityo can be applied to several
and functions of municipalities. Mobility in a society i i soci al T nmefetsitothet y o

movement of individuals, families, or groups through a system of social hierarchy or
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stratification?°, I n medical ter ms, Aimobilityd relates
contr ol o*’h ®dbiity i® algb yoften used in telecommunications to convey
movement on a network, such as a cellular network with a wireless device??.

While all of these are valid usages of the word, for the purposes of this Plan, mobility will

refert o the concept of Aurban mobilityo which is
and freight in urban spaces.?®> Trends in urban mobility are towards multimodal
transportation: cars, bikes, pedestrians, public transit, delivery services and more, all of

which are sharing the public right-of-way. Right-of-way owners must strike a balance

between the most efficient and effective methods of managing transit, while enforcing

laws and rules and striving for maintain a high quality of life for the denizens of their

places.

San Leandrods Gener al Pl an and Bicycle & Pede
vision for the future of mobility, which the Smart City Strategy must align to. To support

these objectives, there are technological solutions and associated policies, which can be

pursued.

20 hitps://www.britannica.com/topic/socialmobility
21 hitps://www.disabledworld.com/disability/types/mobility/
22 hitps://www.techopedia.com/definition/24983/mobilitymanagement

23 hitps://transportgeography.org/?page id=4617
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INTELLIGENRAFFIC SIGNAL&\IIBITERSECTIONS

The City of San
Leandro owns and
operates 62 traffic signals
within the City limits. An
important component of San o/\ Reduction in
LG GO Intersection Delay .
infrastructure is connected -

i i i i A Reduction in
trafflc signals on its fiber- %) Total System Dmy
optic network. This allows

for these lights to be = &‘{{;
controlled with an Advanced 80 fggggm;gy

Traffic Management System
(ATMS), which is located in

Figure Z. Benefits of Adaptive Traffic Control

Up o
the Traffic  Operations g:ggz’?":alcel Time

Center (TOC) in the
Department of Engineering
& Transportation. Currently,
45 traffic lights are connected by fiber, some 17 i nearly 27% - not connected (see data
table below).

Figure B. San Leandro Traffic Signa

City of San Leandrmn fiber 45
City of San Leandrmo fiber 17
Caltrans 40
Alameda County 3
Total 105
A recent evolution of ATMS technology is cal

defined as a system where traffic signal timing is dynamic and changes in real-time, based

on actual traffic conditions. These systems have the potential to reduce intersection,

arterial, and total system delay, thereby improving traffic flows for the entire community.
According to the U.S. D e p atimenmeamagement of tfaffica n s p or
systems is proven to work, yet these systems have been deployed on less than 1 percent

of existing traffic signals. 4

24 hitps://www.fhwa.dot.gov/innovation/everydaycounts/edd/asct.cfm
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In addition to the benefit of improved traffic, adaptive systems can support public
transportation as well as public safety, such as fire trucks and police vehicles responding
to an incident by prioritizing these traffic flows at any given moment.

San Leandro has already deployed this technology throughout its traffic network. In 2014
as part of the Kaiser Permanente project, six intersections near the new hospital were
converted to adaptive signaling; in addition, the City is in discussions to convert three

more in the same area along Marina Blvd. Beginni ng i n 2018, con
corridoro began with AC Transit al ong
signaling. As part of its Smart City roadmap, the City envisions eventually converting all
traffic signal intersections to use adaptive technology.
However, to implement an adaptive system throughout the entire city, San Leandro would
need to expand its fiber loop to connect the traffic signal intersections that are currently
not on the network. This is shown in the diagram below; these expansion sections are
considered part of the overall Fiber Optic Master Plan.
Figure B. Traffic Data Map
The data generated and
Cams collected by the ATMS is
e/ increasingly of value to the
- private sector, particularly
those companies working on
autonomous vehicles. The
City recently signed an
agreement with Technology
T Traffic Solutions to share
5 such information. In addition
% to ATMS data, the City should
) explore traffic data collection
3 systems on its busiest and
most important intersections.
These data collection
2 I s g systems can prowd_e precise
o T e —_ information on traffic counts,
£ City of San Leandro - (Proposed) T e e | SPEEdS, floOw rate, number of
§F G Tl Lo 87 Adacin L\ ewenmamutmerony | s, etc. Such systems can
4f  AC Transit Line 97 - (Proposed) =*"=*} ; id . 0 0 Af
e Fiber expansion to traffic signals L. _. - \ be installed into the existing
traffic network.
Looking forward, technology upgrades like this will pave the way for autonomous vehicles,
as the cars themselves may one day transmit data directly to traffic signals, without the
need for human interaction. Continuing to invest in its traffic infrastructure will enable San
Leandro to reap these benefits in the future.
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Parking Management Figure20. Downtown San Leandro Parking Meter Zones

In 2017, the City Council adopted a ~ .
wide-ranging Downtown Parking Downtown San @I‘O{
Management Plan to address B Yo e
parking availability, enforcement,
usage of its downtown parking
garage and lots and on-street
parking, along with identifying ke
technology solutions to support the &
plan?®, While the parking systems in
San Leandro are outdated (meters
are coin-operated, etc.) and there is
no centralized management system,
a lot of progress has been made
toward improving the situation,
shifting parking behavior among
residents to utilize space more
effectively, while offering cost-
effective services, such as mobile |
payment on existing meter heads.

y o

[ 2
b4 8T ih

LY O)l()t'\\la\ NS

One of the primary goals of the
parking plan is to encourage drivers
to park in the garage if they require stays of longer than three hours. To enable this, new
technology systems are slated to manage the City garage. Telecommunications
infrastructure is being installed that will allow the new systems to connect to the municipal

telecommunications network, thereby reducing monthly cellular costs and connectivity
issues.

EEE:

In the future, smart meters may one day be installed along with real-time parking and
directional signage. A real-time parking system can push space availability to drivers for
on-street parking, lots, and the garage via mobile apps. These smart parking technologies
can reduce the time it takes to find a space and, in turn, reduce traffic congestion and
lower the carbon footprint from vehicles looking for a place to park.

This Plan recommends that all City fiber optics, telecommunications, and IT infrastructure
continue to be deployed in a manner that aligns with the goals and strategies of the
Parking Plan and supports the technology solutions required for it to be successful.

25 hitps://www.sanleandro.org/civicax/filebank/blobdload.aspx?BloblD=28250
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Autonomous Vehicles

The National League of Cities has released a policy preparation guide for cities
concerning autonomous vehicles?. It includes four specific recommendations:

AVs are on our roads today, so start planning now

Policy development with the right people at the table.

Track and monitor federal and state developments and make your voices heard.
Begin planning infrastructure needs and building data and computing capacity to
position your city to take advantage of an automated mobility future.

PownPE

The Strategy recommends designing future transportation planning infrastructure and
systems with an eye toward autonomous vehicles, as well as preparing for a possible
ordinance in the future, which governs their usage.

Bikes, Rid&haring, and More

Uber, the ride-sharing pioneer, recently acquired JUMP Bikes, an electric dockless bike-

sharing service,andnowcal | s i tself a champion of #Asdnart

From a policy perspective, these early
headaches. However, they are also creating opportunities. The city of Alameda was the
first to launch a bikesharing program with LimeBike and is analyzing the results?.
Meanwhile, the City & County of San Francisco have passed a law required motorized
scooters to have a permit to park their vehicles.?

While there have been challenges with each of these modes of transit, the likely reality is
that the startups and companies in the marketspace are here to stay. The Strategy
recommends that San Leandro continue monitoring this space at the local, regional, and
state levels and implement policies that promote healthy multimodal transportation in the
City while maintaining the balance of efficient transit, enforcement of laws, and quality of
life.

26 http://www.nlc.org/sites/default/files/2017-04/NLC%20AV%20Policy%20Prep%20Guide%20web. pdf

27 https://www.uber.com/newsroom/welcomejump/

28 hitps://alamedaca.gov/bikeshare

29 hitps:/iwww.sfchronicle.com/bayarea/article/S§upervisorspasslaw-to-regulatescootersthat-12842796.php
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PUBLIC SAFETY

One of the primary obligations of local government is to protect the public and provide
safety through law enforcement and emergency response. The San Leandro Police
Department prides itself on partnering with the community to provide professional police
services and public safety and has done an exemplary job of maintaining a high quality
of life for its residents.

However, San Leandro receives a higher amount of calls for service per capita compared
to several other municipalities in Alameda County. Based on FBI Uniform Crime
Reporting (UCR) data, San L e a arithe @téssare also higher than the regional
average.

Figure21. Public Safety UCR D#ta

Agency Population | Violent Crime Rate| Property Crime Rate | Calls for Service Rat
Alameda 78,906 30.06 3.21 1,128
Berkeley 121,240 50.26 5.53
Hayward 158,937 31.84 3.54 828
Livermore 89,115 22.45 1.83 441
Oakland 420,005 60.34 13.54
Pleasanton 82,270 20.43 1.23 880
San Leandro| 90,465 41.31 5.80 1,080
Union City 75,322 20.46 3.16
Averages 139,533 34.64 4.73 871

This reality makes effective use of technology even more important in San Leandro.
Technology iIis often described as a Aforce mul
significantly enhances the probability of successful mission accomplishment.3* Smart City
technologies provide a number of ways to enhance public safety operations in such a

manner.

Police Departments tend to be technologically advanced and SLPD has maintained a
leadership position as a technology innovator by deploying body-worn cameras in 2014,
modernizing the Police Depart memtiodsystdm3inl nfr as
2015 and 2016, and hiring a full-time crime analyst to use data to help in strategic and

30Based on 2017 UCR Data and 2016 Census Data
31 https://www.militaryfactory.com/dictionary/militaryterms-defined.asp?term _id=2165
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tactical decision-making. SLPD also utilizes social media and communication apps and
services to further community engagement, such as Nixle and Weibo, a Chinese-
language social media site.

Security Cameras

On February 26, 2018 the San Leandro Police Department presented a data-driven

discussion regarding potential camera locations within the community at a City Council

Wor k Session. Given t he Cispegddilser opticscapdsvielesso mu n i
communication systems, security cameras can be deployed cost-effectively to achieve

the force-multiplier effect. The map below was developed by the Police Department and

shows 27 potential camera | ocations that I ine
additional sites can be reached wirelessly and connect to the same master system.

Figure22. Proposd Camera Network Map

EvidenceeBased

N : S
\ \--\ — i Policing

Evidence-based policing is
an approach to law
enforcement that
emphasizes research,
evaluation, analysis, and
scientific  processes in
decision  making®2. It
applies to public safety a
philosophy found in public
health that strives to
provide prescriptions that
are rigorously tested and
- proven to be beneficial,
while  minimizing and
rejecting those which are
shown to do harm.

The potential benefits to
police agencies adopting this approach are many and include:

Reduced crime

Increased legitimacy

Reduced internal problems
Addressing community concerns

= =4 =4 -9

32Lum, C. and Koper, C.S. (2015). Evid@as=d Policing. In R. Dunham and G. Alpert (Eds.), (2015) Critical Issues
in Policing. Seventh Edition. Longrove, IL: Waveland Press.
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9 Reduced fear

In addition, time and money can be saved, while staffing resources are utilized in the most
production and beneficial manner to both the police department and the community.

However, while the San Leandro Police Department is receptive and supportive of the
concept, there are significant hurdles to implementing such a program. It requires
partnerships with the academic and research community and a paradigm shift toward
applying research in practice. To address these challenges, a variety of factors are
recommended by experts, including new methods of officer training3:.

In addition to partnerships with the academic community and a willingness to implement
a paradigm-shift, evidenced-based policing will require large amounts of data and the
infrastructure to layer sophisticated analytics on top of those data to uncover the research
on which evidenced-based policing policies will be designed and applied.

To apply the philosophy of evidence-based policing, the San Leandro Police Department
will need the ability to compare disparate data sets to look for possible correlations. The
intended goal of an evidence-based policing philosophy is to reduce and/or prevent crime
and disorder, but a common mistake in this endeavor is to limit analysis to data related to
crime. This may reveal crime trends and aid in predicting what future numbers will be,
but it does little to understand the causalities associated with crime and disorder. To
unlock the full potential of an evidence-based philosophy, the data must be very broad
and include data collected by other city departments and outside organizations.

Public Policy meets Data Analytics

SLPD is making strides in using data to inform public policy decisions. Currently, the
department manually aggregates multiple data sources to provide crucial insights around
a number of subjects, like its service delivery model, workforce recruitment, and crime-
fighting efforts. The next step in the evolution for this data-driven policymaking (i.e. a
Apublic policy hubod) concept wi || be depl oyi
Integrating Bl software removes time-consuming manual aggregation of disparate data
sets while minimizing the demands of visualizing any insights through manually crafted
dashboards or infographics. Deploying new business intelligence software technology
will streamline the processes of data collection, aggregation, and visualization. By
streamlining these processes, key operational insights can be delivered at a fraction of
the current cost. Ultimately, these insights deliver policymakers with better informationd
a more comprehensive lookd and a list of policy alternatives for making decisions that
could have far-reaching impacts. The department intends to use this policy hub platform

33 Huey, Laura and Mitchell, Renee J. (2016). Unearthing Hidden Keys: Why Pracademics Are an Invaluable (If
Underutilized) Resource in Policing Research. Policing, Volume 10, Number 3,q30.73@8 July 2016. Oxford
University Press
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to deliver performance metrics as well. These performance metrics connect taxpayer
money to service delivery outcomesd an organizational report card of performance each
year.

The department continues to foster working relationships with research institutions to

ensure adherence to best practices. Rel ati on:
School of Public Policy and California Polytechnic State University help to expand upon

concepts of evidence-based policy-making that also reach across departments where

common ground existsd Finance, Community Development, as well as Recreation and

Human Services (RHS).

