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1. Comprehensive Vision

This document presents a Countywide Broadband Strategic Plan outlining a roadmap for expanding and
implementing fiber optic infrastructure that will promote improved internet service to unserved and
underserved areas (as defined by the California Public Utilities Commission (CPUC)) within Contra Costa
County. This effort aims to build on the fiber transportation networks currently being planned and
implemented throughout the county, including CCTA’s Fiber Network Development, CCTA’s Smart Signal
System, and Citywide Fiber Master Plans. The resulting Plan will enable network connection by ISPs to ensure
bandwidth upload and download speeds of at least 100 Mbps to unserved and underserved communities.

1.1. Project Background

In July 2021, the CPUC established a Local Agency Technical Assistance (LATA) grant program in
accordance with Senate Bill 156. This program allocated $50 million for planning work that would
facilitate high-speed broadband infrastructure projects. The Contra Costa Transportation Authority
(CCTA) submitted a successful grant application and was awarded funding to prepare a Broadband
Strategic Plan. This plan was initiated in July 2023 and will be completed by March 2025. This will be
followed by broadband design details and specifications.

1.2. Project Purpose

The purpose of this project is to facilitate high-speed broadband service expansion to provide a
minimum 100 Mbps upload and download speeds to unserved and underserved households and
businesses throughout Contra Costa County. CCTA will explore leveraging existing and planned fiber
infrastructure to facilitate broadband expansion. The Broadband Strategic Plan will establish an
implementation roadmap that informs low-level network design for prioritized areas of the County.

1.3. Relevant Policies

CCTA currently does not have any existing policies in place related to sharing infrastructure or
broadband services. Examples from other agencies are described in this document.

2. CPUC Broadband Requirements

The CPUC and Columbia Telecommunications Corporation worked together to produce Broadband Factors
for Last-Mile Connectivity, December 2021. This document introduces guidelines for last-mile and middle-
mile implementations and connections in terms of fiber, conduit, and hubs to provide adequate infrastructure
capacity and organization/continuity across the entire network.

The CCTA Countywide Broadband Strategic Plan describes the critical infrastructure to facilitate network
connection between the statewide middle-mile backbone and the local community last-mile connections
provided by third party broadband infrastructure providers. Figure 1 — Network Architecture Concept
illustrates the network architecture for the middle-mile and last-mile broadband network components. The
segments outlined in blue clouds indicate the elements that will be defined in the Countywide Broadband
Strategic Plan. These segments will connect to the statewide middle-mile trunkline infrastructure back to
regional internet exchanges; as well as future infrastructure installed by third parties that provide last mile
connections to unserved and underserved business and households. The CCTA Broadband Strategic Plan is
not a typical “last-mile” or “middle-mile” system, rather it is focusing on providing connections and
infrastructure from the middle-mile network to encourage last-mile providers to complete broadband
connections to unserved and underserved communities.



Figure 1: Network Architecture Concept
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The following sections summarize the high-level CPUC recommendations for infrastructure and access to the
broadband network recommended by the CPUC. These guidelines may be adapted to suit the specific needs
of the broadband network in Contra Costa County, especially where there are opportunities to share
infrastructure with other uses. Specific recommendations for broadband infrastructure in Contra Costa
County are provided later in this document.

2.1.

2.2

2.3.

Fiber

Fiber optic cable will serve as the backbone of the countywide broadband network. Fiber optic cable
allows for high-speed communications and is how broadband will be provided to unserved and
underserved households. CPUC suggests a minimum of 288-strands with consideration of 432- or
864-strand in major cities and aggregation points. The fiber is to be single mode in a ribbon style.

Conduit

Conduit “banks” are stretches of multiple underground conduits running in parallel between the
same access points. For middle-mile applications, CPUC suggests a minimum of two 2” conduits for
immediate and near-term use, as well as two to six additional 2” conduits for longer-term future
growth. Two-inch conduits are recommended because they allow for spacing of handholes to a
maximum of 4,000 feet (based on the limitation of the conduit reels available from manufacturers)
while larger conduit requires much more closely spaced handholes, as low as 750 feet.

Access

Access points include handholes (pull boxes) as well as hub facilities. Per CPUC requirements,
handholes should be installed every 2,000 to 4,000 feet, depending on proposed locations of splice
points. Access points are essential for installation of fiber optic cable and maintenance of
infrastructure. In addition, access points house the splice cases and protect them from the



2.4,

environment and will be what service providers can use to tie into the cable and install the last-mile
infrastructure. Handholes and pull boxes being used for splicing are recommended to be minimum
17” x 34” x 24” unless a high fiber count is being used, in that case 36” x 48” x 36” handholes are
recommended.

Hub facilities should be installed in locations of cross connecting fiber paths and will house fiber
terminations and splices from different fiber paths and owners. Standalone hub buildings are a
minimum 10’ (width) x 12’ (length) x 10’ (height) and will serve as access points for ISPs to provide
new or different fiber terminations to serve specific network needs. Hub facilities should be
accessible 24/7/365 and should be located near accessible power. A hub building should be fire
resistant and protected from flooding, vandalism, or other potential damage.

The CPUC Broadband Factors for Last-Mile Connectivity identifies additional parameters for hub
buildings and access points.

Adjustments to Infrastructure Parameters

The guidelines described above and published by CPUC can be changed as necessary for the
countywide broadband network to suit specific needs in Contra Costa County. For the network, the
number and size of infrastructure will vary based on several factors:

e Density of unserved and underserved communities may require more fiber strands and
more access points for more connection.

e Partnerships with ISPs could lead to installing a larger fiber count or more conduit so more
infrastructure is available to be leased.

o larger fiber optic cable may require conduits larger than 2” to meet conduit fill
requirements.

e Large conduit duct banks may require more access points and closely spaced handholes.

e Microfiber cables may be required in locations with existing conduits/cables.

e Flexible innerduct may be required in locations with existing conduits.

e Additional partnerships with shareholders and opportunities for future expansion may
require additional conduits.

e Additional locations of cross connecting fiber paths may require additional hub facilities.

3. Fiber Infrastructure Policies and Business Models

As the broadband network is being deployed, presumably through partial sharing partnerships with non-
broadband infrastructure, CCTA will need to establish policies and agreements to operate and manage the
facilities. This will include parameters related to fiber usage, dark fiber availability, access restrictions,
maintenance responsibilities, and revenue and cost sharing, among others. There are currently no
agreements or policies in place through CCTA or the local agencies so new documentation will be required.

The following are examples of policies and agreements that have been established in other agencies across
the country.

3.1.

Municipal Broadband Services

In California, 18 local governments own municipal broadband networks, providing full or partial
internet service directly to households and businesses. These networks are often routed to areas
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where private internet service is either insufficient or unaffordable, information to each of these

networks are provided in Table 1 below.

Table 1: Existing Municipal Broadband Services in California

Provider (with Link)

Fiber Type

Services Offered

Beverly Hills Fiber

Fiber

Residential FTTH, Enterprise. (Network under
development.)

Burbank Water and
Power

Enterprise Services,

Dark Fiber

Enterprise, Anchor institutions and municipal
buildings.

City of Anaheim

Fiber, Dark Fiber

Anchor institutions and municipal buildings.

Enterprise, Anchor institutions and municipal

ity of Shaf A Fi
City of Shafter, C iber buildings.
Connect Anza Fiber I.Re5|‘den‘t|al FTTH, Ent'erprlse, An'chor
institutions and municipal buildings.
E e Anchor instituti cioal
Culver Connect Fiber nterprise, Anchor |r?st!tut|ons and municipa
buildings.
Glendale Dark Fiber Anchor institutions and municipal buildings.
Loma Linda Connected Fiber Residential FTTH, Enterprise, Anchor
Community institutions and municipal buildings.
Long Beach Dark Fiber Anchor institutions and municipal buildings.

Palo Alto Fiber

Fiber, Dark Fiber

Enterprise, Anchor institutions and municipal
buildings.

Pasadena

Fiber, Dark Fiber

Enterprise, Anchor institutions and municipal
buildings.

Plumas-Sierra
Telecommunications

Fiber, Wireless

Residential, Enterprise.

Riverside Dark Fiber

Enterprise, Anchor institutions and municipal

Network i ri Fiber buildings.
San Bgipo MuniciPg Cable, Fiber Residential, Enterprise
Cable TV < ’ '
Santa Clara Dark Fiber Enterprise.

Santa Monica City Net

Fiber, Dark Fiber

Residential FTTH, Enterprise, Anchor
institutions and municipal buildings.

Truckee Donner Public

Residential, Anchor institutions and municipal

Utility Fiber buildings.
Vernon Light & Power Fiber, Dark Fiber Enterprise, Anchotr)Lr;ls(;c.::;t;ons and municipal

As seen in the table above, most municipal broadband networks in California are based on “dark
fiber,” or fiber owned by the city which is not designated for use by the city and is available for leasing
to others (including third parties). The fiber is typically un-terminated and may not be continuous.
Two of the 18 municipal providers in California are utility co-ops with shared ownership: Connect
Anza and Plumas-Sierra Telecommunications.

Public-Private Partnerships/Revenue Models

There are 332 total municipal broadband networks in the US, but only 19% offer Fiber-to-the-Home
(FTTH) internet service for residential use. For the rest, fiber is used for government or public



networks. For the remaining 81% of broadband networks that do not provide FTTH internet service
for residential use, partnerships with ISPs are typically used to fill the last-mile gaps.

