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GLOSSARY OF TERMS

Bandwidth: Capacity of a broadband connection, often a synonym for data transfer speed.

Broadband Service: The term “broadband service” means any technology identified by the Secretary
(Secretary of Agriculture) as having the capacity to transmit data to enable a subscriber to the service
to originate and receive high-quality voice, data, graphics, and video. (7 USC § 950bb(b)(1))

Broadband over Powerlines (BPL): Delivery of broadband over existing low and
medium voltage electric power distribution network, with speeds comparable to DSL and cable mo-
dem.

Cable Modem: Provides broadband through same coaxial cables delivering television.
Community Anchor Institution: A public school, a public or multi-family housing
authority, a library, a medial or healthcare provider, a community college or other
institution of higher education, a State library agency, and any other nonprofit or
governmental community support organization. (47 USC § 1721(6))

Connection speeds:

* Kilobit/Kilobyte: Kilobits per second (Kbps) is a measure of dial-up speed, where one Kb =
125 bytes. Kilobyte (KB) means 1,000 bytes and is a measure of storage capacity or data size.

* Megabit/Megabyte: Megabits per sec (Mbps or Mb) is a measure of
transmission speed, with a 1Mb connection being able to transfer 1MB
(megabyte/MB) of data in 8 seconds. Megabyte is a measure of the size of
computer files or capacity. 1MB = 1,000 KB.

* Gigabit/Gigabyte: Gigabit is a unit describing data transfer speed, usually per second (Gbps).
Gigabyte describes the size of computer files and capacity. 1GB = 1,000 MB (megabytes)

Dark fiber: “Unlit” or unused optical fiber available for use in fiber optic communication.
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GLOSSARY OF TERMS

Devices that Connect to the Internet:

+ Computer

+ Tablet

* Smart phone

+ Gaming consoles

+ Smart televisions and appliances ie Alexa, Google Nest, Ring etc.

* Point of sale devices

+ Smart city applications ie water meters, traffic cameras, air quality sensors etc.

DSL: Wireless transmission technology transmitting over traditional copper phone lines already
installed in homes/ businesses. Provides speeds from several hundred kilobytes per sec (Kbps) to
million bits per second (Mbps). Availability/speed dependent upon distance from nearest phone
company facility.

Fiber: Fiber optic technology converts signals carrying data to light and sends light through miniscule
glass fibers. Far exceeds speeds of DSL or cable modem.

Incumbent service provider: The term “incumbent service provider”, with respect to an application
submitted under this section, (for Federal grant funding), means an

entity that, as of the date of submission of the application, is providing broadband

service to not less than 5 percent of the households in the service territory in the

proposed application. (7 USC § 950bb(2))

Internet of Things: Network of objects, remotely controlled, with embedded electronics and sensors
that share data. Can be anything from a smart thermostat to an internet-connected refrigerator.

Satellite: Wireless broadband delivered via satellite, usually to remote or rural locations. High
speeds, but not yet available for enterprise connectivity.
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GLOSSARY OF TERMS

Wireless Delivers high-speed internet using a radio link between customer location and service
provider facility. Wireless broadband can be mobile or fixed:

* Wi-Fi: Awireless standard for forming local area networks and facilitating a
connected network of devices.

* Bluetooth: A wireless data standard for transferring data over short ranges.

* 3G: 3rd-generation mobile cellular technology, primarily used for voice and text messages and
some slow (not broadband) data.

* 4G: 4th-generation mobile technology offering far superior mobile connection speeds and
high-definition voice.

* 5G: 5th-generation mobile technology. Much faster than 4G, it adds capacity to the existing
SG networks, and also supports large numbers of devices e.g. for the “Internet of Things” and
“Smart Cities.”

* Middle-mile: The segment of telecommunications network infrastructure that connects major
telecom (often international) networks, national or core networks to users in homes, schools,

government, and businesses.

* Last-mile: The final leg of a telecommunications network that delivers telecom services to end
users.
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EXECUTIVE SUMMARY

The Santa Barbara County Broadband Strategic Plan (BSP) responds to the regional need for
high-speed internet access, which was heightened during the COVID-19 pandemic when schools,
businesses, public services, and health care support moved online and people started working from
home. Gaps in access to reliable, affordable high-speed internet disenfranchise households by
limiting their access to education, the workforce, health care, and democratic processes. The digital
divide defines the gap between those with the capacity to use technology and those left out of
opportunities provided by digital access. While Santa Barbara County has access to moderate levels
of connectivity, all households, businesses, and public institutions would benefit from the faster and
more reliable internet access broadband connections deliver.