Lastly, the De par t me nt dayst s working onagaeographic information systems
(GIS) to build crime dashboards to disseminate complex information quickly and easily.
In addition, data sources need to be integrated through data warehousing solutions that
allow analysis to not only look across municipal operations, but also across the region, to
correlate the factors surrounding crime and the effectiveness of any particular strategy
deployed to address it. The Plan recommends continuing to focus on analytics as a future
force multiplier.

Emerging Trends

Looking several years into the future, technology may continue to redefine how public
safety services are deployed by cities. Some of these are listed below:

1 Robotics. Although it may be too early for Robocop, robotics technology is
influencing police work. Security guards, bomb sniffing machines and emergency
responders are becoming commercially available and have the potential to save
lives and protect officers.

1 Next Gen 911. NG911 is a term for public safety answering points (PSAPs) (i.e.,
dispatch stations) that will enable multimedia to be sent to dispatchers over
Internet Protocol (IP) based digital technology. This means that residents can send
voice, photos, videos, images, and text messages directly into 911 dispatch
centers from their mobile devices. The technology is well on its way to becoming
standardized and implemented into leading dispatch control systemss4,

1 Machine-learning/artificial intelligence. Machine learning and artificial
intelligence refer to software technology t hat can Al earnd by ana
crime analysis may utilize ML/AlI to find trends, insights, and make
recommendations to ensure service levels through computer analysis. Predictive
analytics are already being used by police forces today?*. However, technology has

34 hitps://www.911.gov/issue nextgeneration911.html
35 hitp://www.govtech.com/data/Roleof-DataAnalyticsin-Predicive-Policing.html
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been shown to have the same inherent biases that humans do and this is an
ongoing dialogue within the data science, law enforcement, and public policy
communityse.,

1 Drones. Drone technology is used in search and rescue, traffic collision analysis,
active shooter situations, crime scene analysis, and more. This usage is predicted
to increase over the coming years as drones become more widespread?.
However, drone surveillance can be an issue of contention for the public. This
requires open discussion with the community as well as adherence to existing
federal and state laws.

The Smart City Strategy section of this Plan recommends continuing to explore the usage
of these powerful new technologies. SLPD, in its community-based partnership approach,
is well positioned to continue its leadership and advancement of smart city technology to
improve public safety outcomes and overall quality of life for its residents.

PUBLIC \AHI

There are many use-cases for modern Public Wi-Fi systems and municipalities have
become proficient at using Wi-Fi at City facilities to support municipal operations. In
addition, City governments have increasingly looked at Wi-Fi as a means to provide social
and public benefits, such as digital inclusion, economic development, and providing
service to students who do not have connectivity at home. An emerging use-case includes
backhaul connectivity for loT networkszs.

San Leandro is known nationally for being a leader in supporting Public Wi-Fi projects.
When it launched a free service in its downtown core in 2015, it was highlighted in media
publications for its innovative Wi-Fi designs®®. Throughout 2016, Wi-Fi was expanded to
all City facilities, including the Senior Community Center, Main Library, City Hall, Police
Department, Public Works Service Center, and Water Pollution Control Plant. Public,
outdoor Wi-Fi was expanded in 2016 to the San Leandro History Museum and
surrounding open space at the Casa Peralta and Cherry Festival area.

36 hitp://theconversation.com/whybig-data-analysisof-police-activity-is-inherently-biased 72640

37 http://www.thedrive.com/aerial/15092/dronesin-law-enforcementhow-where-andwhentheyre-used

38 https://pages.nist.gov/GCTC/uploads/blueprints/20170828 TRWSPublicWIFIBlueprint FINALv2. pdf
39 hitp://www.governing.com/topics/transportatiornfrastructure/sanleandro-calitlaunchesfree-wi-fi.html
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In the Fiscal Year 2017-2018
Capital Improvements
Program, the City Council
authorized funding to greatly
expand public Wi-Fi at City
Parks and other outdoor
venues. City Staff has been
working to secure mounting
locations throughout the
community to best deploy
this service through a
combination of fiber and
wireless backhaul
technologies.

In addition, City Staff is
experimenting with
deploying a secure Wi-Fi
service that would allow
residents and visitors to
have an encrypted internet
connection equivalent to a
password protected network.
The Plan recommends that the City continue to support free, public Wi-Fi and looks for
ways to deploy it in the highest areas of need, as part of the Digital Inclusion efforts. In
addition, public Wi-Fi and infrastructure should be considered as part of new development
projects whenever possible. The City should also make a concerted effort to promote its
networks and inform the public of their existence. Examples can be physical signs, similar
to AFree Par ki ngkerSand plaxards, and mwahtmoeed onkné pramotion.
ThemapinFigure20depi cts the Cityods exi-Bihetiworg and pl ai

City conduit with City fiber only
City conduit with City and Lit fiber
City conduit with Lit fiber only
City conduit with no fiber

% City . ;
7 City free SL Wi-Fiber sites - Proposed + . __ _ . -

fic mformaton Systems

ADVISORY BOARD

Smart Cities ultimately require the voice of the public in order to best serve them. Thus,

the Plan recommends that the City formalize its Smart City considerations via the

formation of a Smart Cities Advisory Board. This Advisory Board should include senior
management from relevant departments, members of City Council, and members of the

community and local technology business leaders. The Advisory Board should review and

investigate Smart City applications that have been under consideration by the various

City departments and Avet o t hoaeeminmgpfeakibilityat i ons
and requirements.

Review and investigation of particular Smart City applications would include:
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T Det er mi [ organization(s) or departm
and its |mplementat|on, O

Organizational adaptations that must be made within the City; O

Department ranking of importance of implementing the application versus other O
potential Smart City applications; O

City management and council ranking of the priority of the application versus other
potential Smart City applications; O

Community views on the importance and utility of the Smart City application;

Legal or policy requirements that must be addressed (if any); O

Costs of the application and its associated equipment; O

Network implications of supporting the application, including network proximity;
Timeline for installation of the application, including activation of the application;
Resources needed for installing and testing the application; O

Savings and benefits for the City generated by use of the application; O

Funding and budget sources (including potential grant funding) and what budget O
actions are necessaryO

= =4

=

= =4 -2 -9 _-9_-9

Figure 23 below shows a graph of phases and locations that San Leandro could deploy
Smart City applications over the next several years.

Hgure 24 : Smart Aty Application Roadmap folCity of San Leandrc
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COMPLETE FIBER MAFOSCLUSION

The Smart City Strategy should be regarded as a comprehensive roadmap for the City to
implement over time, incrementally, to achieve its technology and innovation goals. It
requires collaboration and partnership across the entire organization, as well as with
external agencies and the private sector. The map below shows the entire fiber expansion
map and denotes the benefits that will come from these future enhancements. San
Leandro has made great strides and is well positioned to continue to do in the future.

Figure 3. Smart City Fiber Expansion Me
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BROADBAND MARKETEASMENT

Twenty-five (25) service providers in San Leandro offer business broadband service. The
average download speed in is 30.68 Mbps, which is 11.7% slower than the average in
California and 6.0% slower than the national average. San Leandro has a total of 23
provider networks, with 7 providers catering to residential broadband services:

1 cable provider,

8 copper providers,

5 DSL providers,

2 fixed wireless providers,

5 mobile broadband providers,
2 satellite providers,

2 fiber providers.

= =4 =4 -8 -4 _-9_-°

SAN LEANDROQCABROADBANISTATISTICS

1 San Leandro is the 23rd most connected city in California ahead of Alameda,

Oakland, San Lorenzo, and Castro Valley.

There are 289 internet providers in all of California.

Approximately 14,000 people in Alameda County don't have access to any wired

internet.

California is the 9th most connected state in the U.S.

Approximately 99% of San Leandro residents are serviced by multiple wired

providers.

1 Almost 95% of consumers in California have access to a wired connection with
true broadband speeds faster than 25mbps?° (although it is important to note that
access and affordability are two distinct factors in broadband adoption).

= =

= =4

INTERNET SERVICEERFFGS TO ENTERPRISEGE BUSINESSES

For enterprise and large business entities in San Leandro, internet services are available
in all areas. However, service tends to be expensive, coverage offerings are dependent
on technology offered by providers, and true broadband as defined by the Federal
Communications Commission (FCC)*! is not always available.

40 Source: Broadband Now
41 TheFederal Communications Commission (FCC) defines broadband speeds as at least 25 Mbps downstream and
3 Mbps upstream
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Broadest Coverage Offeror: The broadest coverage available to enterprise business is
offered by Comcast Cable with downloads speed at around 250 Megabits per second
(Mbps). Etheric Wireless offers 100% of fixed wireless, but only up to 35Mbps download
at a very high price.

Broadband Coverage: Broadband services are available to more than 95% of San
Leandro businesses, using cable and DSL technologies. Crosslink Networks and Paxio,
partners of Lit San Leandro (LSL), offer fiber-based service, while AT&T has started
launching fiber-based business service in some locations within the City.

Cable Service: Comcast Business covers about 97.6% of the city, also provides high
speed data services to Enterprise/Large businesses, offering asymmetric 250 Mbps
service.

DSL Services: XO Communications only offers to 4.3% of businesses, at around 50
Mbps download speed. Verizon Copper offers DSL copper at up to 45Mbps down
asymmetric, covering around 23.7% of the city. Megapath, TPX Communication, Gtt
cover 30% of San Leandro ZIP coverage, and only offer up to 12Mbps download service.
Fixed wireless is offered to 100% of the businesses by Etheric networks at around 35
Mbps download; Crosslink Networks also offers wireless service in some locations.

Figure26. Enterprise Providers in San Leandro

ENTERPRISE PROVIDERS

CABLE CUSTOMER RATING ZiP COVERAGE FASTEST SPEED CONTACT INFO
gS Q?Sé‘gg 97.6% Y. (833) 377-4748
Website
COPPER CUSTOMER RATING ZIP COVERAGE FASTEST SPEED CONTACT INFO
KR8 communicatio 4.3% 50 . (855)211-5696
Website
COPPER CUSTOMER RATING ZIP COVERAGE FASTEST SPEED CONTACT INFO
verizon’ 23.7 45 %, (888) 573-0683
Website
COPPER CUSTOMER RATING ZIP COVERAGE FASTEST SPEED CONTACT INFO
Frdhfi[er 14.3% 45 . (855) 211-1492
e Website
FIXED WIRELESS CUSTOMER RATING ZIP COVERAGE FASTEST SPEED CONTACT INFO
STH%B,.L% 100.0% 35 Y, (650) 772-6459

ULTRAHIGH SPEED INTERNET

Website

56| Page
City of San Leandro, CA
Fiber Master Plan

888.960.5299 www.magellan-advisors.com




INTERNET SERVICEERRFGS TO SMALL RBSBES

For small business entities in San Leandro, broadband services are available in all areas.
However, like enterprise and large business offerings, the service can be expensive,
coverage area is dependent on technology offered, and broadband meeting the speed
definitions of the FCC is not universally available. Based on Magel |l ands prir
customer satisfaction ratings are average, at best, for all providers. Comcast Business
offers up to 250 Mbps download speeds, and covers about 97% of the small businesses.
AT&T offers DSL to 100% of the City which could reach up to 75 Mbps download speed,
while average from other providers is measured at 35-12 Mbps. However, it is important
to note that these speeds are not the norm. Most of the respondents we spoke to are
experiencing speeds that average around 1.5 Mbps and state that the connections are
slow.

Broadest Coverage Offeror: 100% coverage available to small businesses is offered by
ATT DSL, at advertised download speeds that could reach up to 75Mbps; again, this is
not reflective of the speeds typically experienced by small businesses interviewed for this
study, who reported slower connections. Etheric Networks, a fixed wireless, offers speeds
up to 35mbps, and covers 100% of the city, though it appears to have very low adoption
within the City. While the fastest offering from AT&T is classified as broadband (download
speeds of up to 250 Mbps are available), and coverage exists to all points in the San
Leandro area, service is extremely expensive at around $450 per month with a 3-year
contract.

Broadband Coverage: Broadband services as defined by the FCC are available in more
than 90% of San Leandro, using cable and DSL technologies. Pricing is much more
favorable than fixed wireless in these cases.

Cable Services: Almost complete coverage of the area is serviced by Comcast, with
reported over 95% availability. Higher speed service is available, with 350 down/20 up for
$450 Monthly Recurring Cost (MRC), or 150Mbps down / 20Mbps for $249 MRC. Rates
are based on a promotional 2-year agreement for extra free services, based on
subscription commitment and a free install.

DSL Services: AT&T advertises DSL ser vi ces t o 100% of San
businesses. DSL services are around $50.00 MRC which could include speeds up to 50

Mbps down / 10 (Mbps); however, as stated above, this is not the typical speed
experienced by most small businesses. This promotional rate is conditional on a two-

year subscription commitment, with an additional $99 Non-Recurring Cost (NRC) for

installation. A Wi-Fi enabled modem is included.
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Figure27. Small Business Providers in San Leandro

** Note - All Service providers claim the data speeds to be best effort in fine print.

I:‘.r:r. der = | [ cuscomer Rating = [ | Zip Coverage = | | Fastestspeed = | | Lowest pricing = \

DSL CUSTOMER RATING ZIP COVERAGE FASTEST SPEED PRICING FOR 50 MBPS
— 7 —

— AT&T 100.0% 75 $50.00
FIXED WIRELESS CUSTOMER RATING ZIP COVERAGE FASTEST SPEED PRICING FOR 10 MBPS
ETHERIC 100.0% 35 $339.00
ULTRAHIGH.SPEED INTERNET

CABLE CUSTOMER RATING ZIP COVERAGE FASTEST SPEED PRICING FOR 75 MEBPS
COMCAST 97.6% 5 $149.95
BUSINESS

COPPER CUSTOMER RATING ZIP COVERAGE FASTEST SPEED PRICING FOR 20 MBPS
MégaPath, 29.09 $120.00

INTERNET SERVICEERFKSS FOR RESIDENTS

For residents of San Leandro, internet services are available in all areas. Service is not
unreasonably priced, and coverage offerings are dependent on technology offered by
providers.