It is often cost-prohibitive for cities and counties to provide a fiber optic connection directly to
residents and businesses due to various items including maintenance responsibilities. Similarly, third
parties are unlikely to construct extensive fiber optic facilities if they cannot easily be connected into
their existing network. For this reason, many municipalities utilize public-private partnerships with
third parties to distribute risk and cost between the two parties and enable construction of fiber optic
infrastructure to remote or isolated residents and businesses.

In this case, the local government constructs a network of fiber that extends within reach of isolated
neighborhoods or groups of businesses. The agency may reserve a portion of the fiber strands for
government use, and lease remaining fibers to ISPs to complete the last-mile to reach new customers.

As an example, the City of Centennial, Colorado has constructed a 50-mile network with 432 strands
of dark fiber. Leases can range from one month to 20 years, and lessees may include businesses, ISPs,
community anchor institutions, or other government institutions. The City provides the leasing
framework in Table 2:

Table 2: Example of Infrastructure Leasing Costs

Cost trand i
Duration Min. # strands | Available to 08 (!oer strand pair
per mile)
Long term: 20 years 12 (one tube) All $2,750/yr
Community Anchor $110/mo
Short term: - :
2 Commercial / Private $137/mo
1mo-5yrs
ISP $275/mo

For comparison, using 2024 construction rates in the Bay Area, fiber infrastructure is estimated to
cost about $1.5M/mile (including design and administrative costs) based on the following
assumptions in Table 3.

Table 3: Example of Infrastructure Leasing Costs

. . Extended
Item Notes Quantity | Unit Cost Cost
. Per Linear Foot,
Conduit Two 3” Conduits 5,280 $125 $660,000
Per Each,
Pull Boxes 1 every ~500 feet 11 $3,700 $40,000
. . Per Linear Foot,
Fiber Optic Cable 432-strand 5,280 $20 $105,000
Hubs Per Each, 1 $40,000 $40,000
1 every mile
Traffic Control/Mobilization/ Lump Sum,
Contingency 30% of items above ! »242,000 »242,000
Design and Administrative Costs (40%) $420,000
Total | $1,507,000



https://www.centennialco.gov/Government/City-Projects-and-Initiatives/FiberWorks

Using the rates from Centennial, Colorado (increased by 25% for Bay Area costs) and the estimated
2024 construction costs in the Bay Area, the following calculation illustrates possible cost recovery
for CCTA assuming a long-term lease of 75% of the fiber capacity to third parties.

Table 4: Example of Infrastructure Leasing Costs

Item Notes Cost
Initial Construction 1 Mile of Infrastructure $1,507,000
$3,400 per fiber pair
20 Year Long-Term Lease 162 Pairs (432-strand cable has ($550,000)
216 pairs, 75% of 216 = 162)
% Cost Recovery over 20 years 36%

A fiber leasing business model will be further considered as this Strategic Plan moves toward
implementation.

4. Existing Conditions and Infrastructure Sharing

One of the first elements to consider for efficiently and optimally delivering broadband infrastructure to
unserved and underserved households/businesses is to explore the opportunity to leverage existing
infrastructure. Leveraging existing infrastructure will enable CCTA to cost-effectively expand the fiber
infrastructure to serve facilities and residences.

4.1.

Unserved and Underserved Households/Businesses

As stated previously, the purpose of this project is to accommodate high-speed broadband service
expansion (minimum 100 Mbps upload and download speeds) to unserved and underserved
households and businesses throughout Contra Costa County. Per CPUC, unserved and underserved
households and businesses are not currently served by a wireline connection that reliably delivers at
least 25 Mbps download and 3 Mbps upload speed.

Figure 2 illustrates where unserved and underserved households and businesses are located within
Contra Costa County. On this figure, the shaded blocks are Census Blocks separated by number of
California Advanced Services Fund (CASF) Priority Eligible Locations, color-coded as described below:

e Yellow: 0-10 eligible locations

e Light Orange: 11-20 eligible locations

e Dark Orange: 21-30 eligible locations

e Red: 30+ eligible locations (densest locations)

In addition, the green dots on the figure are “hex bin” aggregations of unserved mass market
locations within the nearest 1/25 square mile, as identified by the Federal Funding Account (FFA)
guidelines.

10



Figure 2: Contra Costa County Unserved/Underserved Communities
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4.2.

Infrastructure Sharing

While CCTA does not own existing infrastructure that can be shared for the broadband network, there
are upcoming projects that offer infrastructure sharing opportunities. The Caltrans Middle-Mile
Network, CCTA’s SMART Signal Corridors program, and the Countywide Fiber Network Development
have identified future fiber infrastructure paths that could either support implementation of the
overall broadband network, or benefit from broadband network deployment. In addition to these
larger infrastructure programs, there are several cities within the county that have existing or planned
infrastructure. These opportunities described below will be considered when determining priority
implementation corridors later in the document.

4.2.1. Planned Developments

Caltrans is in the process of designing and constructing fiber optic backhaul and broadband
infrastructure along many of the freeways in Contra Costa County. Figure 3 illustrates where Caltrans
is intending to install broadband infrastructure (all references to County Lines are assumed as Contra
Costa County):

e Highway 4 from Highway 242 to Eastern County Line

e Highway 242 from Interstate 680 to Highway 4

e Highway 24 from Interstate 680 to Western County Line

e Interstate 580 from Western County Line to Southern County Line

e Interstate 680 from Highway 242 to Southern County Line

e BART right-of-way from Southern County Line to Carlson Boulevard

e Union Pacific Railroad (UPRR) right-of-way from Interstate 580 to Northern County Line

11



e Highway 160 from Highway 4 to Northern County Line

These middle-mile deployments are critical links to the statewide broadband network and provide
the backbone transmission of local and last-mile broadband connections to the reginal internet
hubs.

Figure 3: Caltrans Middle-Mile Deployments
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In the context of broadband infrastructure, a leased segment is where a telecommunications company rents
equipment or network capacity from another provider, allowing them to expand their coverage or capacity
without the significant upfront cost of building it themselves. In this circumstance, Caltrans would be the
agency renting equipment. This arrangement typically involves agreements on usage and maintenance.
Conversely, an owned segment means that the company has built and fully owns the infrastructure, giving
them complete control over its use and management. While owning the infrastructure requires a higher initial
investment and ongoing maintenance costs, it can offer greater reliability and the ability to customize
services. Each option has distinct advantages and considerations based on financial and strategic goals. Both
leased and owned segments will be treated as equal in our connection to the Caltrans “Midde Mile”.

4.2.2. CCTA SMART Signal Network

CCTA is developing a SMART Signal Network that will provide an opportunity to install fiber optic
infrastructure to traffic signals along various corridors throughout the County. The SMART Signal
Network, as shown in Figure 4 is planned to be installed on the following corridors:

Camino Pablo in Orinda
Pleasant Hill Road in Lafayette
Moraga Road in Moraga

St. Mary’s Road in Moraga

o 23rd Street in Richmond and San
Pablo

o San Pablo Avenue in San Pablo,
Richmond, El Cerrito, and Pinole

o Appian Way in Pinole and El Sobrante

o O O O

12



o Contra Costa Boulevard in Pleasant Hill o Crow Canyon Road in San Ramon

and Walnut Creek o Bollinger Canyon Road in San Ramon
o Monument Boulevard in Pleasant Hill o Alhambra Avenue in Martinez
o Clayton Road in Concord and Clayton o Leland Road in Bay Point and Pittsburg
o Treat Boulevard in Walnut Creek o Railroad Avenue in Pittsburg
o Ygnacio Valley Road in Walnut Creek o Buchanan Road in Pittsburg

and Clayton o Auto Center Drive in Antioch
o Danville Boulevard in Alamo and o 10th Street in Antioch

Danville o Main Street in Oakley and Brentwood
o Hartz Avenue in Danville o Lone Tree Way in Brentwood

o San Ramon Valley Road in Danville and
San Ramon
Figure 4: CCTA SMART Signal Network Deployments
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4.2.3. Countywide Fiber Optic Communications Network

CCTA published the Countywide Fiber Optic Communications Network Development to outline a
countywide fiber optic network to provide a series of connected and redundant communication rings
with primary communications/server hubs at key locations. Included in this plan, which can be found
in Appendix A, were discussions on advantages of fiber optic cables, needs of the countywide fiber
optic network, proposed fiber optic layout, and discussion regarding different types of fiber hubs and
switches.

Figure 5 depicts the proposed fiber optic network and hub locations. The key to the ring topology is
spanning tree protocol which allows the network to reorganize and relink to all switches in the event
of a link break. There are three types of access points proposed for this plan which are summarized
in the Table 5 below. The proposed layout would not require utilizing any of the existing BART or
Caltrans fiber, rather, the fiber rings run mostly along frontage roads and stays within local
jurisdictions right-of-way.

13




Table 5: Access Point Summary

Access Point Type Description

Used to make intermediate connections in the fiber cable for
connection a building (i.e., Library, Police Station, etc.) or devices (i.e.,
Add/Drop CCTV camera, dynamic message sign, etc.). These can be replaced
with splice vaults and splice cases in most situations and are not
shown on the diagram below.

Used in locations to connect two, or more, rings creating secondary
rings to use for data link optimization or to connect to main
connection points such as City Halls. These would be the hub facilities
identified in the access points section of the CPUC guidelines.
Primary Hub
The primary hubs for connecting multiple rings are not shown on the
map but would be installed at any point where three or more fiber
optic lines intersect. The main connection points such as City Halls are
shown in blue on the diagram below.

Central location to provide CCTA with full switching and routing
CCTA Control Hub capabilities of all fiber rings and cables and are shown in green on the
diagram below.

Figure 5: CCTA Fiber Network Development

Legend

= Primary Hub (Main Connection Point/City Hall)
CCTA Control Hub
Fiber Ring Network
Contra Costa County

4.2.4. Comprehensive Countywide Existing and Planned Conditions

Figure 6 compiles the current and planned communications infrastructure overlaid on the unserved
and underserved communities. This formulates the baseline for identifying needs and gaps for
building out the broadband communications network, identify opportunities for sharing

14



infrastructure, and prioritizing segments for initial deployment discuss throughout the remainder of
this document.

Figure 6: Comprehensive Countywide Existing and Planned Conditions
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5. Needs Assessment

Building on the comprehensive map shown in Figure 6 of the previous section, the following assessment
establishes the countywide view of infrastructure needs to support broadband expansion. This includes fiber
and conduit capacity, access points, and backhaul connections. This will inform the minimum infrastructure
requirements for providing high-speed broadband services; existing infrastructure modifications required to
support broadband infrastructure; access point locations supporting last-mile expansion to unserved and
underserved communities; areas of the county that could be served by portions of the existing and planned
infrastructure if shared by other programs; and additional infrastructure that will be required to reach other
unserved and underserved areas in the county. The extent of the recommended broadband network is
intended to attract third party internet providers to provide last-mile connections that accommodate high-
speed internet service.

5.1. Broadband Network Needs

As stated previously, the overarching plan proposes to support the countywide broadband network
expansion by providing infrastructure connections between the statewide middle-mile network and
the “last mile” connections to be installed in the future by third party providers. This clearly relies on
the willingness of third parties to utilize existing and proposed municipal infrastructure to cost-
effectively expand their services. Partnership between ISPs and municipalities is crucial toward the
design and construction of planned and proposed infrastructure to efficiently expand broadband
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5.2.

deployment across the county. Therefore, it is important to establish the parameters that will satisfy
infrastructure needs and entice ISPs to participate. Elements that need to be considered and
coordinated with third parties, and a preview of input provided by ISPs which will be elaborated on
in Section 5.2 “Outreach and Stakeholder Input”, include:

e Sizing and specific requests of fiber optic cable and conduit
o Multiple conduit duct banks (i.e., 8-2” conduits) or large multi-duct conduits with
various pathways
o Upto432-strand fiber optic cable
e Municipality willingness to share infrastructure (e.g., access points, conduit, trunk cable)
o Flexible innerduct installed in existing conduit to separate third party infrastructure
from City infrastructure
o Shared hub/main vault with stub outs into smaller boxes (4-5) near a hub for individual
ISP access
e Availability of access points (vault vs. manhole vs. hub cabinet)
o Multiple access points along each route are more important than larger aggregate hub
points
o Vaults at intersections to allow running fiber in all directions
e Proximity to target communities
o Provide access points as close to target communities as feasible

Outreach and Stakeholder Input

Municipalities are a vital partner to CCTA to optimize infrastructure implementation and
collaboratively leverage local and broadband objectives. CCTA solicited input and feedback from a
Broadband Advisory Group comprised of municipal representatives from throughout the County.
Active members of this group (San Ramon, Walnut Creek, and Pittsburg) have also outlined their
priorities through previously developed Fiber Optic Master Plans.

In addition, CCTA has engaged third parties to determine desired infrastructure and planned network
expansion. While most of this information is proprietary, the focus of this outreach was to evaluate
the infrastructure necessary to facilitate third party network expansion into target neighborhoods,
both in terms of proximity and facility access.

Input and takeaways from this outreach are summarized in the following subsections. This
information, along with the CPUC recommendations discussed previously, will inform the desired
network for existing shared opportunities and new infrastructure.

5.2.1. Connection to Statewide Middle-Mile Network

To provide a complete connection to expand broadband services, it is necessary to connect to the
statewide middle-mile fiber that passes through Contra Costa County. The middle-mile infrastructure
will primarily be along portions of 1-580, I-680, SR 4, SR 24, and along the railroad line in West County.
There are no existing hubs or access points to the broadband middle-mile network, so the network
design will identify specific connection locations and parameters for local broadband distribution.

CCTA received input from Caltrans District 4 for how to access the proposed middle-mile
infrastructure. The informal agreement is for CCTA to provide access points at freeway on/off ramps
along 1-680 and I-80. This arrangement was determined in 2021 before District 4 final plans were
available. CCTA will review final plans with District 4 and provide input related to building out the
CCTA proposed fiber network.
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5.2.2. Conduit

In an environment where conduit and fiber infrastructure might be shared with multiple users, third
party providers are generally interested in having separate duct space. Separate duct space can be
provided through the use of flexible innerduct, hard-walled innerduct, multiduct conduit, or a
multiple conduit duct bank as shown in Figure 7 below. Dedicated duct space is ideally 2” for separate
conduit, but large fiber strand counts can be accommodated in smaller ducts. Multiduct conduit or
flexible innerduct is typically 1”- 1.25” within 3 to 4 inch conduits.

Figure 7: Sample Conduit Configurations

A 000000
AN 000000

Flexible Innerduct Hard-wall Hard-wall Concrete-Encased
(4-cell) Innerduct Innerduct Conduit Duct Bank
(4-cell) (7-cell)

To accommodate broadband infrastructure in Contra Costa County, existing conduits will require
installation of flexible innerduct while new alignments could be flexible innerduct, hard-walled
innerduct, multiduct conduit or a duct bank. Flexible or hard-walled innerduct are typically easier
and cheaper toinstall, so that should be the preference, but there will likely be a combination of both
strategies. Third party infrastructure providers tend to prefer purchasing and owning a conduit or
duct in this scenario, rather than leasing duct space.

5.2.3. Fiber

Supporting high fiber strand count cable is another important consideration for attracting third
parties. While it is difficult to precisely quantify how many strands each provider needs, it generally
comes down to ‘more is better’. For existing fiber cables, there may only be one 12-strand tube, or
less, available to third parties. That could greatly deter the interest of third parties to participate and
may require installation of additional fiber cable(s).

For new installations, third parties prefer large fiber optic cable sizes from 288 to 1732 strands or
more. Some third parties may prefer lit fiber (fully terminated) versus dedicated dark fiber.

5.2.4. Infrastructure Access

Access to fiber and conduit should be accomplished by providing frequent access points via large
vaults or manholes under the sidewalk or roadway, with ample conduit stub outs for access by third
parties. In the case that the infrastructure is being shared by multiple users, each user would connect
to a stub out and install their own vault in the adjacent roadside. Sharing fiber can also be
accomplished in a hub cabinet with secured separation of fiber access.

To accommodate the need for access by third parties, existing infrastructure would likely require
additional vaults or manholes that would intercept or connect to existing conduit. When installing
new infrastructure, access points for third parties should be considered at every major intersection
or development.

5.2.5. Connections to Internet Exchange

The last important consideration for making infrastructure attractive to third parties is to provide a
direct connection to one of the Internet Exchanges in the Bay Area. In fact, third parties prefer
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connection to two hubs to provide various points of service and redundancy for their customers.
None of these hubs exist in Contra Costa County but one is located in San Francisco and another in
San Jose. To provide connection to these points, the broadband network will rely on connections to
the state middle-mile.

In addition, Caltrans District 4 has direct connection to internet exchanges in Los Angeles.
Alternatively, connection to a Data Center Co-Location hub will provide connection to internet
exchanges. There are several Co-Location hubs in Sacramento and Oakland.

6. Gap Assessment

The proposed countywide broadband network will include the use of existing and planned transportation
infrastructure supplemented with new infrastructure segments to reach the unserved and underserved
locations. This assessment is also informed by third party grant applications to the CPUC Federal Funding
Account (FFA), which identifies where third parties have prioritized broadband infrastructure expansion. The
following sections describe needs potentially met by existing networks, resulting in infrastructure gaps that
will require construction of new infrastructure.

6.1. Existing and Planned Infrastructure

Figure 8 provides a snapshot of existing or planned fiber optic facilities throughout Contra Costa
County alongside the statewide middle mile broadband network, potential third party service areas
based on FFA applications, and unserved locations.

As seen below, the extent of planned fiber development in the County is substantial, reaching many
locations in Richmond, San Pablo, San Ramon, Danville, Walnut Creek, Pittsburg, and Brentwood.
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Figure 8:

Existing and Planned Infrastructure
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6.2.

CCTA Countywide Fiber Network Development

Figure 9 layers in the proposed segments from the CCTA Fiber Network Development, which have
been revised to remove overlaps with existing and planned infrastructure.

As shown below, the fiber network development adds important links between different regions
within the county, such as from Richmond to Lamorinda, Clayton to Pittsburg, and Hercules to
Concord. Links are also provided parallel middle mile along 1-580 and BART Right-of-Way in the
northwest County. This expanded network introduces redundancy by forming rings between Center-
West and Center-East Contra Costa County and reaches additional target locations in Pittsburg and
Lafayette, but still leaves many locations unserved by broadband.

20



Figure 9: Extents after CCTA Fiber Network Development
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6.3.

New Infrastructure to Eliminate Gaps

Building on the previous two figures, Figure 10 provides an overview of new infrastructure that is
required to reach a substantial amount of the remaining of unserved locations throughout the
County, with Hub access connections provided within or adjacent to third party proposed service
areas, as identified by FFA applications. Shown in gray on this figure are the planned or proposed
network components described previously, including the statewide middle mile, CCTA Smart Traffic
Signals, and the CCTA Countywide Fiber Network Development, in addition to city fiber facilities.
Yellow triangles are local access connection points for areas with significant unserved areas in close
proximity to the statewide middle mile. Supplemental hubs (red squares) and infrastructure (orange
lines) connections include facilities in Antioch, the Briones Hills, Bethel Island, Brentwood, Marsh
Creek Springs, San Ramon, Blackhawk, Pleasant Hill, Pinole and Moraga. These proposed corridors
are featured in more detail in Figures 11 through 17 below.