Broadest Coverage Offerors

Broadband Coverage: Broadband services are available to all 100% of San Leandro
residents, using cable and DSL technologies.

Cable Services: Xfinity offers up to 250 Mbps down service for around $99 MRC with no
data cap, modem included, rising to $120 MRC after one year. A modem with Wi-Fi is
offered at an additional $10 per month. There is a professional setup charge of $89.99
as well.

DSL Services: AT&T covers over 99% of the city and offers DSL service at $40 per
month for 50 Mbps. 10 to 75 Mbps plans are also available, depending on location, and
come with a 1000 GB per month data cap. This is a 1-year promo rate; the regular rate
is $70.00. A one year contract applies with up to $180 Early Termination Fee (ETF). There
is also a $99.00 one-time installation fee, and a Wi-Fi enabled modem is included.
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Fixed Wireless: Etheric Networks offers fixed wireless (requiring line-of-sight to the
business) to 100% of San Leandro area. While the fastest offering is classified as
broadband (download speeds of up to 25 Mbps are available), and coverage exists to all
points in the San Leandro area, cost of this service is extremely high, and cheaper base
service offerings fail to meet the FCC broadband definition. The internet plan for Etheric
Network is $349.00 per month for 25 Mbps and includes Symmetrical speeds of 25 Mbps
guaranteed and 100 Mbps maximum with a 2400 GB per month data cap. A 2-year
contract is required, and setup fees include a $99 labor cost for the first two hours of
installation and a $338 one-time purchase fee for a modem. Residents can save $239 on
equipment by using a promo code*>. Et her i c6s adoption rate is |
course of the study, we were unable to identify anyone who subscribed to their service.
This leads us to believe their footprint within San Leandro is relatively small.

Satellite Providers: HughesNet and Viasat offer satellite internet service with 100%

coverage. Pricing is approximately $50 for around 12Mbps of download service. Plans

offer 12 Mbps down and 2 Mbps up with no data cap on a three-month promo rate; the

regular rate is $70.00. After 40 GB of datau s a g e , usersodo data may be
other customers during network congestion. A contract term of 2 years applies, along with

a $9.99 monthly modem fee. Installation is free.

To illustrate how data services will require next generation networks, Netflix cites the
following typical usage on its support page:

One hour of standard definition (SD) video viewing uses approximately

700MB of data hourly; one hour of higlefinition (HD) video consumes 3GB
hourly; one hour of ultrdigh-definition (UHD)2 Yy 2y S Gsareen Y T | (i
monitor, consumes 7GB hourly. Bingatching is clearly not feasible.

Similarly, YouTube estimates data usage as follows: at standard 30 frames

per-second (FPS), video content consumes about 264MB hourly; HD video
consumes 870MB holy; and full HD uses about 1.65GB hourly. Streaming
,2dz¢dz0 S @ARS2a 2F OFda 2N FlLYAfte Oly O2yac
in the first few adys®*3

42Promo code NEWYEAR18
43 Netflix Support Page, December 2017
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F|gure28 Residential Providers in San Leandro

CABLE CUSTOMER RATING ZIP COVERAGE FASTEST SPEED PRICING FOR 15 MBPS

xfinity 99.5% $29.99

DsSL CUSTOMER RATING ZIP COVERAGE FASTEST SPEED PRICING

SONIC. 8.0% -

DsL CUSTOMER RATING ZIP COVERAGE FASTEST SPEED PRICING FOR 50 MBPS
\-—.-‘ - ® 0/
== TV +intemet 99.4% 75 $40.00

FIXED WIRELESS PROVIDERS

FIXED WIRELESS CUSTOMER RATING ZIP COVERAGE FASTEST SPEED PRICING FOR 10 MBPS

ETHERIC 100.0% 35 $179.00

ULTRA-HIGH-SPEED INTERNET

FIXED WIRELESS CUSTOMER RATING ZIP COVERAGE FASTEST SPEED PRICING FOR 100 MBPS
Cruzio 8.9% 30 $99.95

ACCESS, COMPETIAQN COSTS IN SAMNDRO, CA

Access to broadband internet in San Leandro is nearly universal, with almost the entire
area having a choice of two or more providers for service. As is typical, businesses have
more choices than residences. Most area businesses and residents can subscribe to
cable broadband or DSL broadband, but fiber broadband is not offered. AlImost every
entity, business or residential, can get minimum 50 Mbps download, but less than 80% of
entities can get 10 Mbps upload.

Mobile wireless, which is a source of broadband connectivity, is also ubiquitous;
residential cellular service options are plentiful in San Leandro. However, data plans can
be limited, and costs can be exorbitant. (Mobile wireless data unit costs are most
expensive, and caps are quickly reached.)

Competition for residential fiber-optic based high-speed broadband services is non-
existent, although AT&T has begun rolling out its AT&T Fiber solution within the City.
Consequently, recurring costs are high. One-time connection and installation costs may
be waived, or otherwise seemingly low, but those provider costs are included in the
monthly recurring costs. In addition, promotional pricing packages can artificially reduce
upfront costs, leaving customers to deal with significant rate hikes in the future.
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Access to Commercial Internet Exchanges and Data Centers

Businesses in San Leandro have some choice of commercial fiber providers, most
prominently Lit San Leandro, that can provide access to commercial internet hubs and
major regional data centers. Routes and commercial terms would have to be negotiated
with any of the several commercial providers, of course, but many can provide fiber
access to primary regional internet exchanges, such as Digital Realty Trust in Oakland
and numerous data centers in Fremont, San Jose, and Santa Clara, among others#4.

CREATION OF A MURRLILMOWNED FIBERTWORK

Businesses and residents would benefit from the City of San Leandro deciding to expand
availability of fiber-optic based high-speed broadband by extending its municipally-owned
fiber network.. Having expanded its fiber network, San Leandro could create agreements
with one, or several, private internet service providers for faster, less expensive service.
Increased fiber availability would result in downward pricing pressures, benefiting the
Citybés residents and businesses.

Once a plan for extending the fiber network is submitted and approved and funding for
construction is secured, San Leandro should issue a request for proposal (RFP) to private
entities to become ISPs for the City.

As a separate decision San Leandro could choose to become an ISP itself. That decision,
however, comes with significant strategic and operational effects. If the City desires this
further, Magellan Advisors recommends a separate study be undertaken to evaluate
whether this direction should be taken or not.

Other Benefits of a Municipawned Fiber Network

In addition to increased availability of high-speed fiber-optic broadband services via a
fiber network constructed and owned by the City of San Leandro, other activities and
services may be offered or improved such as:

1. Future-proof technology platform for Economic Development Activity 1
Encouraging businesses to relocate to, or expand within, San Leandro.
Competitive broadband is a magnet for attracting and retaining businesses.

2. Other New Revenue Streams i With a municipally-owned fiber network, San
Leandro may choose to lease some unused fiber assets for revenue streams,
rather than allowing unused fiber to lie fallow.

3. Supporting Smart City initiatives as referenced in the Smart City Strategy section
of this document

“r8SS Gt NRLIZASR LYGSND2yySOiAz2ya 520dzvSyid F2N {ly [ SIyRI
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This Market Assessment indicates that there is room for growth and improvement in the

internet and broadband service offerings in San Leandro. Thus, Magel | an Advi sc
recommendation to complete pl anni navnedfibere xt ens
network is supported by this research. The extensions to the fiber network will increase

availability of high-speed fiber-optic based broadband, having favorable effects on choice

and value for services. The new fiber network will also provide a set of opportunities to

provide new and improved government services, new partnership opportunities, and new

revenue streams.
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THE CITY OF SAN NEEDS ASSESSMENT

The surge of popularity of the internet in recent years has led to a monumental increase
in its capabilities and has tightly integrated it into the everyday lives of both individuals
and businesses. As residents and businesses discover more beneficial applications, each
of which requiring an increasing amount of bandwidth capacity, communities are finding
that their broadband service needs are not being met.

As part of the needs assessment process, Magellan Advisor sconducted candid and
open discussions with key city staff, community organizations, business and community
leaders, and technology service providers. The goal of the meetings was to better
under stand San Leandr o0s br oadb arn dboummthe
challenges of the people who live, work, and operate businesses in San Leandro today.

The needs assessment for the City of San Leandro includes the results from interviews
with the City Manager and Assistant City Manager, as well as other City departments and
stakeholder institutions conducted in October 2017; feedback from four broadband
workshops over a three-day period (February 2018) including one for businesses, another
for anchor partners such as regional utilities and transportation, and one for residents;
and a Broadband Business Survey distributed in January 20184°. In addition, a residential
survey was also distributed during the same timeframe with 1,833 responding*®.

Figure ®. Survey Responses

Business and Residential Survey Responses

R 59
Business
89

Residential
1833

0 500 1000 1500 2000

B Complete M Total

The results of the data collected through this process are provided in the following

sections and comprise the City of San Leandro

“Thesurveyoit AY SR yd NBaLRyasSas pdp 2F gKAOK gSNBE O2YLX SiSsz

46830 of these 1,833 responses were complete.
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THE STATE OF BROADBIN THE CITY OR $EANDRO

In 2011, the City of San Leandro entered into an agreement with San Leandro Dark Fiber
to install a city-wide fiber-optic loop utilizing existing City conduit. The resultant offering,
known as ALiIt Sawmascieatal todrmghigh-§p&ed Loire, video and data
services to businesses and the technology industry in the community. Lit San Leandro
|l eases fiber l'ines from BARTI®DsonnEad francammuni c 8
Leandro Bart to Digital Realty Trust regional data center in Oakland, CA. It offers
broadband speeds of up to 10 Gbps/sec and has approximately 20 miles of fiber through
existing conduit throughout the City. As of 2013, the City estimated that almost 2 million
square feet of building space is connected in San Leandro, totaling over 300 businesses.
The Lit San Leandro system was subsequently expanded to the San Leandro Unified
School District to connect their facilities and school buildings, and to connect many non-
profits, such as St. Leanders Church, Assumption Church, and the Boys & Girls Club,
among others.

The map below shows the current fiber optic network in the City of San Leandro.

Figure30: Current San Leandro Fiber Optic Netwc
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Planning and Economic Development

San Leandro understands the importance of being a business-friendly city and is

committed to become a leading innovative economy in the Bay Area with a goal to capture
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a greater share of the Bafpcuskd groawth mdugirieso Mosts si on a
recently, this has included the development of the San Leandro Tech Campus and the
Gate, both of which connect to the Lit San Leandro fiber-optic network.

During the last 15 years, San Leandro has gained momentum as a regional and corporate
office market, with considerable potential for this sector to expand in the future. Health
care has been the fastest growing industry in San Leandro during the past decade*’.

Figure 31: Construction Investment in San Leandro

$180 San Leandro has benefited
$160 from robust economic
$140 development over the last

iiég several years. Since 2014,
<50 construction spending has
$60 exceeded $720 million, with
$40 over $300 million  of
5250 investment in the past two

2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 years alone‘

MILLIONS OF DOLLARS

Recent residential development included the approval of Westlake Urban to build 197
multi-family housing units as part of the San Leandro Tech Campus, and Bridge Housing
is underway on construction of 85 senior affordable housing units to match 100 affordable
units at the Marea Alta. Other residential housing projects include:

60 units at Washington Ave & Thorton /Street (Gordon Galvan)

60 units at San Leandro Blvd. & Parrott Street (Eden Housing)

140+ units at former CVS Site at E. 14" & Callan Street (Sansome Pacific
Properties - 28 for-sale units and ground floor retail/restaurant space at Parrott &
Washington Streets)

= =4 -4

There are approximately 800 developed commercial parcels and 650 developed industrial
parcels in the City. Many of these sites are developed at much lower intensities than is
permitted by zoning. On an aggregate basis, the city has 22.1 million square feet of
industrial floor space on 56.6 million square feet of land area.

Prior plans for the Downtown TOD area and East 14th Street have included estimates of
development capacity. The Downtown TOD Strategy identified potential sites for 120,800
square feet of retail space, 718,200 square feet of office space, and over 3,400 residential
units.More recently, the Shoreline Development Plan identified sites for a 200-225 room
hotel, up to 500 residential units, two restaurants, a new library, a new public park, and
the redesign of the 9-hole executive golf course. The Kaiser Permanente Development
EIR identified the potential for 387,000 square feet of retail space and a hotel or 250

472035 City of San Leandro General Plan.
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residential unitsonthe 25-a c r e f No r tin2017,pha Bag Fair TOD plan estimated
potential for over 2,500 new residential units and over 300,000 square feet of new office
space in the area around the Bayfair BART station.

Community Development

The Community Development Department has five divisions: Building and Safety,

Economic Development, Housing Services, Planning Services, and Code Enforcement.

The Building and Safety Division regulates and inspects private development and
construction throughout the City. Economic Development guides economic and business
assistance strategies to maintain and i mprov
Services Division é&deml Gommunity Developnmeet Black Grand s
(CDBG) and HOME funds to i mpl ement the Cityq
Element. The Planning Services Division coordinates development review and land use

policy activities. The Code Enforcement Division works to improve the quality of life and

aesthetics of our community through education, cooperation, and responsive
enforcementof t he Citydés Municipal Code.

Interview with Community Development

Key Findings Opportunities & Needs
9 City engineering/planning responsible for ' § City (not LSL) should consider a fibaedtinance that
planning/permitting for macro cell towers. any developer would be required to build a
1 No condition of approval requiring broadband amenity and add to the City's fiber
broadband. network, one that provides for wireless
1 Current (busy) workload resulting in limitec communications, public safety, virtual education,
time to strategize about projects. autonomous vehicles, real time parking, etc.

1 The City has dedicated staff that focuses ¢ 1 Opportunity forall of the buildings to be connectet
outreach to community, brokers, business to a fiber backbone, owned by the City, operated
owners, builders and attending conference others. Needs to be a balanced approach by
to develop best practices in dealing with existing impact fees & infrastructure requirement:
building practices. the City already assesses.

1 Opportunity to incorporate planning tools, les
and policy to have flexibility in pushing and moldi
projects.

Interview with Community Development

Key Findings Opportunities & Needs
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1 CityMunicipal Codeloes have a chapter for Trend is to move from large macro sites to

wireless zoning/code, but it is out of date and smaller micro sites (on electric or light poles)
does not include provisions for small cells in tf accommodate 5G service/applications.
code. f al3Stftly (2 LINROJARS
1 No City standards or design guidelines regard SEFYLX S&¢ 2F 6KI G 24
telecom requests on pole ordinances.
construction/additions. This is handled Braffic § Opportunity to form acommittee for pre
& Engineering. There are no City licensing application planning including Planning, Fire,
agreements for micro sites in place. T&E, Environmental and IT.
1 Planning Department and Traffic & Engineerin § Need a plan on the roles of the City
do work together on planning when there is a departments to provide direction on how they
crossover between public rigluf-way and work together on broadband and technology
private development, but not regyding across departmental lines.
aesthetics. 1 Program needé to educate broadband
1 There is no CUP process for broadband. If it is stakeholders to identify benefits of getting
the public rightof-way, there is no buildings connected to buildings.

administrative oversight. Anything in public
right-of-way is managed by Municipal Code. C
Attorney would craft new telecom CUP
language.

MUNICIPAL NEEDS ASBEENT

Fiber-optic networks can provide a public infrastructure that can be used for an
assortment of public benefits, including enhanced municipal utilities, new e-government
applications, public safety, collaboration, and infrastructure sharing programs. In addition,
the fiber provides a platform for long-term adoption and smart community innovation,
ranging from Smart Home and Smart City applications for energy management to
enabling a community-scale platform for the IoT.
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Interview with Internal Leadership Team

Key Findings
Focus for project will be on infrastructure, but
Ffaz2 FT2N GKS /Ade G2
leveraging vertical assets in a way that are nc
currently used.
There is no policy that addresses light pole
attachments, but City does own and the poles
I NE GFNBS 2F Of dzii i SN
poles (City owns light poles).
There is a JPA that governs use of PG&E pol
(AT&T, Comcast, PG&E).
There are undergrouncdhitiatives such as on
E14 Magellancanprovide possible lease
rates/incremental savings from open trench
policies.
Rightof-way permits go through Traffic &
Engineering; attachment to City property
permits is handled by Public Works.
City has not estaldhed any rental fees for
poles, including fee for maintenance.

Opportunities & Needs
Magellan recommends City retain
ownership of light poles and cabinets in
the rightsof-way. The public righof-way
Aa oKSNB (GKS /AdeQ

When telecom permit is requésd ¢ this
should signal potential revenue
opportunities. This also applies to wireles
(lease fee).

Should address changes to existing pern
process or establish new ordinance whel
there is an absence.

5SSt 2LAyYy3 | az2dz/R
policy frameverk is key to establishing
sustainable change. The City should
maintain control over their own assets (d
not sub contract to another entity to
manage).

5G offers a huge opportunitymore
dense wave lengths, so more microcells
will be needed. City shadileverage their
poles and create revenue opportunities fi
carriers in 5G rather than allowing
incumbent to dig for more fiber trenching
to micro cell sites.
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Key Findings
Public Information Office (PIO) Discussion:
Magellan to work with Sbeydeh on community outreach
for project, including business and residential segments
Language divide(English as™ language) and lovincome
people to be addressed. Service groups (like Kiwanis) ¢
long-time advocates will be approached.
City Attorney Discussion:
Policies like Open Trench done informally, but Engineetr
has expressed that they wouldtdi these codified.
1 Each proposed microcell pole attachment agreement m
be approved by the City Council on consent calendar.
1 Microcell applications were on hold (due to SB649), but
not that it is dead, City moving forward with Master Plar
Applications ¢ remain on hold until standards andLAin
place.

=A =

= =

Opportunities & Needs
Codification of open trench policie
needed.

Codified policies will enable staff t
make decisions without need of
Council approval.

Magellan recommends industry
meeting with Traffic &Engineering,
Community Development & PIO
regarding Dig Once and Wireless
Ordinance.

Magellan to draft Dig Once and
Wireless Ordinance send to
Michael Stella.

City Clerk requested additional
tools to assist the community to
engage in public meetings (i.e.
online public speaker cards).

Interview with City Manager and Assistant City Manager

Key Findings Opportunities & Needs

1 The City andbusinescommunity is { LSL has been foceson wholesale (not retail/end user
no longerunderserved as it has fibe customer).

-broadband provided by LitSan § / AdéQa 26y FTAOSNe@ LIIAO | &:
Leandro (LSL). Comcast & AT&T 9§ Identifying and imfementing viable Smart City application:
have also installed fiber recently. (i.e. parking) that would be utilized is needed, as well as

1 LSL has connected a number of ne exploring whether FTT(iber-to-the-home)make sense.
businesses and the new Tech 1 5G industry standard has not yet been defined, but is on 1
Campus. radar with carriers coming out with #is.

I City has its own fiber optic asset, b § Partnership opportunities exist with incumbents particular
have not utilized® servebusiness with City-pole attachments (wireless or wireline) and
community. focusing on monetization strategies. With SB 649 off the

1 Original intention was to use LSL & table, other opportunities will be available.
an economic development asset Should continue to look into corecting norprofits (i.e.
(connecting businessgs I A G & Q &fibed fBogr&nT thaticonnected City fiber to

d0K22faov FyR KSfLI oNAR3IAS i
1 Need to develop map of current assets and a plan that
identifies best places to lay fiber for ROI.
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CITDEPARTMENT®ESCRITION & INTERVIEWS

Finance

The Finance Department provides quantitative fiscal analyses that assist the City Council
and City departments with decisions about allocating City resources. The department
accounts for these resources and discloses the financial condition of the City in
the Comprehensive Annual Financial Report (CAFR). They also prepare the Biennial
Budget document - a blueprint of the City's priorities and spending plan. The Finance
Department is responsible for a number of other tasks including management of Accounts
Payable, the City Treasury, Payroll, Purchasing, the City Cashier, and Risk Management.

Interview with Finance Department

Finance Department (MaryAnn Perinf)October 23, 2017

Key Findings Opportunities & Needs
1 ¢KS / AGeQa |/ L tyeadaaeIvting- I T No WHiat Marina Golf Course.
cycle updates). Both are reviewed annually. 1 There has not been a fund specifically
1 20172018 CIP Budget: $30.9M for broadband. Possibilities include as
1 20182019 CIP Budget: $44.4M CIP budget item, or savings / revenue
1 The planis to go for a $20M bond to support CIP bud from broadkand could go into a specia
in 20182019 This is not available funding, but money revenue fund that is consolidated
that has already been spoken for ines of projects on (revenues & expenses) and rolled up.
the CIP list. 1 IT has annternal serviceaccount and
1 General Fund contributes to CIP $10M and $7M the ability to transfer funds within
respectively. divisions and has reserve for projects
f Once a project is on a CIP list, funds are appropriatec  (IT makes the decision and prioritizes
a maximum of 5 years. If not used By year through along with an internal committee calle
auto carryovers, then project needs to be reapprdve IMSQ.
(i.e. street, roads, sidewalks are most common 1 Could also go to Council for anything
carryovers). over $50K to make budget changes.

1 Enterprise Funds: Wastewater Treatment Plant,
Stormwater, Marina Golf Course Operations, the
Marina. Golf course is managed by American Golf Cc

1 Internal Service Funds (Enterprisend): Self Insurance
Fund, IT, Vehicle Equipment & Replacement, Buildinc
Facilities Fund.

Engineering & Transportation

The department is made up of three divisions and is responsible for all engineering and
transportation related services for the City.
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http://www.sanleandro.org/civicax/filebank/blobdload.aspx?BlobID=24039
https://www.sanleandro.org/civica/filebank/blobdload.asp?BlobID=14286

The Administrative Services Divismavides acquisition and management services for
Cityowned properties, financialmy F 3SYSy 4G 2F (GKS / AdeQa /I LA
oversight of federally funded transportation projects and support to the other two

divisions within the department.

The Land Use Divisipnovides engineering services to private development projects in
the City of San Leandro. This includes a review of all subdivisions and other private
developments, as well as permits for construction within public rigiiteay and

grading permits. LanBevelopment staff administers the City Sidewalk Program,
Undergrounding Districts, Assessment Districts and implementation of the Urban Runoff
Clean Water Progranthe Land Use / Transportation Section also provides traffic
engineering and transportationignning services for the City.

The Project Development Divisjmmovides engineering services in support of various
public improvements and provides engineering related services to staff in all City
departments. This division implements the City's Caitgrovement Program, which
includes contract development, project oversight, and design services for capital
projects within San Leandro. Examples of capital improvement projects include street
improvements, sewer replacements, street tree planting, myoaicbuilding
enhancements, and Marina area and park improvemefitss division is also
responsible for inspection of public improvement projects during construction.

Current projects include sanitary sewer replacement and repair (2017-2018) including
routine & specific CCTV inspections, with locations where critical defects and distresses
are found listed for repair and/or replacement. Annual Street Overlay/Rehabilitation is
also continuing for select streets throughout the City, as well as annual street sealing.

Fiber Conduit Networking Extension Project

San Leandrods original fiber optic | oop spann
City. In an effort to promote business growth, the City applied for and was awarded a
matching $2 million grant from the United States Economic Development Agency (EDA)
for installation of communications conduits into under-served industrial areas. This
included an expansion of approximately 8.1 miles, including the Adams Tract (Doolittle
and Dauvis to the north), Marina Blvd Loop (Marina, Farrallon Dr and Monarch Bay Dr),
and the Teagarden/Alvarado loop. Lit San Leandro has populated the Adams Tract and
Teagarden routes with hundreds of strands of fiber optic cabling and is serving
businesses with those areas, while the Marina area conduit will be utilized for the
upcoming Marina shoreline redevelopment and to connect the new, state of the art
Mulford Branch Library with gigabit speed Internet service.

With favorable construction results, the City ended up with a surplus grant balance,
which it utilized to add an additional 1.3 miles of additional conduit. These expansion
routes included Washington Avenue, completing a network loop between the City's
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Public Works Service Center and conduit in San Leandro Boulevard at Polar Way, as
well as conduit to two traffic signals for future signal interconnects and conduit to the
San Leandro Hospital and the Ghirardelli Chocolate properties. In addition, a critical
route was added between the Main Library and City Hall running up to eight feet below
the San Leandro Creek, providing a superior and resilient connection between those
facilities. Construction was completed in fall 2017.

Interview with Engineering & Transportation

Engineering and Transportation Department (Keith Cooke, Kurry Foley, Dean Hsiao, Reh Li

/| KSYy> W2KYy hQ5 NDcobe? 23f2817b A O] ¢ K2Y0

Key Findings Opportunities & Needs

f Departmentprojects arepartiallyfunded § aSSGAy3a SAGK dziAfAGAS
by Alameda Countyransportation Division opportunities. Need to develop a policy on

each year and is usually underfunded. GY2NF G2NRAdzY 2y ySg LI O
1 5 Year grantrom Alameda CT®ill apply 1 Department has interest in dig once policy,
$15M toward roads (still $100M behintt) especially in conjunction with eledatal
reduce backlogHowever, rising costs have undergrounding. Need to first develop a clear mag
both increased the backlog and reduced of where they want fiber to go (network design).
the amount of work that canddone with |  Fiber assets are tracked via GIS in SLAM to
the grant. determine where conduit goes and then referring
1 Alleyways are maintained by Public Work PDF copies of maps; department would love to ha
1 Work done in the public righdf-way. fiber tracking capacity.
Encroachment permit polices fall under = § Opportunity for planning staff to handle policy
municipal code. writing and adoptiong addressing aesthetic and
1 Engineering & Transportation meets with design issues, with Engineering responsible for
all utilities once per year to review project public rightof-way issues. Public property
underway aw to determine challenges an Engineering. Private propertyPlanning.
opportunities. 1 Need b establish a colocatidhmandate.
1 LSL and BART share the same fiber cabli 1 Need policy on pole leasing (cash, trading a City
back to Oakland. asset for Carrier asset, trading pole assets for fibe
1 Wireless and pole attachments are handl assets, etc.).
through encroachment permit process. 1 The Department currently has an informal approa
9 Underground Utility Fund (used to to assure quality development (including new
underground basic utilities) is tappedit in conduit for new development), and would like to
order to support E. 14St. codify the process.
Undergrounding. 9 Needs the strategic plan in order tievelop fiber

roadmap to help them identify appropriate fiber
requirements for new development.

48 Colocation refers to the practice by which multiple carriers attach devices teahe poles or other locations,
limiting the space required for multiple networks to operate in one area.
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Public Works

The Public Works Department is responsible for the operation and maintenance of the
I n trdets end otger puhlidrightseof- f ac i | i
way, street trees, storm inlets, sanitary sewers, recycling program, environmental
services, as well as overseeing the San Leandro Recreational Shoreline (including the
Marina, Monarch Bay Golf Club, the Bay Trail and marshlands). The Department also
maintains and manages three golf courses*® and the water pollution control plant. San

Citybs i

Leandr obs

nfrastructure

Public Wor ks

Depart ment

Lighting system whereby over 4,000 new LED street lights are now managed in a
centralized control system.

Interview with Public Works

Public Works Department (Debbie Pollart, Dean Wilson, Steve Lomar@gtober 24, 2017

Key Findings

f

E R

PW maintains light poles and Climatec completed
the LED light installation. GIS has maps of all light
poles and manholes.

Public Works maintains all parks and sports fields
Internal communicatiommong PW Staff primarily
with cell phones, although radios used occasional
(as in Oakland Hills fire).

Public Works has one large radio antennae, but
usage is undetermined.

Plant and Public Works are both connected to City
Fiber; both have Wi.

Maintenance is atsred responsibility with
Engineering. Engineering and stintractors take
care of sidewalk replacements. Public Works doe:
G6KS WwaiNBSG INARYRAQ 0oL
Caltrans maintenance (weed abatement State
proprety) is complaint driven ly ¢ no routine
maintenance. They do an adequate job of
maintaining signals.