Figure 10: Overview of Supplemental Facilities Required to Eliminate Gaps
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6.3.1. East County - Brentwood

While there are some fiber corridors between CCTA Smart Traffic Signals in the Oakley-Brentwood-
Bethel Island area, as well as middle mile connection points, there is a medium-density of unserved
locations that lie farther east of these routes (as illustrated in Figure 11). An extension of the network
to five additional hub locations in areas desirable for broadband expansion near Bethel Island and
South Brentwood will help resolve this gap and make it easier for ISPs to expand broadband service.

Figure 11: Proposed Secondary Hub Locations in East County: Bethel Island and Brentwood
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6.3.2. East County — Antioch and Bay Point

There is a dense cluster of priority locations in Antioch, south of SR 4, that will be adjacent to planned
infrastructure between CCTA Smart Traffic Signals on James Donlon Boulevard (shown in Figure 12).
and Lone Tree Way. In Bay Point, west of Pittsburg, clusters of underserved households are located
north statewide middle mile. Providing a hub along these routes will provide adequate access for ISP
deployment in these unserved neighborhoods.

Figure 12: Proposed Secondary Hub Locations in North County: Antioch and Bay Point
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6.3.3. Central County: North Peak and Briones

Third parties are evaluating broadband expansion to unserved locations between Clayton and
Brentwood along Marsh Creek Road (shown in Figure 13). This stretch is bookended by proposed
CCTA Smart Traffic Signals in Clayton and the statewide middle mile along SR 4, but third party access
would be improved by fiber along Marsh Creek Road with three hub locations. Unserved
communities along this corridor include connections to Regency Meadows housing, Morgan Territory
homes and businesses, Cal Fire Station, Marsh Creek Detention Facility, and Clayton Palms
Community.

Figure 13: Proposed Secondary Hub Locations in Central County: North Peak and Briones Valley
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6.3.4. Central County: Lafayette, Pleasant Hill, and Walnut Creek

The Walnut Creek/Pleasant Hill/Lafayette area will mostly be covered by planned infrastructure and
CCTA Smart Traffic Signals, but there is a dense cluster along Taylor Boulevard near the
Lafayette/Pleasant Hill city boundary that will remain unserved (shown in Figure 14). Providing
another fiber link between CCTA Smart Traffic Signals on at Taylor Blvd./Pleasant Hill Rd. and Taylor
Blvd./Contra Costa Blvd. will help facilitate ISP expansion into this neighborhood. Another hub on
Treat Boulevard near Walnut Creek will serve a similar purpose.

Figure 14: Proposed Secondary Hub Locations in Central County: Lafayette/Pleasant Hill/Walnut Creek
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6.3.5. Central County: Moraga

Planned infrastructure will provide coverage for most ISP target locations in Lamorinda, but extending
the infrastructure from the intersection of County Club Drive and Canyon Road and to the east along
St. Marys Road (shown in Figure 15) will support ISP expansion to target locations in South Moraga
and along Bollinger Canyon Road.

Figure 15: Proposed Secondary Hub Location in Central County: Moraga
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6.3.6. Central County: East of Hercules

South of SR 4 and just east of Hercules, there is a medium density cluster of target locations that
remain unserved by planned facilities. Providing branches along Alhambra Valley Road (as shown in
Figure 16) from the statewide middle mile to hub cabinets at either end of this cluster will help ISPs
reach this community.

Figure 16: Proposed Secondary Hub Location in Central County: South of Martinez
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South County: San Ramon, Danville, and Blackhawk

The City of San Ramon has developed a robust Fiber Optic Master Plan which covers most of the
surrounding area, and additional hub locations and infrastructure (as shown in Figure 17) along
Camino Tassajara in the eastern city limits will improve ISP access to unserved areas. In addition, a
short branch on Bollinger Canyon Road just North of Crow Canyon Road and west of 1-680, will aid
ISP expansion to these residences.

Figure 17: Proposed Secondary Hub Locations in South County: San Ramon, Danville, and Blackhawk
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6.4.

Many municipalities across the state and nationwide have instituted a “Dig Once” policy, where any
party (government agency or private party) who intends to install underground fiber optic
infrastructure shall accommodate any other party who wishes to install facilities in the same location.
The purpose of a “Dig Once” policy is to reduce overall cost for infrastructure installation by allowing
public and private stakeholders to leverage each other’s construction efforts, as well as reduce
construction impact on the community.

A “Dig Once” policy would be an appropriate next step to accommodate broadband network
expansion throughout Contra Costa County. This policy should include requirements for any party to
review and accommodate recommended network expansion of fiber and conduit, and other access
guidelines identified in the Broadband Strategic Plan, as well as other initiatives from local agencies
and third parties that are not captured in this document. This includes conduit, fiber optic cables,
handholes and pull boxes, splice vaults, and hub facilities. The policy should also describe terms and
conditions for installation, access, security, and use of the infrastructure by the installing party and
other potential participants. The policy should be reviewed and updated regularly to reflect lessons
learned, best practices, and other constraints or conditions that might arise in the future.

Another policy consideration is for microtrenching conduit, which is a construction method that
involves cutting a narrow trench in the ground to minimize excavation disturbance. In 2021 California
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passed legislation (SB 378) requiring local agencies to allow installation of fiber facilities through
microtrenching, if installation is limited to fiber. In so doing, local agencies “shall adopt or amend
existing policies, ordinances, codes, or construction rules to allow for microtrenching” pursuant to
this new law. Municipalities can only refuse the installation of fiber through microtrenching upon
making “a written finding that allowing microtrenching for a fiber installation would have a specific,

adverse impact on the public health or safety.”

7. Broadband Network Design Requirements

The primary components associated with expanding broadband infrastructure are fiber optic cabling, conduit
pathways, and infrastructure access for connections. Alternatives for each component are discussed in the
following subsection to highlight feasibility and pros/cons associated with deploying each element, which will

support the recommendations in the subsequent subsection.

7.1. Fiber

Fiber cable is designed to hold multiple fiber strands and protect the strands from damage during
installation. Different types of installation methods for fiber cables are summarized in Table 6.

Table 6: Fiber Installation Strategies

Strategy

Description

Pros

Cons

Direct
Burial

Cables are installed directly in the ground and are designed to
protect from animals, insects, and moisture penetration. The
outer sheath is very stiff, sometimes armored, to minimize the
potential damage if cable is installed at a depth of less than 4
feet. Installation method is typically plowing that does not
require trenching.

Cheaper installation due
to installation method
Future access could be at
any point

Minimal protection

No ability for future
expansion

Difficult maintenance
Can still be susceptible to
damage

Underground
Conduit

Cables installed in conduit need less protection from
animals/insects, and moisture. Conduit is typically installed 24-
36" deep. This is industry standard for the installation of fiber
optic cable. However, local standards may require installation
at greater depths.

Enhanced protection
Ability to install warning
tape for added protection
Capacity for future
expansion

More expensive installation
method than Direct Burial
Need to plan conduit burial
depth to avoid other utilities
currently in the same space.

Aerial

Cable construction is similar to direct burial, but the cable is not
as stiff. These cables are specially treated to protect against
weather and strong sunlight.

Cheaper installation due
to not needing conduit
Ease of maintenance

Minimal protection

Visual impact

Limited future expansion if
using utility owned poles
Need agreements with pole
owners or need to install new
poles

Micro
Trench

Most communication cables are placed at a cover depth of 4 to
6 feet, oftentimes at the lip of gutter under pavement. When
this is not possible, cables can be buried in trenches 12 to 24
inches deep using a saw cut of 3/8 to 1/2 inch wide.

Can be installed in areas
with utility or other
constraints that do not
allow for typical conduit
installation

Multiple rigid tubes can
be installed to allow for
future fiber installation.

Lack of depth increases
susceptibility to damage
May need to add concrete
casing which increases
installation cost and requires
trenching
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The second consideration for fiber optic cables is the cable style. Table 7 discusses the various

available cable styles for Broadband networks.

Table 7: Fiber Cable Styles

Style Description Pros Cons
The most common fiber optic cable type consists of multiple Tube arrangement makes it Larger cable diameter
tubes of fiber strands. A cable with 48 strands typically easy to splice makes it more difficult to fit
contains four tubes of 12 strands each. A 288-strand cable Easy to identify and maintain in and navigate small
Tube typically contains 24 tubes of 12 strands each. Typical cable individual fiber strands conduit ducts
diameter of a 288-strand cable is ~0.8 inches. Individual tubes can be Limits the total number of
dedicated to an individual strands that will fitin a
user/ purpose conduit
When more fiber strands are required, fibers are usually Smaller cable diameter Row arrangement makes it
Ribbon/ | arranged in rows of 24 strands. For example, 432 strands difficult to splice
Brick would be arranged in 18 rows of 24 strands. Typical cable More difficult maintenance
diameter of a 432-strand ribbon cable is ~1.0 inches. Less flexible than tube cable
Plenum | Required when running cable in an overhead air space indoors. Fire rated and can be used More expensive than
Rated Some organizations require this type of cable in a server room. indoors outdoor rated cables

For the fiber installation method, it is important to note that direct burial and aerial fiber may be
recommended on a limited basis depending on local conditions. Microtrenching will be allowed per
California legislation SB 378 for short runs of less than 1,000 feet. Underground conduit is
recommended for a broadband network because it provides the best system in terms of protection,
future flexibility, and is the most attractive to potential third party partners when available.

Plenum rated cable will not be used because it is rated for use inside buildings.

Tube and ribbon style cables have benefits to consider. Tube cable is easier to splice due to how the
tubes are arranged, but ribbon style accommodates more fiber strands while being smaller and easy
to fit in smaller conduits or innerducts. The CPUC recommends ribbon cable. The CPUC and third
parties typically desire high fiber count cables with a minimum of 288 strands. However, multiple
potential users within Contra Costa County sharing high fiber count cables may not be practical due
to security and cybersecurity concerns. Many third parties prefer dedicated cables.
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7.2. Conduit
As stated above, conduit installation is the industry standard for broadband networks. This section
will focus on different strategies when installing conduit. Table 8 discusses different types of conduit
materials. Each conduit run can consist of variable conduit configurations summarized in Table 9.
Table 8: Conduit Materials
Material Description Pros Cons
Made of coated steel, stainless aluminum, or aluminum; e Durable e Subject to corrosion
Rigi typically for above ground or indoor installations; or e Expensive
igid Metal . .
underground locations susceptible to damage from e Difficult constructability
excavations
Galvanized | Galvanized steel; typically for above ground outdoor e Durable e Expensive
Rigid Metal | installations e Less corrosive than rigid metal o Difficult constructability
Polyvinyl chloride or high-density polyethylene semi rigid | e Ease of constructability e Less durable than rigid
PVC/HDPE | material; primarily used for underground installations; e Not subject to corrosion metal
installation can be directional drilled or installed in trench | e Cheaper alternative to rigid metal
o Flexible conduit e Can be used in areas of high e Less durable than
Liquid-Tight .
Non- moisture ' ' P_VC_/H DPE
Metallic e Can be used when tight bending e Limited temperature range
radii are needed e Limited application
Fire-rated, used for indoor applications e Durability indoors e More expensive than
Plenum other outdoor rated
Rated conduits
e Limited application

Table 9: Conduit Configurations

Configuration

Description

Pros

Cons

Single
Conduit

One conduit installed via
trenching or directional
drilling between access points

e Inexpensive

Limited duct space
Often must be limited to a single user

Conduit Duct

Multiple conduits in a single
installation, commonly

Allows for separate pathways
Ability to effectively share distinct

Often conflicts with existing
infrastructure

conduit installations
Maximizes available duct space

e Can be installed in existing conduit

Bank installed in a trench. pathways with multiple users Increased cost of additional conduits
A single larger conduit with Allows for separate pathways Rigid innerduct takes up significant
Multiduct multiple rig.id‘pathways \ Ability to share distinct pathways with space in the Cf)nduit e?nd reduces
Conduit |nstlaIIed within t.he conduit; multiple users overall conduit capacity
typically prefabricated Reduces cost by not requiring multiple Larger overall conduit size required to
conduit installations fit multiple ducts
One or more rigid pathways Allows for separate pathways More difficult construction
installed inside each conduit Ability to share distinct pathways with Rigid innerduct takes up significant
Conduit multiple users space in the conduit and reduces
Innerduct Reduces cost by not requiring multiple overall conduit capacity
conduit installations
Can be installed in an existing conduit
One or more fabric pathways Allows for separate pathways within a More susceptible to rodent damage
installed inside each conduit single conduit than hard-wall innerduct
Flexible AbiIi'Fy to share distinct pathways with
. multiple users
Fabric Reduces cost by not requiring multiple
Innerduct
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7.3.

For conduit type, there are three primary options (rigid metal, galvanized rigid metal, and PVC/HDPE)
since the liquid tight non-metallic and plenum rated conduits have limited applications. Since rigid
metal and galvanized rigid metal are more difficult to construct and more expensive without
providing significant benefits, the recommendation for the broadband system will be to utilize
PVC/HDPE conduit.

For conduit configuration, there are multiple options. Single conduit provides limited duct space and
is often limited to a single use, which will make it less attractive to third parties. All the other options
describe above are feasible for the countywide system. A conduit duct bank would provide the
functionality the system needs. Within the duct bank, there are several options for allowing multiple
users to have exclusive duct capacity. Conduit innerduct and flexible fabric innerduct can be used to
create multiple paths in an existing conduit. Flexible fabric innerduct is easier to install, more cost
effective, and does not take up as much space in a conduit as hard-wall innerduct. A multiduct conduit
is a desirable solution for new infrastructure since several conduit paths can be installed in a single
installation.

Access

In a broadband network, it is necessary to provide convenient access points to the conduit
infrastructure and communication cables. This allows third parties to connect to infrastructure for
local distribution, and generally occurs at major intersections, connections to the middle-mile
network, and adjacent to residential developments and business districts.

Caltrans District 4 is installing the middle-mile system along major interstates and state highways.
CCTA is planning to install broadband infrastructure along local streets to connect the middle-mile
network to local service areas. The termination points will be located to allow enable third parties to
cost effectively install access points and last-mile infrastructure.

Underground and above-ground access points provide a space to redirect cabling and perform cable
splices. This enables owners and third parties to expand the communications network to desired
endpoints and distribution points. Table 10 discusses the options available for access points in a
broadband system.
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Table 10: Access Points

Configuration

Description

Pros

Cons

Standard Pull

A standard underground pull box, for
network uses these can be as small as 3’
long by 2.5’ wide by 12-24” deep and are

Inexpensive option to provide
conduit path continuity and ease of
cable installation

Not large enough for cable
splicing
Limits the number of conduit (and

Box used for lateral connections along associated cable) that can pass

continuous routes; not typically used for a through the pull box
major access point or splice point Can be susceptible to vandalism
Large underground pull boxes (typically 3’ Large size supports fiber optic More expensive than standard
cubed or 4’ by 6’ by 3’) that are typically splicing pull box

Splice Vault _used when multiple conduit rOL_Jtes _ Can be installed in sidewalk so Large underground footprint and
intersect, or a network branch is required splicing does not require lane placement behind curb increases
to connect to adjacent infrastructure; closures risk of more utility conflicts
typically for fiber splicing Can be susceptible to vandalism
Generally, serves the same purpose as Largest underground option Typically installed in street so
splice vaults but are larger (up to 8 by 6’ Can house multiple splice closures splicing would require lane

Manhole deep With a 30"-3f5" round cover); and trunkline cables closure
typically installed in the roadway rather Avoids utility conflicts encountered More expensive
than on the sidewalk near sidewalk

Secure
Above ground cabinets (similar to traffic Can house other network Typically installed above ground
signal cabinets) that can be used for equipment so require specific placement and

Network - .

Cabinet termlnatlon and other ngtwork More ac'ce55|b|e than underground cleare_mces '
equipment, generally this would be used alternatives Requires concrete foundation
for a single user More expensive
Large scale buildings (typically 10’ by 20 Large building that can house large Expensive to build
or larger) that can house significant network equipment for multiple Requires accessible right of way

Hub Building | amounts of termination and end network trunk lines and users or access easements

equipment, these could be shared by all
network users

More accessible than underground
alternatives

Typically need security fencing

When planning a broadband network, it is standard to have an access point at least every mile, and
atinstitutional locations such as city halls, schools, police departments, etc. Additionally, assume that
there will be a need for access points before and after an overpass or bridge, and for cable slack and
inspection points. Lastly, it is typical that different users of the network will desire individual access
points, so pull box banks or manhole banks would be ideal to create a system that is attractive for
use by multiple third parties. The CCTA conduit infrastructure will likely have access points every %
mile. Most will be configured as a standard pull box (as defined in Table 10 above) which can be
expanded as necessary.

Unlike the fiber optic cable and conduit discussion where a single recommendation can be made for
the broadband network, a combination of different access points will be recommended as each
access point satisfies a different real-world condition. Generally, standard pull boxes are too small for
splice cases to be installed but they can be used for pass-through network cable. A combination of
splice vaults, manholes, network cabinets, and hub buildings are all recommended for aggregation
points, and exact locations and configurations will be determined during design based on field
conditions.

In general, splice vaults are recommended along network trunk cables to allow for cable splicing,
manholes are recommended at major intersections and locations where multiple fiber trunk cables
converge, and network cabinets/hub buildings are proposed at major aggregation points.

35



8. CCTA Broadband Network Design Requirements

With the requirements, recommendations, and available technologies outlined above, this section provides
recommended strategies and components to create a standardized approach to installing infrastructure used
for broadband services. The following sections outline recommendations for fiber optic cable, conduit, and
access within three main areas: locations with existing infrastructure, locations with planned infrastructure,
and proposed locations that will primarily support broadband network expansion. This is based on existing
conditions, third party preferences, cost efficiencies, and other considerations. One important note is that
these are intended to be high-level guidelines, but specific locations and infrastructure types will be
determined in detail at the design level of each project based on existing conditions, constructability, and
available funding.

8.1.

Existing Infrastructure

Broadband network segments that utilize existing infrastructure will be the least expensive segments
of the expanded network because the underground infrastructure is existing, which is typically the
costliest component of infrastructure. This limits the considerations for broadband implementation
because the existing infrastructure has fixed conduit sizes with existing cables and fixed pull box and
vault locations. CCTA wants to leverage existing infrastructure to support broadband services, where
possible, and enable third parties to install new fiber optic cable.

8.1.1. Fiber

Fiber optic cable installed for transportation or IT services typically consists of tube-style cable
containing 12 strands of fiber in each tube. Although this type of fiber can be utilized for broadband
services, it is not preferred by third parties for broadband use due to the need for high fiber counts
that increase the size of tube cables.