There is no joint maintenance agreements or
projects with BART.

There are homeless encampments in the City/are
and Public Works is responsible for clean
up/maintenance of camps.

Alameda County is responsible for maintaining flo
control basins.

Opportunities & Needs

f

f

f
f
f

= =4

Improve communications witRG&E to be
aware of PG&E projects.

Harvey Mudd college students
collaboraed with Paradox Engineering to
build a new smart garbage can app for S
Leandro. Would be nice to have smart
garbage cans at parks and sports fields.
Cameras needed at parks and sports fiel
to deter graffiti and vandalism.

A camera is present at the Plant
(entrance).

Cloud based system at plant tracks
maintenance & scheduling, but Wiis not
always available in field and employees
reluctant to usetheir own cell data. Wi

is available at the plant.

No smart meters in public parking space:
/I AGe@Qa LI NJAYy3I 3l N
under a new Downtown Parking Master
Plan, currently in implementation

A good fiber strand product needed to
help monibr/coordinate activity..

Need to assess condition of undergrounc
assets.

49 Monarch Bay Golf Club, Tony Lema golf course and the MattimdeQolf course
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9 IT provides support for employee cell devicesto  CIP projects need to ide?tffy maintenanc
make sure employee has access to City apps on i and replacement funding sources (Smar
device. City technology can help).

9 Street lights ar@ mix ofmetered and unmetered.

Recreation and Human Services

The City Recreation and Human Services Department consists of two community
centers®, and three community pools®!. In addition, there are 23 parks and recreation
facilities including community and neighborhood parks, swimming pools, an aquatic
center®?, dog park, tennis courts, ball park and sports fields. The parks range in size from
the smaller 1-acre neighborhood parks to the 30-acre Marina Park.

Additional services offered under the Recreation and Human Services Department
include Human Services, which provides social service resource information and support
for nonprofit organizations; the Kids Club, an afterschool program for transitional
kindergartners through 5" grade; Senior Services; Volunteer Services; and a variety of
other programs for children, teens, adults and seniors.

Interview with the Recreation and Human Services Department

Recreation and Human Services Department (Jeanette Dar@ytober 24, 2017

Key Findings Opportunities & Needs

1 The Cherry Festival is the only major { Presently none of the parks have Wifi, although CIP
City-run event They have a new app fo a $200k budget to install ithe most heavily used
the festival, which had 100 Gb of data parks.
downloaded via public Wifi (5,000 1 Possibility is to backhaul fiber that is already going in

connections over 8 hours). schools (many parks are adjacent theols). The City

1 Department manages fields for various IT and SLUSD have begun discussions.
sports leagues and Recreation managt § Some City pools still need Wifi. Boys & Girls Club/po
scheduling for all Rec facilities. connected.

1 TheDepartment offers and manages  Updating of cameras at community centers is needet
various activities in the community (currently managed by PW\leed for cameraat high
including events for teens, at senior incident parks (Marina, Aqtia Center at Washington
center, outdoor movie nights, and it is Manor, Halcyon).
experimenting with outdoor music at Aquatic center pools are quite dated, but would be ni
the shoreline. to have equipment/sensors connected to fiber if

1 Rec has about 15 computers at the possible. Having infreed (movement) detectors is
Senior Center. desired.

50 Marina Community Center and the Senior Community Center
51 Farrelly, San Leandro Boys & Girls Club and the San Leandro Family Aquatic Center
52\Washington Manor Park
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1 There are Eommission and 2 advisory § Looking to film some events and would like to view

groups that meet at various locations. | real time. For example, the new competitive pool mic
meeting is not an A¥nabled facility require fiber so that competitive swimming events ca
(City Hall, Senior Community Center), be televised in real time.

then meetings are typically recorded b § New shoreline park may require Bay programming tc
cell phone. support activities.

1 ActiveNethas had a problematic 1 Shoreline development as a Smart Communistils
implementation due to lack of training, undetermined as staff project manager or developer
but a budget has been established to have not indicated their intentions regarding the tech
train staff over next 2 years. infrastructure.

f Regarding Human Servicgthere are  § Human Services is capturing new data (LotaData
no HUD vouchers in San Leandro. Mo dashboard obtained through STIR program) to refrar
of the homeless are in about 115 the mindset of staff and tonake programming
encampments, wh many living in cars decisions. Previously there was no historic data.

and RVs at the Marina.

Information Technology

The Information Technology Division provides technology solutions, guidance, training
and support for the growing technological needs within community. This includes its SL
Wi-Fiber and an Open Data Hub (providing various GIS information and public records).

In July 2015 the City of San Leandro launched SL Wi-Fiber, free public wireless internet
service in the downtown core. The gigabit Internet system utilizes fiber in Lit San Leandro.
The system has since been expanded to the Senior Community Center, the Casa Peralta
and Cherry Festival area on West Estudillo, the Marina Community Center and Civic
Center and Boys & Girls Club, City Hall, the Police Department and exterior Civic Center
plaza, Main Library, Public Works Service Center, and Water Pollution Control Plant. In
2017, City Council authorized a capital improvement project to expand public Wi-Fi into
parks and other City facilities.

The needs of the Information Technology Division have been addressed throughout this
Pl an. | T6s personnel were contributors to man
inits devel opment . | n erofsechnaobysoluians, thehirdorn@iioh y 6 s pr
Technology Division needs are comprehensive of all other departments described herein.

Police Department

The City of San Leandro Police Department (SLPD) is comprised of four divisions and
units including the command staff, management staff, crime prevention unit and traffic
division. SLPD offers a variety of programs including alarm system registration, child car
seat safety, citizens police academy, citizen ride-along, crime free business program,
crime free multi-housing program, National Night Out, neighborhood watch, police
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explorers, teen policy academy, video surveillance camera registration, volunteers in
police service and a free telephone reassurance program.
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Figure 2. San Leandro Police Departme

e —
_Ch ief of Police
Ci t
//;7:)" % Cu\\\\\\
e -1

Police Captain

[ Patol & Traffic |}

. Rick DeCosta [ Randy Brandt
Police Lieute . Police Lieutenant b
Ron Clark Isaac Benabou
Police Lieutenant Police Lieutenant
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raffic Eni

Presently, and even more so moving into the future, public safety demands high-speed,
reliable connectivity to ensure for effective management of their mobile information
technology systems. Additionally, the use of closed circuit television, traffic cameras, and
pedestrian and bicycle safety initiatives linked to Smart City Applications will continue to
underscore the importance of technology to the Police Department. These applications
and initiatives are further outlined in Section 2, the Smart City Strategy section of this
Plan.

Fire Department

The Alameda County Fire Department (ACFD), through a contract, provides services to
the City of San Leandro. ACFD services include fire suppression, hazardous materials
migration, paramedic services, urban search & rescue, fire prevention and public
education. In addition, ACFD offers various community education programs including
safety presentations, CPR and AED training, fire extinguisher training, ride along
program, station tours and Vial of Life.

There are 5 stations, 1 administration office and 1 training facility located within the city.

A) Administration Office (835 East 14™ Street)
D) Training Facility (890 Lola Street)

9) ACFD Station 9 (450 Estudillo Ave.)

10) ACFD Station 10 (2194 Williams Street)
11) ACFD Station 11 (14903 Catalina Street)
12) ACFD Station 12 (1065 143" Ave.)

13) ACFD Station 13 (637 Fargo Ave.)

= =4 -8 -8 _-9_95_2
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Figure33. Alameda County Fire Department Locations in San Leandro
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SAN LEANDRO UNIFEBIOOL DISTRICT

The San Leandro Unified School District (SLUSD), a special district that is not part of the
City, is comprised of 8 elementary schools, 2 middle schools, 3 high schools and 1 adult
school. There are also 5 administrative offices. In the 2016-2017 school year, the district

had 8,638 students enrolled and 422 teachers employed, representing a 21.2 pupil to
teacher ratio.

Figure34. San Leandro Unified School District Schc

Elementary Schools Middle Schools High Schools Adult Schools
Garfield Bancroft Lincoln High San Leandro Adult
Jefferson John Muir San Leandro High
James Madison San Leandro High
Korematus Campus
McKinley
James Monroe
Roosevelt
Washington

Woodrow Wilson
ERate Spending in San Leandro
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E-Rate is the commonly used name for the Schools and Libraries Program of the
Universal Service Fund, which is administered by the Universal Service Administrative
Company (USAC) under the direction of the Federal Communications Commission
(FCC). The program provides federally-subsidized discounts to help schools and libraries
obtain affordable telecommunications and Internet access.

The E-Rate program is one of four federal programs funded through the Universal Service
Fund fees that are charged to telecommunications companies that provide interstate
and/or international services. This fee is passed on to consumers on their
telecommunications bills. Since all households that subscribe to video and/or telephone
services are required to pay into the Universal Service Fund, it is important that
communities maximize their participation in the E-Rate program to help recoup the
investment  made by their residents that pay into the fund.

San Leandro Unified School District subsidy rate is 80%. This means that 80% of the
school district's total telecommunications and Internet access costs are funded by the

federal government and that the school district must pay the remaining 20% through its
own internal cost allocation.

SAN LEANDRO PUBIBRARY

The San Leandro Library System consists of a Main Library, three branch locations

(Manor Branch, Mulford-Mar i na Br anch, South Branch), Casa
house museumo), and the San Leandro History M
computer tutors, Discover & Go Museum Passes, an Electronic Learning Center,

meeting rooms, Project Liter acy, public computers and a Vete

addition, the library system offers a variety of programs for adults, children and teens
including tutoring, book clubs, reading programs, homework help, downloadable e-
books and online learning.

Interview with Public Library

Public Libraries (Theresa Mallon, Bill Sherwoed)ctober 24, 2017

Key Findings Opportunities & Needs

1 Wifi available at Main (Cisco 1190 9 Business training & services (although a challenc
11 access pointsCIP project to as many homeless people use library).
upgradeWi-Fi at Soutrand Manor 1 New library planned at the Marina (to replace
Mulford will be entirely rebuilt with Mulford). Could beome a tech showcase
the Shoreline project. 1 More collaboration with schools, but library offers

1 There are 70 computers at the mai classes and opens library to students as needed
library and most are always off-days.
occupied. Wireless printers are 1 Meeting rooms seldom useglopportunity to
available at Main and Manor. become a smabusiness incubator. Challenge is

that community groups usthe meeting rooms
throughout the year.
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1 Meeting rooms are free for nen
profits and there is a fee for generg
public u®.

1 Mulford Branch has no fiber (but
T1).

1 IT manages all computers and
electronic devices.

1 Local San Leandro access channe
managed by IT.

1 There are 3 cameras in Main, 12 ai
Manor, and approximately 50
throughout library system.

1 RFID program is iIMSCBudget
(auto book check in) is yet to be
scheduled. Very important service
for nontech library users.

SAN LEANDRO HEALRIECA

| ]

No AV hookups available in Carnegle Auditorium
Additional AV equipment needed in meeting roon
Meeting room space could be-anvisioned for
small business activities, child computer commor
hackathons, etc.

PlannedCIP upgrades to bring AV improvements
library ¢ allowing for live broadcasts of Council
meetings.

Nobody is actively managing/programming conte
on public access channel due to lack of content.
/I AGedQa tdzoftAO LYyFT2 h¥T
South Brach could be moved to Bayfair and turn
into a tech library/hub.

Broadband is expected to transform healthcare, simultaneously enabling better outcomes
and lowering costs. The National Broadband Plan says that Electronic Health Records
and Remote Monitoring technology could alone save over $700 billion over 15-25 years®3.
Beyond the cost aspects, using telehealth is a viable way to revolutionize patient care.
The American Medical Association (AMA) believes that the appropriate use of telehealth
applications to deliver care to patients could greatly improve access and quality of care
while maintaining patient safety. In 2014, the American Medical Association created
guiding principles for ensuring the appropriate coverage of telehealth services.

The AMA believes:

1 Telehealth provided over robust broadband networks can facilitate immediate
diagnoses and care to prevent lasting damage to stroke victims, prevent
premature births, and deliver psychiatric treatment for patients in underserved

rural areas.

1 Telehealth is viewed as a cost-effective alternative to the more traditional face-to-
face consultations or examinations between provider and patient.

1 Similar to regular small businesses, rural clinics and small physician offices have
the same price sensitivity to broadband, which is often priced beyond their
means or altogether insufficient to support their health IT needs.

53 The Federal Communications Commission. National BroadbandeCBlarecting America. AccessMay 12, 2016 from

http://www.broadband.gov/issues/healthcare.html.
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For patients, getting remote access to healthcare providers offers major advantages over
traditional methods of delivery. At the top of this list is making certain types of care more
accessible for those who struggle to get to distant medical facilities or hospitals.

Patient-provider communications

Patient self-management and provider feedback
Health literacy and lifestyle behavior modification
Medication management

Patient-provider consultations

geegee

Although telehealth is not a substitute for in-person visits, it can still provide face-to-face

care and improve practices of patient education.Br oadband i s crucial f or
healthcare providers as they begin to leverage electronic medical records and other

important capabilities of telehealth and the electronic exchange of health care information.

These and other healthcare applications used today require high performance broadband

capabilities.

There are 8 primary hospitals and/or medical facilities that serve the residents of the
City of San Leandro including:

Kaiser Permanente i San Leandro Medical Center (2500 Merced Street). The facility
includes a 275,000-square-foot medical office (with space for 116 primary-care and
specialty-care providers), as well as a 437,000-square-foot hospital with 216 licensed
beds, a 24-hour Emergency Department with 40 emergency treatment bays, 10 operating
rooms, a labor and delivery department and a neonatal intensive care unit.

San Leandro Hospital (13855 E. 14" Street) i This is an Alameda County facility
providing inpatient and outpatient services, including basic emergency services. It is
currently undergoing as $26.8 million renovation to meet current state seismic
requirements, as well as add 28 acute rehab beds, administrative offices, and
occupational/physical therapy treatment areas. Renovations are expected to be complete
in April 2019.