To accommodate broadband needs in existing conduit, ribbon cable is preferred since it reduces the
overall cable diameter, is easier to install in existing conduit, and provides better utilization of existing
conduit duct space. The minimum fiber count preferred by third parties is 288 strands, although
higher fiber counts should be accommodated.

8.1.2. Conduit

Some existing conduit sections will be reused for the broadband network.
Since it is costly and too risky to install new conduit in parallel with existing
conduit, flexible fabric innerduct is recommended in existing conduit. The
size and number of cells will be dependent on the size of conduits and
existing cables present in the conduit, and will be specified during design.
The addition of flexible innerduct will make it possible for multiple users to
add new cables in previously occupied conduits. Figure 18 shows an example
of what the flexible innerduct will look like in an existing conduit with existing
cable (small, dashed circle). The main assumption for feasibility is that the
conduit is at least 2” in diameter and has capacity for additional fiber cable
to be added. Flexible innerduct would ideally have a minimum of 3 cells to
provide additional cable paths.

Figure 18:
Flexible Innerduct in
Existing Conduit
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8.2.

8.1.3. Access to Existing Infrastructure

Most existing pull boxes can serve as access points for third parties, but some modifications may be
required. Third parties typically prefer to access dedicated pull boxes due to security concerns. There
are two ways to accommodate this:

e Install lateral conduits at intersection pull boxes and splice vaults that can be intercepted by
third parties.

e Ensure new splice vaults are installed at major intersections dedicated as access points for
third party broadband services.

Existing infrastructure should also be inspected to ensure conduit sweeps entering pull boxes can
accommodate new cable installation (typically 45 degree angles). This may require conduit upgrades
to provide the necessary infrastructure for future cable installation.

Planned Infrastructure

This section summarizes project recommendations in locations where there is planned infrastructure
identified in a local or regional fiber optic master plan or other future planned deployment. In these
areas, itis important to construct a standardized infrastructure that has capacity for both the planned
project and the countywide broadband network for a cost-effective solution that accommodates all
potential needs.

8.2.1. Fiber and Conduit

For sections with planned infrastructure, it is vital to install

enough capacity for all future uses. To support broadband Agency
infrastructure, an additional conduit should be installed. Conduit
The conduit for the broadband network should be a
minimum 4” conduit with two 3-cell flexible fabric
innerducts, installed below the agency conduit as shown
in Figure 19. This will allow for seven independent
pathways within the conduit that can be used in the future
by third parties. Flexible fabric innerduct is recommended
as a cost-effective solution to maximize conduit space.
This additional broadband conduit should be installed
along segments where planned broadband infrastructure
in this Plan coincides with planned infrastructure for other
purposes. These segments are identified later in this
document.

Third-party Broadband
Conduit with Flexible
Innerduct

Figure 19: Planned Infrastructure
Recommendation

8.2.2. Access to Planned Infrastructure

Broadband access to planned infrastructure segments should be a combination of pull boxes, splice
vaults, and manholes. For the broadband infrastructure along continuous routes, pull boxes should
be spaced a maximum distance of 400’ to accommodate broadband use (per CPUC requirements). In
addition, there should be one splice vault included adjacent to a pull box at a maximum distance of
2000’ between splice vaults. Manholes should be installed in the roadway at major intersections or
locations where multiple trunk lines converge for the broadband network. These manholes will
provide locations for third parties to splice and manage multiple trunk cables.
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8.3.

At major aggregation points, above ground fiber hubs or hub cabinets should be constructed to house
broadband termination and end equipment for multiple third parties. Per the CPUC requirements,
these should be standalone buildings or cabinets. As planned infrastructure is implemented,
designers should consult this Broadband Strategic Plan to include these hub locations and
connections as noted later in this document.

New Broadband Infrastructure

This section summarizes project recommendations in locations where there is no existing or planned
infrastructure, and infrastructure is primarily influenced by broadband network uses. This
recommended standardized infrastructure provides the capacity for third party broadband use, as
well as reserved conduit for other public sector use (i.e., transportation and IT services).

8.3.1. Fiber and Conduit

Similar to other planned infrastructure described in Section
9.2, new fiber and conduit should accommodate
broadband use, as well as infrastructure for other future
uses. Conduit and innerduct should be sized to
accommodate a minimum 288-strand single-mode ribbon
fiber optic cable and multiple cable paths. The conduit
cross-section should consist of a minimum 4” conduit with
two 3-cell flexible fabric innerducts for third party
broadband use below a minimum 3” conduit available for

other future use. Figure 20 illustrates the suggested trench
cross-section. Figure 20: New Broadband

Infrastructure Recommendation

Minimum 3” Conduit
for Future Use

Third-party Broadband
Conduit with Flexible
Innerduct

8.3.2. Access for new Broadband Infrastructure

The guidelines for access to recommended broadband infrastructure will be similar to other planned
infrastructure described in Section 9.2 for consistency, but are not restricted by other predefined
recommendations (such as a Fiber Optic Master Plan). Therefore, in these areas, the
recommendation is to prioritize use of manholes as often as feasible rather than splice vaults. This
change would provide more security and more capacity. In addition, an additional pull box should be
included for separate access to the additional conduit for future use.

9. Proposed Countywide Broadband Network

Based on an assessment of the unserved and underserved locations, existing and planned transportation

infrastructure, and broadband network needs presented in Sections 4 and 5, proposed countywide
broadband network is presented in Figure 21. This network represents the optimal infrastructure routes and
access points to serve the highest number of unserved and underserved areas. Some segments will be
completed through sharing conduit space with other programs, some segments will require new construction
in a prioritized manner. The roadmap to network build-out will be discussed in the remainder of this
document.
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Figure 21: Proposed Countywide Broadband Network
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10. Proposed Prioritization and Project List

Conduit infrastructure will be designed to maintain existing conduit uses and allow for broadband access
using a large diameter conduit with fabric innerduct.

10.1. Prioritization Criteria

The prioritization of projects considers the number of unserved locations reached, cost, dependency,
constructability, and overlap with previously built project improvements or planned project
improvements. Each prioritization criteria are given a weighting value as shown in Table 11. This
weighting emphasizes that the number of units served and the associated cost represent the most
important factors; constructability and project overlap, while a consideration, are not as important.
A full breakdown of each project and associated prioritization ratings can be found in Appendix B
and Appendix C, respectively.

Table 11: Prioritization Criteria and their Comparative Analysis Weights

Prioritization Criteria Weight as a Percentage
Units Served 35%
Cost 30%
Dependency 25%
Constructability 5%
Project Overlap 5%
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10.1.1. Unserved Locations Reached

The number of unserved locations reached by project varied considerably, reaching as high as 1,876
units. This metric was given an overall weight of 35%, making it the most important factor to
determining priority order. Projects that served more units were given a weight of 35%, with a
graduated scale for projects that served fewer units, to a minimum weight of 7%. Table 12 shows the
weighting range for reaching unserved locations. Rather than evaluating the raw number of unserved
locations the evaluations were based on a weighted number of unserved locations. This weighted
number gave additional priority to projects to account for units served by dependent projects. As an
example, since project 10.3 was directly reliant on projects 10.2 and 10.1 being constructed first,
none of the unserved locations would be served by project 10.3 without first completing projects
10.2 and 10.1. Therefore, project 10.2 received additional weighting for the unserved locations
served by project 10.3 and project 10.1 received additional weighting for the unserved locations
served by both projects 10.2 and 10.3.

Table 12: Unserved Locations Reached Breakdown

Weighted Unserved Locations | Weight as a Percentage
600+ 35%
351-599 28%
201-351 21%
101-200 14%
0-100 7%

Unserved locations are assigned to a given project segment if they fell within one mile of the segment
in all directions, with priority given to short-term and lower dependency segments. Any unserved
locations that fell just outside of one mile but were part of a larger cluster were also included in this
guantity. It is assumed that ISPs will build all last mile infrastructure to ultimately serve each unit.

10.1.2. Cost

Project costs typically range from $1 million to $4 million, with a few instances outside of this range.
Cost was given an overall prioritization criteria weight of 30% making it the 2" most important factor
to determining which projects should be prioritized. Projects with the lowest costs receive a weight
of 30%, with a graduated scale for projects with increased costs, with the highest cost projects
receiving a weight of 6%. Cost breakdown can be seen in Table 13. To factor in adjacent dependent
segments, projects were weighted to include a portion of the costs for a dependent segment. Using
corridor 10 again as an example, the weighted cost for project 10.3 included a percentage of costs
from projects 10.2 and 10.1 and the cost for project 10.2 included a percentage of the costs from
project 10.1.
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Table 13: Cost Breakdown

Weighted Project Cost ($) Weight as a Percentage
Under $2 million 30%
$2-53 million 24%
$3-54 million 18%
$4-55 million 12%
Over S5 million 6%

Since project cost and number of unserved locations were the top two considerations for
prioritization, an additional factor of cost per unserved unit was reviewed to verify the results. The
results of this assessment were consistent with the results for the items assessed individually and
thus will not be included as assessment criteria.

10.1.3. Dependency

Projects are assigned a dependency value from A to E based on connectivity with adjacent segments.
A project with a dependency level A means there is a direct connection to the Middle Mile network.
Dependency level B means there is a direct connection to routes with a dependency level of A. This
trend continues to dependency level E. Ultimately, routes with lower letter grades, such as E, are
dependent on all routes with a higher letter grade, A through D. Additionally, routes that provide
network redundancy were given a dependency level R, which is the lowest priority dependency, since
they are not critical to the initial network expansion. Project dependencies were given an overall
weight of 25%. Projects with dependency level A-R were given a graduated weight as shown in Table

14.

Table 14: Dependency Breakdown

Dependency Level Weight as a Percentage
A 25%
B 20%
C 15%
D 10%
E 5%
R 0%

To supplement the dependency breakdown above, Figure 22 presents a visualization of all locations
and associated dependency level.
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Figure 22: Dependency Ranking
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10.1.4. Constructability

Constructability level ranged from “1” to “3” based on the constructability of a corridor, with ”71”
being most difficult to construct, and “3” being easiest to construct. Factors that contributed to
constructability are primarily geometrical constraints (e.g., hills or frequent curves). Project
constructability was given an overall prioritization criteria weight of 5%, with level “3” given a weight
of 5%, and level “1” given a weight of 1%. Constructability weighting can be seen in Table 15.

Table 15: Constructability Breakdown

Constructability Level Weight as a Percentage
3 5%
2 3%
1 1%

10.1.5. Overlap with Planned Infrastructure

Projects that overlap with other planned projects or benefit multiple County initiatives are given a
slight increase in priority. Project overlap rankings are given a “Yes” or “No” value based on if a project
overlaps with other planned infrastructure projects such as the Smart Signals project or fiber
improvements from a local Fiber Optic or ITS Master Plan. Project overlap was given an overall
prioritization criteria weight of 5%. Projects with overlap of past projects (“Yes” value) were given a
weight of 5%, whereas a value of “No” received a weight of 0%. Project overlap breakdown can be
seen in Table 16.
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Table 16: Planned Project Overlap Breakdown

Planned Project Overlap Weight as a Percentage
Yes 5%
No 0%

10.2. Proposed Fiber Network

Based on constraints including geography, cost, and locations of unserved and underserved
communities, fifty-two (52) project corridors were identified within Contra Costa County. Each
corridor is further split into smaller, cost-feasible projects ranging from about $1 million to $4 million
per project. These projects can be combined or further segmented depending on funding.

Each of the twenty-one proposed corridors will connect to the California Statewide Middle-Mile
Network to enable communication to an internet hub. It is assumed that the Middle Mile fiber
infrastructure will be completed by others before the construction of these projects begins.
Therefore, the middle-mile network will not be addressed in this memorandum. If a segment of the
middle-mile infrastructure is not completed prior to the initiation of the broadband network
improvements, proposed project improvements can be coiled for future connection. CCTA can be
responsible for the design and implementation of individual Middle Mile segments should the need
arise, and funding be made available. In this event, sections will need to be individually assessed to
see what infrastructure is required to connect Contra Costa County broadband equipment to the
internet hubs. There are over 100 miles of proposed middle-mile infrastructure that is expected to
be constructed in Contra Costa County which would require more than $200 million to construct. If
segments of the middle-mile are not complete, the prioritized list of projects identified in this
memorandum would be impacted.

10.2.1. Project Breakdown

Each project can be seen below, arranged by East, Central, South, and West Contra Costa County
areas. There are 52 total projects throughout the County ranging from $1-4 million for construction.
At this time, design, construction management, and administrative costs have not been included. As
a rule of thumb, these would typically increase the cost of each project by 30-35%. Components
included in the construction cost were trenching, conduit installation, innerduct installation, fiber
installation, vault installation, hub installation, and conduit sweep replacements. Each project is
assigned a project reference number. As an example, Project 14.1 represents the first project of
corridor 14. In the case where a route designation contains an “R”, such as Project 21.R9, this
symbolizes a route is under the redundant category.
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East County
East County features improvements in the vicinity of Pittsburg, Antioch, and Brentwood along routes
adjacent and connecting to Highway 4. There are 19 projects from eight corridors shown below in
Figure 23. A full breakdown of the limits of each corridor and project can be found in Appendix B.

Figure 23: East County Breakdown
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Central County

Central County includes upgrades near Clayton, Walnut Creek, and Moraga and adjacent to Highway
4, 24, and Interstate 680. There are 21 projects from 11 corridors shown below in Figure 24. A full
breakdown of the limits of each corridor and project can be found in Appendix B.

Figure 24: Central County Breakdown
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South County

South County includes infrastructure in the San Ramon and Danville areas. There are 9 projects from
2 corridors shown below in Figure 25. A full breakdown of the limits of each corridor and project can
be found in Appendix B.

Figure 25: South County Breakdown
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West County

West County includes improvements along I-80 and Highway 4. There are a total of 5 projects from 3
corridors and project breakdown can be seen below in Figure 26. A full breakdown of the limits of
each corridor and project can be found in Appendix B.

Figure 26: West County Breakdown
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10.3. Project Implementation Roadmap

Using the total value based on the criteria described in the previous section, projects are categorized
into short-, mid-, and long-term projects. Projects with the greatest overall benefit are recommended
to be implemented in the short-term, with less impactful routes prioritized to mid- and long-term
investments. In general, priority scores above 70% were put into the short-term projects list; priority
scores between 50% and 70% were categorized as mid-term projects; and priority scores below 50%
fell into the long-term list. Redundant segments, which are not necessary to reach internet hubs for
unserved locations, are listed separately, and are not recommended for investment until all other
routes have been considered or if redundancy is specifically desired. A map of Countywide project
phasing (Figure 27) is provided at the end of this section summarizing the improvements in each
category.

The following sections summarize short-, mid-, and long-term projects, and provide overall
information on the cost and number of units served for each category. Redundant projects were given
priority scores for context but were not considered as all redundant projects were put into the
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Table 19: Mid-Term Projects

. L. L. Units |Priority Cost Jurisdiction
Project Route Limits Limits
Served | Score
8.1 CA 4/Glacier Dr Alhambra Ave C;’S:)Lac fzztri:g:g:y 117 | 69% | $3,313,310 | Martinez
18.1 Byron Hwy Orwood Rd Marsh Creek Rd 92 69% $3,572,775 Brentwood
Bayfront Blvd/
Pablo A
7.1 John Muir Pkwy/  Railroad Ave/Glacier Dr SszchZ?::Blzz/ 170 68% $2,837,025 Hercules
Muir Rd
Mt Diablo BI ivicD
11.1 t Ia?\lOCiv\iI:/D?VIC / Boulevard Way Ygnacio Valley Rd 65 65% $547,210 Walnut Creek
Bollinger Canyon Rd/ Crow Canyon Bollinger Canyon Rd/
10.2 Camino Tassajara/ Rd/Blackhawk Monterosso St/ 294 64% $1,801,700 San Ramon
Crow Canyon Rd Rd/Diablo Vista Park Camino Tassajara
N Parkside Dr,
16.1 Willow Il°ass Rfi Davi Ave Bailey Rd 228 64% $3,582,000 Pittsburg
4.1 Mt Diablo Blvd Acalanes Rd Moraga Rd 71 59% $2,642,656 Lafayette
6.2 Moraga Rd Moraga Way Center St 33 59% $2,759,435 Moraga
Santa Maria Way/
3.1 oﬂgmﬁf{y y Camino Pablo Acalanes Rd 0 | 57% | $2,846,783 Orinda
El Nido Ranch Rd
Alhambra Ave/
8.2 Berrellesa St/ CA4 Martinez Park 93 56% $2,063,027 Martinez
Susana St
Mt Diablo Blvd/
Pl t Hill Rd
5.1 setzs:;;y B'lv by / Moraga Rd Boulevard Way 2 | 55% | $3,995991 | Lafayette
Camino Diablo
Gallindo St,
13.2 Mo:ulr:e:t B{V . Clayton Rd Oak Grove Rd 308 | 55% | $4,285800 | Concord
17.3 Main St/Cypress Rd Main St Sandmound Blvd 380 54% $4,921,817 Oakley
12.2 Ygnacio Valley Rd Oak Grove Rd Cowell Rd 4 52% $2,099,207 | Walnut Creek
18.2 | Sunset Rd/Byron Hwy Brentwood Blvd Orwood Rd 146 52% $4,866,454 Brentwood

Implementing these 15 projects would provide service for a total of 2,003 unserved locations
(covering 14% of locations) and cost a total of $48,000,000. A full summary of each project with

number of units served and associated costs can be found in Appendix B.

10.3.3. Long-Term Projects

There are 14 projects in the long-term category shown in Table 20 below. These projects generally
serve fewer unserved and underserved units or have other dependencies. Long-term projects should
be started after completion of the short- and mid-term project improvements.
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Table 20: Long-Term Projects

X . .. Units |Priority Cost Jurisdiction
Project Route Limits Limits
Served| Score
12.3 Ygnacio Valley Rd Cowell Rd Clayton Rd 47 49% $2,512,710 Concord
Marsh kR
202 Marsh Creek Rd Czr;incore;ablg/ Deer Valley Rd 218 | 48% | $3,827,475 | Brentwood
18.3 Brentwood Blvd Sunset Rd Brentwood City Hall 285 47% $2,664,413 Brentwood
N Parkside Dr/
Railroad Ave/E 10th St,
15.2 T-Ilar:)baor S\tl/eE/ Lt ot // Davi Ave Auto Center Dr 155 | 45% | $4,690,125 |  Pittsburg
Pittsburg Antioch Hwy
I R
124 M;i;'tg:eei/R 4 | Clayton City Hall Hub Location 81 | 42% | $3,574,610 Clayton
Kirker P R
14.2 gaﬁrroazs;v:/ Hess Rd Buchanan Rd 17 | 40% | $4,127,175 Concord
San Pablo A San Pablo Cit
12 Sa:gaslo%ar“’fé ; an :allo Yy Appian Way 64 | 39% | $2,519,325 | San Pablo
Canyon Rd/ .
6.3 Saint Marys Rd/ Camino Pablo/ Moraga Way/ 149 | 38% | $3,280,371 Moraga
. Moraga Rd Valley Hill Dr
Bollinger Canyon Rd
13.3 Clayton Rd Gallindo St Treat Blvd 34 38% $2,762,100 Concord
13.4 Clayton Rd Treat Blvd Clayton City Hall 30 38% $4,061,475 Concord
Reliez Valley Rd
8.3 Alhzﬁéraa\/:’ley é . Ferndale Rd CA4 68 | 36% | $5286577 | Martinez
10.3 CaTc',Eﬁ;f:agjra/ Monterosso St Johnston Rd 61 | 33% | $4,831,737 Danville
14.3 Kirker Pass Rd Hess Rd Clayton Rd 0 31% $2,136,150 Concord
12.5 Morgan Territory Rd Marsh Creek Rd Shale Cliff Rd 188 28% $1,893,073 Clayton

Implementing these 14 projects would provide service for a total of 1,397 unserved locations (10%
of locations) and cost a total of $40,000,000. A full summary of each project and how many units are
being served and associated costs can be found in Appendix B.