Fairmont Hospital / Alameda County Medical Center (15400 Foothill Blvd.) - Fairmont
Hospital is an Acute Rehabilitation Center treating severe injuries such as stroke, brain
and multiple-trauma. They provide inpatient and outpatient services. Fairmont also
provides a hospital-based Skilled Nursing Facility for long-term care services. This is in
unincorporated Alameda County.

Kindred Hospital (2800 Benedict Drive) i Kindred Hospital is a 99-bed transitional care
hospital, and also offers a 24-hour clinical care, and a 10-bed ICU. This is in
unincorporated Alameda County.
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San Leandro Surgery Center (15035 E. 14" Street) i The San Leandro Surgery Center
is part of the Sutter Health Network of Care. The facility offers most out-patient surgery
services, but also has limited overnight beds.

Epic Care (13851 E. 14" Street) i Epic Care San Leandro is part of the Epic Care
network (Bay Area) and offers surgery, endocrinology, infectious disease, internal
medicine, primary care and urology services.

St Lukes Subacute Hospital / Seaton Rehabilitation Hospital (1652 Mono Ave) - St
Luke's Sub Acute Care Hospital provides extended-stay nursing care to seniors with
varying levels of disabilities in San Leandro, CA. This is in unincorporated Alameda
County.

City Health Urgent Care (13690 E. 14™ Street) 7 This clinic provides urgent care and
out-patient services.

ANCHOR INSTITUTKBTAKEHOLDER INTERS|

Key Findings Opportunities & Needs

9 Crosslink has worked with Lit San Leandro (LS § Collaboration is needed with LSL on marketir
since 2011, but lately the relationship has bee pricing (construction costs) and pitching large
challenging in light of Comcast and AT&T building graups for fiber deployment.
installingfiber and offering incentives. As a 1 Competition with Comcast and AT&T is fierce
result, LSL has focused on 10v@ieless. and there are other providers that have

1 Crosslink has limited success targeting larger entered the market. Prior to LSL, there was
buildings with competitive/price pressure and little competition. As an established (first to
lack of marketing/price support from LSL. market) provider, LSL has an opportunity to

1 Crosslink will market and pitch customer, but i revitalizeits brand and partner to offer
LSL construction costs are not competitive, competitive plans/pricing and service to muilti
Crosslink will delpy wireless solution. tenant properties.

1 Crosslink has approximately 30 hawite 1 Biggest challenge is connecting property to
connected properties and about 30 wireless fiber. As a smaller company, the cost is a big
connections. The # of customers is more. hurdle. A more creative approach is needed.

1 It would help if City wuld let developers know
that they can build for fiber while digging
during construction (i.e. new development on
Williams).

Lit San Leandro (Kathy Otterson, Rene Camppo®xtober 24, 2017

Key Findings Opportunities & Needs

1 Focusing on growth bieasing dark fiber and  Building out WDMequipment in anticipation of
sell to ISPs and customers in San Leandro customer expansion.
want to connect buildings to fiber network. 9§ Nine San Leandro cell towers have connected
fiber.
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1 LSL partners with other entities to reach LSL interested and open to recommendations tc
customers outside of San Leandro. move more aggressively in terms of market
expansion and working with City to offer service
1 Itisexpensiveo build underground laterals. supplied on the n&vork; recognizing
City is expensive and slow to permit. opportunities to manage fiber more creativelyir
Customer connection is almost always kind services provided by ISPs).
subsidized by SL or CityLeasing to ISP via ¢ 1 Introduce a virtual marketplacea service that
wireless solution to extend to adjacent provides small business backup.
customers is usually the best solution 1 Enterprise based servicesimilar to Digital

Reality Trust (DRT).
i Identifying mutual expansions plans between Cit
and LSL will help to focus resources for expansi

RESIDENTIAIBUSINESS SURYEOMMUNITY BROADEMSSESSMENT

To assess the broadband experiences across the community, an online survey of San
Leandro households and businesses was conducted. The surveys were promoted in large
part with the help of San Leandro project staff. In sum, 1,883 (830 complete) San Leandro
households®* and 89 (59 complete) businesses®® responded to the survey.

The responses were entered into the survey platform and evaluated using Magellan's
established data analysis techniques. No answer weighting or bias tools were applied to
the data, and statistically significant differences between response categories are
highlighted and discussed where relevant in the needs assessment narrative.

The survey was designed to understand the current broadband environment, existing
residential & business needs and future opportunities. Responses are summarized in
this section, which provide insight into opportunities for fiber infrastructure to better serve
the Cityds business community.

Residential Survey and Needs Assessment

Responses to the residential survey were evenly distributed among the three San
Leandro zip code areas, with between 33 and 34 percent coming from each®8. The
average family size of respondents was 2.8 per household. This is slightly less than the
2.95 per household in California.5’

54The high household response rate lends to a high statistical relevancy of data. With approximately 32,000 householésiim®earthie 830
completed residential survey responses yield a 95% confidence level with a +3.36% margin of error, exceetliygeselarch standards of
95% confidence level and a £5% margin of error.

5 With approximately 8,600 businesses in the City the total responses yield a statistically relevant 95% confidence ewel2vitt06 margin
of error.

56 Appendix D contains detad graphs and maps from the residential survey results.

57.2012-2016,U.S. Census data

83| Page
City of San Leandro, CA
Fiber Master Plan

888.960.5299 www.magellan-advisors.com




The percentage of households with broadband in San Leandro is high, with 91%
subscribing to broadband service. Where access is available for San Leandro
households, the adoption of the internet and use of internet-enabled devices is strong. In
comparison, approximately 80% to 84% of all households in California have broadband
service®®. This and other survey responses to follow indicate that internet has become
heavily relied upon in the lives of San Leandro residents, suggesting strong demand for
residential broadband services into the future.

Figure35. Residential Survey Resujtdousehold Broadband Internet Subscription

Q.2 Household Broadband Internet Subscription
2%

= Yes, has broadband.
Internet access via cell, dial-up or satellite.

® No Internet access.

At 65% and 30% of all residential subscribers respectively, Comcast and AT&T are the
dominate providers of internet service in San Leandro. Over 1,300 respondents (91%)
indicated that broadband was their primary subscribed technology of connecting to the
internet. Of those, almost 60% currently subscribe to the internet via coaxial cable, with
15% accessing via DSL and 15% unsure. In comparison, only 6% indicated using fiber
optics. Having internet access was deemed to be critical or very important by 93% of the
respondents, with 96% indicating reliability as being critical or very important. A high
percentage also considered performance (90%) and price (84%) to be critical/very
important.

In regards to customer satisfaction, only a small percentage of the respondents reported
being very satisfied with any of the five variables. This ranged from just 13% being very
satisfied with tech support and customer service to 21% being very satisfied with internet
access. Overall, the level of satisfaction is on the low side with all five variables. Price is
where customers are most dissatisfied, with over 50% indicating they were either
Aisomewhat dissatisfieddd or fAvery dissat.i

58 (U.S. CensusDigital Divide)
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Of those expressing low overall satisfaction, 61% indicated that there were no other
(internet) service options in their area and 62% were dissatisfied because the
connection was slow or unreliable. These results suggest an opportunity for a provider
with high-speed, reliable broadband to capture significant market share with the
residential sector.

Figure36. Residential Survey ResuytReasons for Low Overall Satisfaction

Q.12 Reason for low overall satisfaction (very or somewhat).

35.0% =

29%

30.0% 29% 5ge,
25.0% 24% 23%
. 20% 20%
20.0% 18% 19%
16%
15.0% 14% %
10%
10.0%
7%
5.0%
0.0%
Main or Only  Major Reason Important Minor Reason  Not a Reason
Reason Reason
M No Other Service Other Services to Slow or Unreliable

M Difficult or Inconvenient to Switch

Magellan conducted a speed test among respondents®®, which revealed that both the
actual download and actual upload speeds are less than what was contracted or
advertised by the provider. It should be noted that the actual speed tested may not be
entirely accurate as some may have measured their speed with a Wi-Fi connection.

In general, most respondents are receiving other services from their broadband provider.
In addition to traditional internet services, more and more households are turning to ISPs
for complementary phone and TV services. In many cases, these are the result of
Abundl es 0 serfick proviglats. These bundles typically include telephone and
television services, alongside internet service.

Increasingly, television is being consumed on-demand, streamed, and accessed away
from traditional scheduled broadcast programming. Services such as Netflix, Sling, Hulu,
Roku, YouTube TV, Amazon, and others increasingly deliver their content via the internet
for a small monthly access fee. Even traditional broadcasters, such as CBS or ABC, or

59 0okla, a global leader in internet testing, data and analysis, provides a speed test that measures internet performaetecakd n
diagnostics. Using this test, bandwidth speeds were tested among survey respondents to identify true broadband speeds.
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sports networks, such as ESPN, have introduced subscription services, where content
can be accessed directly. All of these services deliver their content via broadband
internet, where they can be consumed on smart TVs, smart phones, or any internet-
connected device.

Survey responses indicated that these trends are also present among the residents of
San Leandro. Of the households responding, only 14% indicated they did not stream
video and 40% indicated they streamed at least 60% of the time. The internet subscription
model can be expected to increase in the coming years, increasing demand for unlimited,
high-speed broadband.

Figure37. Residential Survey Resuyltsraditional vs. Streamed Televisic

Q.16 How Much Traditional TV is Viewed vs. Internet-Streamed TV
25.0%

20%

0,
20.0% 18%

18% 18%
15.0% 14%
12%
10.0%
5.0%
0.0%

0% Traditional /  20% Traditional / 40% Traditional /  60% Traditional = 80% Traditional / 100% Traditional /
100% Stream 80% Stream 60% Stream [/40% Stream 20% Stream 0% Stream

The survey also indicates the high degree to which San Leandro residents have
integrated broadband access into their daily lives, for personal, health, education,
business and work needs, with many respondents indicating that they access the internet
for learning, business, or work on a daily basis.

Demand is strong in San Leandro, with numbers of connected devices set to climb as
more services and 5G devices come to market. While the survey did not ask for specific
devices inside the home that connect to the internet, the most current U.S. research®°
finds that devices related to security lead the way as the most used among households,
followed by devices that help manage utilities and energy consumption, smart appliances,
health monitoring, and entertainment/gaming systems.

80 Delivering on the Promise of Connected Homes: www.mckinsey.com/spContent/connected_home
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Gartner Research says there were 174 million smart homes in 2015, and that
number almost doubled in 2016 to 339 million. Consumer applications fueling
the growth of smart homes are smart TVs, smart lighting and various
automation tools, sah as smart thermostats, home security systems and
kitchen appliances. Overall, the total number of connected devices is expected
to hit 1.6 billion, up from 1.2 billion in 20£6

Further evidence of these trends is that, for the first time ever, 53% of U.S. households

have smart TVs that connect to the internet.®> Many multimedia entertainment systems,
thermostats, irrigation systems, food storage and preparation areas, and security and

monitoring systems are now connected to the internet, consuming even more home

broadband bandwidth. In the coming years, the explosion of internet-connected devices

in and around the MAsmart homeo wonlrebiderdtid ad t o
broadband connections.

Enabling smart homes is the ability to wirelessly connect all the various devices around
the house quickly and conveniently. This wireless connection is most commonly made
through Wi-Fi technology, which is often done through the use of a router with wireless
functionality. With the ease of Wi-Fi connectivity, homes are consuming more video and
streaming applications, which require significant bandwidth and reliability from their
broadband connections.

Today, average monthly broadband usage in U.S. homes is 190 gigabytes per month.%3
More than 95% of this traffic is video, as TV watching has moved from a group activity
where the whole family might watch the same show, to now being a personal activity. This
means that not only are homes watching video over the internet, but also that if four
people live in a household, four times the data is being consumed.

A majority®* of the households indicated they would subscribe to a community broadband
network offering download speeds of at least 100 Mbps. Responses also indicate that
most of the households are interested in higher bandwidth/speed with price acceptance
points varying by speed.

With at | east 34% of r espond-Ei(Sk-Wikiser),ntgg t he Cit
likely that more would use the service if it was promoted and/or additional hot spots
were added.

51 http://www.gartner.com/newsroom/id/3175418
52http://www.broadcastingcable.com/sites/default/files/public/pdf/Magid TubeMogulPressReleaseFINAL.pdf
8 http://igr-inc.com/advisory-subscription-services/wireless-mobile-landscapeO

6467% of survey respondents
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Figure 38. Residential Survey Resuliise of Public \Aki

Q.21 Does Anyone in Your Household Use the City's Free Public
WiFi, Library or Senior Center Computers?

»

mYes ® No = NotSure/Possibly

I n general, the Citybés internet service at 1
residential segment.
1 Library Wi-Fi: 56% rate as good or excellent and 44% rate as average to poor.
1 Library Computer: 51% rate as good or excellent, and 49% rate as average to
poor.
Senior Center: 45% rate as good or excellent, and 55% rate as average to poor.
Community Center: 45% rate as good or excellent, and 55% rate as average to
poor.
1 Public Wi-Fi: 38% rate as good or excellent, and 62% rate as average to poor.

T
T

Although the focus of this Report is on connecting businesses and anchor institutions in

an incremental fashion, these results provide strong evidence that eventual expansion of

San Leandrobds network to include r eupporttént i al
For the purposes of the current needs and capabilities of the City, this report focuses on
addressing issues of digital inclusion at this point in time; further evaluation is required to

better understand how a residential offering might function in San Leandro.

DIGITAL INCLUSION

Through discussions with San Leandro Management Staff and City Councilmembers, it
was clear that there is a strong desire to support underserved community members
through programs and services that help close the digital divide, homework gap, and
remove the language barrier to communications. Collectively, such programs address a
concept called ADigital I nclusion. o

Digital |l nclusion is defined as the dAability
information and communication technologies (ICTs). Digital inclusion encompasses not
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only access to the Internet but also the availability of hardware and software; relevant
content and services; and training for the digital literacy skills required for effective use of

inf or mati on and commun®% cation technologi es.