10.3.4. Redundant Project Segments

There were 10 projects that fell into the redundant category shown in Table 21 below. While these
projects do serve a very small number of unserved locations, it is not substantial enough to consider
any of these projects compared to the short-, mid-, and long-term projects. Redundant projects have
no specified timeline to begin, but instead will be the last segments to be constructed of the project.
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Table 21: Redundant Term Projects

Priorit " isdicti
Project Route Limits Limits riority Cos Jurisdiction
Score

21.R6 Green Valley Rd Stone Valley Rd Diablo Rd 42% $246,443 Danville
21.R7 Diablo Rd McCauley Rd Camino Tassajara 42% $381,160 Danville
21.R9 Kinne Blvd CA-4 B St 42% $416,250 Concord
21.R8 Camino Tassajara Diablo Rd Blackhawk Rd 42% $1,409,525 Danville

Lavender Dr/ $1,616,092 | Walnut Creek
21.R4 Livorna Rd/ Rudgear Rd Bunce Meadows Dr | 42%

Miranda Ave

Mai 2,972,92 B
21.R10 ain st/ Cypress Rd Sunset Rd 41% 52,972,925 rentwood
Brentwood Blvd
21.R3 Rudgear Rd S Broadway Lavender Dr 42% $2,148,206 | Walnut Creek
21.R5 Stone Valley Rd Miranda Ave Green Valley Rd 36% $3,426,263 Alamo
ino Pabl 10,620,4 i
211 | CaminoPablo/ Miner Rd Milton Dr 18% | $10620,450 Orinda
San Pablo Dam Rd

21.R2 CA4 San Pablo Ave Alhambra Ave 18% $10,506,310 Hercules

Implementing these 10 projects would provide service for a total of 229 unserved locations and cost
a total of $33,750,000. A full summary of each project and how many units are being served and
associated costs can be found in Appendix B.

10.3.5. Middle-Mile Coverage

Outside of the area covered by the above projects, there are 2,206 additional unserved locations
(16% of locations) that fall within a mile of the statewide middle mile route. These locations would
be accommodated by Middle Mile network implementation so are not addressed by a separate
segments in the project segment list above.

10.3.6. Future Reprioritizing

On a regular basis, as projects are implemented or as priorities change, the project list can be
reprioritized at any time. This could also be influenced by available funding, overlapping projects, or
other projects that installed infrastructure that can be used for broadband services.
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Figure 27: CCTA Countywide Broadband Project Phasing Breakdowns
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11. Available Funding

11.1. Funding

Due to the nature and vast limits of the project improvements, the full buildout cost of the broadband
network is significant. It is vital to identify funding and grant opportunities early to acquire design
and construction budget. There are currently many funding sources and mechanisms that can be
fund broadband networks buildout. The Infrastructure Investment and Jobs Act (I1JA), also known as
the Bipartisan Infrastructure Law, passed in 2021 resulted in the development of multiple funding
sources that fund broadband infrastructure projects to benefit underserved and unserved
communities. The grant programs summarized in the following table lists upcoming available funding
sources that can fund the construction of network segments.

Table 17: Potential Funding Sources

Program Name Funding Source Types of Projects Funded ImDp:tr::nt
United States Eligible public sector agencies for the demonstration of projects
SMART Grants Program Department. of focus.ed on advanced sma.\rt corrlwr.nunlty technologies and ?y.stems 7/12/2025
Transportation that improve transportation efficiency and safety; $100 million (annually)
(UsSDOT) disbursed annually from 2022-2026
Broadband Public Housing cPuC Free broadband service for residents of low-income communities 7/1/2025
Account (CASF) (including other housing developments and mobile home parks)
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Program Name

Funding Source

Types of Projects Funded

Important

Dates
Broadband Adoption Account cPUC Digital |nc|f15|on and publicly available/after-school broadband 7/1/2025
(CASF) access projects
B Inf 4/1/202
roadband Infrastructure Grant CPUC Middle-mile and last-mile infrastructure /1/2025
Account (CASF) (annually)
Last Mile Federal Funding CPUC Last mile broadband infrastructure projects to connect unserved TBD
Account (FFA) and underserved Californians with high-speed broadband service
Program that provides qualifying low-income consumers a monthly
- Federal . o .
Lifeline Support for Affordable L discount per household on qualifying D30 telephone service, .
S Communications . . (Ongoing)
Communications o broadband Internet service, or bundled voice-broadband packages
Commission (FCC) L . o .
from participating providers (wireline or wireless)
F |
E-Rate; Universal Service edgra . Program to make telecommunications and information services
. . Communications - . . TBD
Program for Schools and Libraries o more affordable for eligible schools and libraries
Commission (FCC)
Broadband Equity, Access, and California Department | Expansion of high-speed internet access by funding planning, TBD
Deployment (BEAD) Program of Technology (CDT) infrastructure deployment, and adoption programs
Digital Equity Capacity Grant . . Implement State Digital Equity Plan to address the gaps in digital
lif D
Program/Competitive Grant California Department equity by promoting digital inclusion projects at the state and local TBD

Program

of Technology (CDT)

level (state)

Additional means of funding the projects include financing options like the Broadband Loan Loss
Reserve Fund, which enhances credit related to the financing of local broadband infrastructure
development, and private financing options. CCTA may also consider funding opportunities that can
facilitate fiber or conduit installment via adjacent or overlapping improvements. These opportunities
may not be applicable to stand-alone fiber optic projects, but projects that install fiber in conjunction
with another infrastructure project component can be cost-effective. These options may be
considered in the case that public funding sources are not enough to fund the deployment of the full

network.

12.

Initiating Implementation

The final step in this broadband planning phase is to execute this Plan to expand the high-speed broadband
network in Contra Costa County. This final section provides guidance on the next steps for CCTA to initiate
and position for CPUC funding and broadband network expansion.

12.1. Infrastructure Standard Details

To ensure consistency in all future infrastructure installation, CCTA will establish a set of standard
details that will outline infrastructure requirements for fiber optic cable, conduit, pull boxes, and
hubs. These details will apply to existing infrastructure upgrades, shared infrastructure with other
agencies, and new infrastructure focused on broadband expansion. These details, and associated
notes, should be referenced in all design projects affecting the County including CCTA, cities, Caltrans,
MTC, and Contra Costa County.

12.2.

Infrastructure Policies and Agreements

To utilize infrastructure standard details and to promote partnerships in cost-effectively expanding
broadband infrastructure, CCTA will develop and execute policies and agreements with other
partners to establish expectations and understandings regarding collaboration and participation in
broadband network expansion. The primary policy will be a ‘Dig Once’ policy that requires any
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12.3.

12.4.

12.5.

infrastructure project to review and include other planned infrastructure that follows a similar
alignment. This will reduce the number of times the roadway or shoulder is impacted by construction.
Other policies could relate to permit streamlining, underground construction preferences, and make-
ready construction which requires an initial contractor to provide for ease of future construction.

CCTA will also execute agreements with local agencies, Caltrans, MTC, and third party providers to
establish a commitment to partnering as future infrastructure is being designed and constructed.
These agreements will include expectations for funding pursuits, project administration, compliance
with standard details, compliance with CCTA policies, make-ready infrastructure, revenue and cost
sharing, collaboration, and maintenance. This will ensure that all parties are cohesively working
together to cost-effectively build out infrastructure across the County.

Funding

CCTA will seek funding for deployment of broadband infrastructure through the CPUC and other
funding sources described earlier in this Plan. Depending on the funding source and selection criteria,
CCTA may partner with local agencies or third parties to deliver these projects. CCTA will monitor the
funding cycles to proactively pursue these opportunities as they arise.

Third party Engagement and Partnering

This Broadband Strategic Plan outlines a network deployment strategy for expanding middle-mile
and local broadband infrastructure to be in closer proximity to unserved and underserved
communities in Contra Costa County. Providing actual broadband services will require the interest
and commitment from third party broadband providers to install fiber optic cable to end users. CCTA
will engage third party providers to collaborate on fiber installation to ensure it is contributing toward
countywide broadband expansion consistently with this Plan.

Maintenance

CCTA does not have the staff capacity to maintain a countywide broadband infrastructure, so
maintenance should be conducted as a single contract across the entire County. This will promote
consistent operation and functionality of the network and will ensure that end equipment, fiber optic
cable, conduit, and pull boxes are consistently available in a secure network. CCTA will need to obtain
and allocate appropriate funding as this network continues to be implemented.
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Appendix A — Countywide Fiber Optic Communications
Network Development
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Appendix B — Project Breakdown Table

56



Appendix C — Project Implementation Weights
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