The Digital Divide, meanwhile, is understood to be the gap between those members of
society with access to modern information and communication technologies (ICT) and
those without it.°® For practical reasons, the San Leandro Smart City Strategy will
consider lack of residential broadband internet access, whether because it is unavailable
or, just as likely, it is unaffordable, to be the defining characteristic of the Digital Divide in
San Leandro. While some may suggest that smartphones can be a substitute for home

broadband, Pew Research found that cel |l ul

Digital Divide for these individuals and families still face constraints in doing things such
as online research, filling out job applications, accessing and reading content that is not
mobile-friendly, and more.®” For students, whether in K-12 or higher education, this lack
of home internet can manifest itself as
calledtheDi gi t al Di v i-aghethréahteconimunityramdeeconomic development
in the 21st century. %

Regarding computer ownership, 88.8% of San Leandro residents have a computer or
handheld device, which is just below the 89.7% at the state level.®°

Figure39. San Leandro Computer Ownersh

Subject San Leandro city, California
Total Percent
Estimate Margin of Estimate Margin of
Error Error
Total households 32,325 +/-2,020 () (X)

TYPES OF COMPUTER

Has a computer 28,708 +,/-1,681 28.8% +/-2.9
Desktop or laptop 26,254 +/-1,594 81.5% +/-3.5
Desktop or laptop alone 3,840 +/-881 11.9% +/-2.6
Handheld computer 24,379 +/-1,529 75.4% +/-3.5
Handheld computer alone 1,791 +/-716 5.5% +/-2.1
Other computer 3,555 +/-1,094 11.0% +/-3.6
Other computer alone 319 +/-404 1.0% +/-1.2
Mo computer 3,617 +,/-1,046 11.2% +/-2.9

However, only 77.6% of households have a broadband internet subscription, which is less
than the 81.3% at the state level.”® To put that another way, 22.4% of San Leandrans do
not have a home broadband subscription. While some fraction of this subset may be

8 https://www.imls.gov/assets/1/AssetManager/BuildingDigital Communities_Framework. pdf

8 https://whatis.techtarget.com/definition/digitaidivide

7 http://www.pewresearch.org/facttank/2016/10/03/smartphoneshelp-those-without-broadbandget-online-
but-dont-necessarihbridgethe-digital-divide/

68 https://www.benton.org/headlines/201&digitatdivide-index

89 https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtmi

0 https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtmi
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choosing to opt out of home broadband for many it may be likely that residential
broadband internet is either not available or is not affordable.

Figure 40. Presence afigtpes of Internet Subscriptions in Househt
Presence and Types of Internet Subscriptions in Household

Subject San Leandro city, California
Total Percent
Estimate Margin of Error  Estimate Margin of Error
Total households 32,325 +/-2,030 (X) (X)

TYPE OF INTERNET SUBSCRIFTIONS

With an Intemet subscription: 25441 +/-1,606 78.7% +-3.8
Dial-up alone (no broadband subscription) 367 +[-246 1.1% +-0.8
With broadband subscription: 25,074 +-1,588 77.6% +-38

DSL 4757 +-835 14.7% +-2.8
Mabile broadband 13,690 +/-1,606 42 4% +-46
Maobile broadband alone or with dialup 2,380 +-778 7.4% +-2.4
Cable modem 12,350 +-1,456 38.2% +-4.4
Fiber-optic 1,142 +-462 3.5% +-15
Satellite Internet service 851 +/-398 2.6% +-12
Without an Internet subscription 6,884 +-1.440 21.3% +-3.8

Demographically, computer ownership and internet subscription rates are high, and
particularly encouraging in San Leandro for the Hispanic/Latino community. However,
African Americans lag behind Whites, Asians, and Hispanics on both measures.™

Figure4l. Presence of a Computer Broadband Internet Subscription in Hous:
Presence of a Computer and Broadband Internet Subscription in Household

120%

100%

Ed
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White Hispanic or Latino Black or African American

m Has a computer m With a broadband Internet subscription

"1 https://factfinder.census.qov/faces/nav/jsf/pages/index.xhtml
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Income distribution is where the Digital Divide can be most clearly seen. While 80% of
households in San Leandro with annual incomes of $75,000 or higher have broadband
internet subscriptions, the number falls sharply to just 30% for households with less than
$10,000.72

Figured2. Percent of Households with Internet by Incor

% Households with Broadband Internet Subscription by Income
100%

90%

80%

T0%
60%
50%
40
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20
10
0%

Less than $10,000: $10,000 to $19,999: §20,000 to $34,999: $35,000 to $49,999: $50,000 to $74,999: $75,000 or more:

#

2

&

&

San Leandro can utilize its fiber optics network to develop models to address these needs.
Public Wi-Fi can be very effective tool in delivering free, high speed internet to residents
of the City. As the City itself has a surplus of internet bandwidth (the City, through its fiber
optic network, has a one gigabit internet connection and only uses 20-30% every month),
it makes sense to devise methods to deliver that excess internet bandwidth to pockets of
the community where it is needed most. Wi-Fi and the fiber network are the medium with
which this can be done.

To make effective investments, San Leandro should focus on affordable housing projects
that likely have the highest need. The map below shows all the existing and upcoming
affordable housing within the City. By leveraging its existing fiber and Wi-Fi infrastructure,
the City can potentially help encourage low income housing developers to invest in
broadband infrastructure in their projects, such as wiring for in-unit Wi-Fi and procuring
Wi-Fi hardware. This Plan recommends that City Staff make this process easy to
understand by articulating simple guidelines, partnering with developers, and utilizing its
service providers to manage technical details and design challenges.

72 https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml
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Figure43. Affordable Housing Map
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In addition, research done by the FCC identifies the census tracts with the lowest home
broadband adoption. Future projects to provide free or low-cost internet service can target
these areas as pilots, based on their being the areas of the biggest need.
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Figured4. Digital Divide Census @aaviap
N

City of San Leandro
Digital Divide Census Data

Finally, Digital Inclusion includes creating content and programs that help develop digital
literacy. The City of San Leandro is very proficient at outreach in multiple languages and
creating programs that support its very diverse community base. In addition, computer
labs in the Library System and Senior Community Center offer residents free internet
access and support. The City can continue to build on these successes by doing the
following:
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1 Offer computer training in languages other than English at community centers
and/or public libraries.
1 Consider partnering with local nonprofit(s) to offer the computer training and/or
train or place volunteers onsite. The nonprofits can place trainers and/or run
events onsite.
1 Consider purchasing a mobile computer lab for the community centers and/or
libraries. Since the centers have Wi-Fi, they would be able to offer training in
different rooms, or other sites / events.
1 Consider purchasing a license for online language training for the library and/or
school, and offer help sessions on how to use it.
1 Offer information about discount broadband and training opportunities at
community events. ISPs and/or nonprofits could set up booths.
1T Partner with the San Leandro and San Lor en:z:
outreach materials for students to bring home for parents and other family
members that promote the Citysos psogramsi ces a
1 The City can also develop an annual hackathon at its public library that brings
together the civic technology community from throughout the greater Bay Area and
beyond. A virtual hackathon could include participants from all over the world to
develop smart city solutions that are aligned with this vision and recommendations
of this Strategy.
1 The City can research lendable internet hotspots programs, that allow residents to
borrow Wi-Fi and cellular hotspots from the Library, just as they would books and
other media. These programs have been successful throughout the country,
including in Alameda County.
1 Lastly, the City can look to partner with organizations that repurpose old desktop
and laptop computers and give them away to members of the public. Such a
program woul d r epl a-gastepodiicg forCegacyP&€s. cur rent e

BusinesS$urvey antNeeds Assessment

As noted, there were a total of 86 responses to the business survey, of which 59
completed the survey’®. Of these, 34% of the responding businesses were in

manufacturing, t he most of any sector. Those
processing services, printing, design, packaging/supply, marketing and software
services.

3 Refer to Appendix D for maps of business survey results.
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Figure45. Business Survey ResglResponses usiness Sectol

Q1l. Responses By Business Sector

Other (Please Specify) N 9%
Scientific and Technical Services [ 5%

Retail Trade [N 8%
Restaurants/Food Services [l 2%

Real Estate Trade or Development [N 6%
Non-profit, Charitable [E_—— 8%
Medical, Health Care and Social Assistance Wl 2%

Manufacturing [ 4%

Logistics, Transportation and Warehousing B 1%
Legal, Management, Professional Services [ 6%

Information/Data Processing and Publishing B 1%
Hotel/Dining and Hospitality [} 1%

Health and Wellness, and Personal Care... Jll 2%
Government and Public Administration B 1%
Energy and Utilities B 1%

Educational Services [l 2%

Construction N 5%
Banking, Finance and Insurance [l 2%
Arts, Entertainment, and Recreation [l 2%

0% 5% 10% 15% 20% 25% 30% 35% 40%

On average, the businesses responding to the survey had 1 location in San Leandro
(maximum of 4 San Leandro locations), 3 total locations in other geographic locations
(maximum of 34), 38 employees in San Leandro (maximum of 500 in San Leandro), and
an average of 148 total employees (maximum of 3,000).

All of the businesses responding indicated they had internet service. The top three types
of internet service the businesses used were Fiber (27%), DSL (22%) and Cable Modem
(22%). The other category (11%) included CrossLink Networks, Fiber-to-node (Sonic),
Microwave, MPLS, The Gate High Speed and U-Verse.

Figured6. Business Survey ResuliBype of Internet Service

Q.7 Type of Internet Service

1%

S,

i

= Cable Modem Digital Subscriber Line (DSL)

= Fiber-Optic or Metro Ethernet = Fixed Wireless

m T-1, Digital Carrier Service m Provided by landlord/building owner
= Not sure m Other (please specify)
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Comcast (40%), AT&T (22%) and Crosslink Networks (19%) were the primary providers
of internet service to the businesses. A handful of businesses subscribed to Level 3,
Sonic, TPx and Paxio.

Figure47. Business Survey Resqltaternet Service Providers

Q.8 Provider

= Comcast AT&T = Crosslink Networks
u Level 3 u Other = Paxio
= Sonic TPx Communications = Unwired

The following table indicates average download/upload speed (contracted/advertised), as
well as the average monthly cost by provider.

Figure48. Business Survey ResqgltSontracted Vs. Actual Provider Speeds

Provider Avg. Download Mbps Avg. Upload Mbps Avg. Monthly Cost
(Contracted) (Contracted)
Comcast 64 22 $184.15
AT&T 29 10 $66.09
Crosslink 309 311 $435.69
Level 3 26 26 $756
Paxio 549 549 $356
Sonic 16 6 $173
TPx Comm 20 20 $180
Other 25 25 $280
Unwired 12 3 $160

When measuring the actual download and upload speeds (using respondent-reported
Ookla results), the results were much less than advertised for the 3 primary providers.
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Comcast: 43 Mbps Down / 23 Mbps Up

AT&T: 12 Mbps Down / 2 Mbps Up
Crosslink Networks: 67 Mbps Down / 47 Mbps up

Among respondents, 19% indicated they were connected to the Lit San Leandro Fiber
network. Of those, 71% had Crosslink Networks as their internet provider, 14% used
Paxio, 7% were unwired and 7% did not know their ISP.

Figure49. Business Survey ResqgltSonnection to LSL Fiber Netwo

Q.9 Are You Connected to the LSL Fiber Network?

@

HYes ®mNo = Notsure

Of those businesses responding that were on the fiber loop route, 24% indicated they
were not on LSL because the price was too high. Moreover, 35% were not familiar with
LSL but it was unclear if they were on the fiber loop.

Figureb0. Business Survey ResglReasons for No Connection to LSL Netw

Q.12 Why Are You Not Connected to LSL?

= The cost of connecting to the loop is too high (i.e., the "lateral" connection)
= My business is not on the fiber loop
= I'm unfamiliar with Lit San Leandro

Other/Not sure (please specifiy)
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Additional comments from businesses not on LSL included:
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In general, most businesses responding to the survey indicated that having a choice of
multiple ISPs was important to extremely important (76%).

Figureb1. Business Survey Resgltmportance of Choice of Provider

Q.13 Importance of Having a Choice Among Multiple ISPs
40%

35%

30%

34%
26%
25%
20% 19%
16%

15%
10%

5% 3%

1%
0% | -

Extremely Very Important Somewhat No opinion Notimportant
Important Important important

Most businesses indicated having little disruption with their internet service, yet 18%
indicated having some issues.
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Figure52. Business Survey ResglService Disruption Issue

Q.18 How Many Hours per Month Do You Experience Internet
Disruption?

Total disruption (one day or more per month) I 2%

Moderate disruption (1-4 hours per month) 16%

Minimal disruption (less than 1 hour per month)

42%

No disruption

40%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Of the businesses responding, 74% indicated some level of satisfaction with their overall
internet service, with 36% indicating they were very to completely satisfied.

Figure53. Business Survey ResgltQverall Satisfaction with Service

Q.19 Overall Satisfaction

30%
27%

25%
25%

20%

15% 13% 14%
11%
10% 9%

5%

0%
Completely Very Somewhat Satisfied Somewhat Very Completely
satisfied satisfied satisfied dissatisfied dissatisfied dissatisfied

Performance/speed and price/value received slightly less favorable ratings, with 68% and
69% respectively i indicating some level of satisfaction.
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Figureb4. Business Suey Resultg Satisfaction Factors

Q.19 satisfaction: Performance/Speed and Price/Value
35%

32%
30%
25%
21% 21% 21% 21%
20%
16%
14% 14%
15%
11% 12%
10%
5% 5%
o, 4%
. | i =B
0% ||
Completely Very Somewhat Satisfied Somewhat Very Completely
satisfied satisfied satisfied dissatisfied dissatisfied dissatisfied

®m Performance/Speed ® Price/Value

Approximately 81% of business had some level of satisfaction with the reliability of
internet services, and 65% had some level of satisfaction with technical support and
customer service.

Figure B. BusinesSurvey ResultsSatisfaction with Reliability and Tech Suppc

Q.19 Satisfaction: Reliability and Tech Support/Service
40%

35% 34%

30%
25% 24%
20%20%
20%
15% 15% 15%
15%  13% 1e% 13%
10%
° 6% 7% 7%
5%
0%
0

Completely Very Somewhat  Satisfied Somewhat Very Completely
satisfied satisfied satisfied dissatisfied dissatisfied dissatisfied

R

M Reliability m Tech Support & Service

Other comments related to the significant impacts of internet service disruption to
businesses or organizations over the past year included:
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AAT&T di srupted i nt erronwitd esresr vtioc eGo nsowa sttc h3e dmopn t
AfiHad to work in a coffee shop when connec

ifiHad t o have Co R0 tamedovectbenceurse ai 2 yeads due to major interruption
i ssues and their prices continue to rise;

fi R oevigsuei probl em with | P address, replaced and
ASIl ow speedso

iSomeone hacked | P addresses and we had to get a
and caused a | ot of issueso

AWas a couple days wit houtisoldiardea new acighbbrenovadirs e t he b
when their internet was connected a couple

iWe had 2 o utiaopeo$whichelasted sgveral hours, perhaps even a day; PAXIO
was very proactive in resolving it and promised to upgrade infrastructure to prevent such events
in the futureo

AiWe run entirely on internet for our payments

With just 25% of responding businesses indicating all internet needs have been met, there
appears to be a high potential for businesses upgrading their internet service in the future.
Reasons for not yet pursuing these upgrades were given as follows in Figure 54.

Figureb6. Business Survey ResglReasons for Not Upgrading Servit

Q.21 To the Extent You Want to Upgrade Your Business Internet
Service, Why Have You Not Upgraded?

o

2%

= All internet needs met
Better services not available from other providers
= Lack of necessary technical skills
m Price/costs
= Unsure of other providers in the area

m Other (please explain)
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Almost 80% of businesses expect their internet and broadband needs to grow over the
next 5 years, with 35% anticipating significant growth in usage.

Figureb57. Business Survey Resqgltshanging Needs in the Next 5 Yee

Q.25 How Will Your Internet Bandwidth Needs Change in the Next

5 Years?
50%
5% 44%
40%
35%

35%
30%
25%
20% 19%
15%
10%

5% 2%

0% 0% —

Increase a lot  Increase a little  Stay the Same Decrease N/A or not sure

Just over half of the businesses indicated they would be open to subscribing to a
community (fiber-optic) broadband service.

Figureb8. Business Survey Resglt®@penness to Community Broadband Service

Q.26 Would You Have Any Concerns/Reservations About
Subscribing to a Gigabit Fiber Optics Community Broadband
Service?
60%
51%
50%

40%

32%

30%

20%

10% 5%
0% N
Yes Not Sure No

103| Page
City of San Leandro, CA
Fiber Master Plan

888.960.5299 www.magellan-advisors.com gig@magellan-advisors.com




1P

The survey asked businesses to imagine having a fiber-optic internet connection with
unlimited speed and data and how this might enable them to enhance overall
performance and improve their bottom line. Some of these benefits included:

AfBeing able to offer Wi fi to my customers anc
fBetter customer serviceo

AfDecrease wampl boymes Hlorng work onlineo

ADefinitely wild.| i mprove my international TV a

AfEase of transferring | arge print files for

il do a | ot of my busi n@waling/downlbadiagltdsgcure sites; luse bi nar s

a | ot of sensitive dat a, mu st have a 10009

il mproved Vol P and video calll guality would be g

internet does not make my business look professional; | sometimes need to download client

videosicurrent connection speeds make that p

Ail't could enable us to provide streaming ART cul't
global audience; | have suggested for years for the city to monetize the fiber loop with internet
services, email services and anything else that can be offered to the community at a discounted

rate while providing superior reliability, servi

Al't could improve our dkeléemwmesabl es

Ail't may save us time throughout the day working w
via email; emai | service would speed

Ailt would give us a unique value proposition as
our signed-up employers to impact our schools; all our technologies use internet for the most

parti so model ing great wuse and connectivity woul c

V

AMany of our programs are c¢cloud based and

~

ANo out ages -adoawnuobclasses ordackomfypayment; could also offerco-wor k s paceo

APurchase newer manufacturing equipment that <can
with staff and monitoring deviceso

AThat will help our company aviogtiméanédkeepiagodr upl oad
business growing and more reliable with

AfWe could add business management and customer en
would enhance customer experience and business functionality i potentially in highly impactful
ways o

"We could instal!l cruci al monitoring systems
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Almost 40% of businesses indicated they were using an internet-hosted/cloud PBX / VoIP
solution for their voice services.

Figureb9. Business Survey ResqlBype of Voice Services Used

Q.28 Type of Voice Services Used by Business
45%
o, 39%
40% 37%
35%
30%
25%
20%
15% 12%
10% 5%

) = I
. ]

Cellular/mobile Internet-hosted  Private key or  Traditional fixed Not sure/Don't
wireless PBX service PBX system landline know

Respondents indicated that the average monthly price paid for services is as follows:

Internet: $237
Phone (include VolP and virtual PBX): $476
Video (including conferencing, TV, etc.): $42
Cloud Services: $722
WAN: $91
Web Hosting: $123
Security/Surveillance: $100
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BUSINESS MODELS

In determining whether and how to provide community fiber network services, the City
needs to consider the different business models that municipalities and regions use to
provide broadband access capabilities. The factors that define what business model fits
well within the current environment, organizational and operational capabilities of the City
include competitive and market factors as well as financial and risk factors that determine
what risks, rewards, and funding commitments San Leandro is willing to accept for a
broadband initiative. The commonly implemented business models fall on a continuum
that ranges from low risk, low investment options to higher risk, high investment options.

As the City evaluates the various business model options along the continuum, it will
encounter greater degrees of risk and reward,; risk, in terms of financial, operational, and
regulatory risk; reward, in terms of community benefits, revenue generation, and overall

potenti al for

profit.

government participation in the delivery of broadband services.

These business models fall into three general types’* as show in Figure 60 below.

Figure60. Business Model Option:

The City owns the network

but outsources operation an

maintenance to a service
provider in return for a

Privately-Owned

Managed Services Model

The fiber network is owned
and operated by a service
provider, but the City is an

Gl yOK2NI Syl

City-Owned Model

The fiber network is owned
andoperated by the City

revenue share or other valug network.
Lower Risk Higher Risk
Lit San Leandrobés business model falls

Also, there are variations on the City-owned, or Public model around the extent of the

operation, as follows:

1 Infrastructure Provider: Municipalities lease and/or sell physical infrastructure,

such as conduit, dark fiber, poles, tower space, and property to broadband service
providers that need access within the community. These providers are often

7 Further information and examples of successful munidipaadband implementations is pvided in Appendix RMunicipal Broadband

Business Models.
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challenged with the capital costs required to construct this infrastructure,
particularly in high-cost urbanized environments. The utility infrastructure provides
a cost-effective alternative to providers constructing the infrastructure themselves.
In these cases, municipalities generally use a utility model or enterprise fund model
to develop programs to manage these infrastructure systems and offer them to
broadband service providers using standardized rate structures.

1 Government Services Provider: Municipalities that become a government
service provider will utilize a fiber-optic network to interconnect multiple public
organizations with fiber-optic or wireless connectivity. These organizations are
generally limited to the community anchors that fall within their jurisdiction,
including local governments, school districts, higher educational organizations,
public safety organizations, utilities, and occasionally healthcare providers. The
majority of these anchors require connectivity and often, the municipal network
provides higher capacity at lower costs than these organizations are able to obtain
commercially. Municipal and utility networks across the country have been built to
interconnect cities, counties, school districts, and utilities to one another at lower
costs and with long-t er m growt h capabilities that su
future needs and protect them from rising costs. In these cases, government
service providers may be cities, counties, or consortia that build and maintain the
network. The providers utilize inter-local agreements between public agencies to
establish connectivity, rates, and the terms and conditions of service.

1 Open Access Provider: (Recommended Option for San Leandro i Phase 2)
Municipalities that adopt open-access generally own a substantial fiber-optic
network in their communities. Open-access all ows these munici
the fiber and equip the network with the electronics necessary to establish a
Atransport serviceo orsirfiecconnecting witlh thetlaxal ser vi c
network. The City will provide last mile/lateral infrastructure and fiber to the building
and then service providers are connected to that fiber to provide end user services.
This is often referred to as a wholesale model. Open-access refers to a network
that is available for any qualified service providers to utilize in order to connect
their customers. It allows municipalities to provide an aggregation of local
customers on a single network that are able to compete for and provide services.
The concept of open-access is designed to enable competition among service
providers across an open network that is owned by the municipality. The
municipality retains neutrality and non-discriminatory practices with the providers
who operate on the network. The municipality establishes a standard rate structure
and terms of service for use by all participating service providers.

1 Retail Provider: This involves provision of business and residential services at
retail rates to customers.

107| Page
City of San Leandro, CA
Fiber Master Plan

888.960.5299 www.magellan-advisors.com




Figure6l. Variations of Business Model

PRIVATE OWNERSHIF

PUBLIC/PRIVATE

ANCHOR TENANT OB &

MANAGEMENT
Fiber Network Ownership City Private Owner City
Construction Costs City/Private Partner Private Owner City

Wireless Equipment . . . .
Ownership City/Private Partner Private Owner City
SySte”? Operations & City/Private Partner Private Owner City
Maintenance

Customer Service City/Private Partner Shared City
Technologg?;placement City/Private Partner Private Owner City
Marketing City/Private Partner Private Owner & City City
Digital Inclusion Initiatives Shared City City

Risk/reward profiles may be illustrated as follows in Figure 60.
Figure62. Business Model Risks and Rewar
PRIVATE OWNERSHIF

MANAGEMENT, CITY A
ANCHOR TENANT

PUBLIC/PRIVATE

CITYOWNED PUBLIC
OWNERSHIP &
MANAGEMENT

PARTNERSHIP

Moderate, depending on

Public Financial Risk

Private Financial Risk

City Revenue Sources

structure

Moderate, depending on
structure

Fiber Network & Revenue

Minimal to none

Moderated by Anchor
Tenancy

Fees from Provider, funding

Higher

None

Wholesale & Retail ISP

Sharing for initiatives Services
. Wholesale &Retail ISP Wholesale & Retail ISP
Private Revenue Sources . . None
Services Services
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Factors that guides the City of San Leandro in selecting and managing the best business
model for its own successful network deployment included:

Considered other successful implementations, and drew applicable lessons;
Considered unique needs and challenges of the community, and addressed them
in planning;

1 Drove to clarity of purpose among stakeholders regarding the purpose and goals
for the network;

Assessed the marketplace for current providers and services;

Used existing City infrastructure wherever possible in network design and
planning;

Build opportunistically;

Identified backhaul options to ensure adequate capacity;

Planned to leverage the network for additional uses once initial deployment
objectives have been satisfied;

Maintained a long-term view of investing in and operating the network;

Ensured clear financial expectations and sound financial projections; and,
Opened collaboration with partners, and maintain the relationship (i.e. Lit San
Leandro)

= =4 =4 = = = =4

= =4 =4
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CITY OF SAN LEANBHDURE BROADBANDWERK

This section explores the design of the Cityéo
an analysis of the potential business model with which the City can implement the
network, and the associated costs of each alternative.

SAN LEANDRIITY FIBER NETWORKIGN

Figure 8. City of San Leandro Proposed Fiber
Developing a city network through a two- Network and Buffer Zones
phased implementation strategy x
allows the City to prioritize
broadband needs, take advantage
of Agui ck wins, 0
opportunities, leverage costs
savings, provide for reinvestment
opportunities, and to build a high-
speed network that achieves the
goals of the City and the greater
community needs.

.....

Figure 63 illustrates the completion
of a two-phased approach. The
buffer zone illustrates the potential of
extending fiber to the business
community within the areas of the
network. Laterals to businesses
within the buffer zones are estimated
based on take rate assumptions and e B S e s o
the costs associated with extending fiber transport services to the San Leandro business
community.

e Phase 1 Fiber

e Phase 2 Fiber

This network design is based on a three-phased implementation strategy that includes:
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Figure64. Phase X Existing FibeNetwork Phase 1 is mostly finished today and is
the network that the City shares with
Lit San Leandro. Funds have already
been expended to build this network
either through direct investment by
LSL, and/or through other provided
grant funding.

Phase 1 covers a large portion of the
City and passes within 500 feet of
roughly 3,000 businesses or potential
subscribers. Lit San Leandro owns a
288 strand bundle through this
portion, of which the City owns 30
strands of fiber with unrestricted use
(while in the EDA expansion areas the
City owns an additional 48 strands of
fiber with restricted/noncompetitive
use). . In addition, the City maintains
and operates a separate 72 strand
bundle along the original route that connects the majority of its buildings, community
centers, and libraries, as well as traffic signals and other City owned facilities.

The City currently does not lease any fiber or bandwidth to any for-profit companies but

has | eft that to LSL. LSLO6s curr e businefsessi nes s
through ISPs such as Crosslink and Paxio, who then in turn sell broadband services to

the end customer.

It should be noted that the Lit San Leandro fiber assets are within conduit provided by the

City. This arrangement allowed the local provider (LSL) the ability to greatly reduce their
infrastructure costs when compared to a ftra
capitalize on existing City assets to reduce costs and thereby offer affordable broadband

services to the community.

If an outside vendor constructed a network a similar fiber-optic network without the benefit
of existing conduit, it may have cost as much as $12 million. Given the availability of
existing conduit, we estimate that the cost for the fiber was reduced to around $3.0-$3.5
million. This network build also provided the City with 30 strands of fiber in the original
area and 72 within the expanded area under the first amendment to the agreement.

The costs shown below do not show the value of the Phase 1 asset, but the potential out-
of-pocket expenses to build the network.
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