Following the lead of the statewide Broadband for All initiative the project coupled quantitative
research with community outreach forums and interviews to gather data that reveal opportunities for
closing the digital divide across the county and in each of the eight municipalities. Assessment of
countywide infrastructure resources and policies engaged stakeholders and MOU partners, and
community conversations highlighted organizations improving affordable access and digital literacy.
From infrastructure to end-user support, the plan provides a solution that guides Santa Barbara
County’s efforts to address the digital divide through infrastructure projects and the formation of a
Digital Equity Coalition.

Outcomes of the project identify recommended actions for each of the MOU partners at the local and
regional level. Success of the strategy implementation requires local organizational priorities to align
with regional efforts, primarily through the development of a Joint Powers Authority (JPA). Organizing
local and regional work efforts maximizes staff capacity and financial resources to achieve the
following:

* Design of broadband infrastructure that results in middle-mile networks and last-mile priorities
that interconnect communities and households, to increase capacity, redundancy, and
resiliency for disaster preparedness and to encourage industry competition.

* Advance digital inclusion work efforts to improve access to affordable broadband and the
necessary tools and training to connect with the support of the Digital Equity Coalition.

* Provide guidance on important partnerships and roles including public sector policy
considerations, private sector participation, anchor institution connectivity and
community-based organization engagement and support.
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EXECUTIVE SUMMARY

« Maintain a Geographic Information System (GIS) that leverages public and project data to identify
priorities for infrastructure projects, and several scenarios for organization and execution provide
action steps for public and private efforts.

The Broadband Strategic Plan provides the imperative to plan for future digital requirements that
enhance economic development opportunities, and support health, safety, and equity in our
communities.

Funding to improve high-speed internet access across the nation has been approved through the
federal Infrastructure and Jobs Act and in California through legislation supporting the California
Broadband Council’s Broadband for All action plan. The Santa Barbara County Broadband Strategy
Plan presents data and recommendations that make each community, and the county, grant-ready for
federal and state funding resources to improve connectivity. During the development of the strategy,
Local Agency Technical Assistance (LATA) grants were released and regional applications were
submitted to support strategy implementation. As additional priorities are identified, the strategy
provides the necessary support for future funding applications.

Digital equity is achieved when all members of a community have the capacity to use technology that
enables them to fully participate in society, democracy, and the economy.'This includes access to
reliable and affordable high-speed internet, the necessary device to connect to the service, and
training and technology support that is responsive to the user’s level of need. The digital divide
disproportionately impacts people of color, Indigenous peoples, households with low incomes, people
with disabilities, people in rural areas, and older adults?. The Broadband Strategic Plan provides the
data, resources, and recommendations to foster digital equity in the region and prepare for a future of
connectivity that serves the Santa Barbara County community.

Photo Credit Mike Eliason
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SECTION 1: INTRODUCTION

In October 2021, Santa Barbara County formed the Broadband Alliance of Santa Barbara County
(the Alliance) to develop a countywide strategy to close the digital divide between households able
to access and navigate the digital world and those without the capacity or knowledge to do so. The
Alliance is a formal partnership between the Santa Barbara County Association of Governments, the
County of Santa Barbara, and the cities of Buellton, Carpinteria, Goleta, Guadalupe, Lompoc, Santa
Barbara, Santa Maria, and Solvang, the Santa Ynez Band of Chumash Indians (Tribe), Broadband
Consortium of the Pacific Coast (BCPC), and regional economic development organizations. State
and Federal legislation approved funds for public sector response to increasing demand and need for
broadband infrastructure. BSP funding comes from members of the Alliance and in part from
American Rescue Plan Act (ARPA) funds. This project was supported by federal award number
SLFRP5502 awarded to the County of Santa Barbara, SLFRP1758 awarded to the City of Santa
Maria, and SLFRP1228 awarded to the City of Santa Barbara by the U.S. Department of the

Treasury.

California formalized public response to the need for
increased capacity in broadband infrastructure in 2010.
The COVID-19 pandemic exposed the growing digital
divide, and access to affordable, reliable, high-speed
internet became an indisputable necessity for households
across the country. The California Broadband Council was
established through legislation? to promote broadband
deployment in unserved and underserved areas of the
State as defined by California Public Utilities Commission
(CPUC) and to increase broadband adoption for the
benefit of all Californians. In August 2020, Governor
Newsom signed California Executive Order N-73-20
requiring the development of a California State Broadband
Action Plan* (CBAP) in response to COVID-19. State and
Federal Legislation supporting broadband deployment
and adoption followed in 2021, with funding earmarked
for the public sector targeting governmental agencies that
had historically only participated via local permitting
activities. California’s Senate Bill 156° authorized Joint
Powers Authorities (JPAS) to issue revenue bonds for the
deployment of broadband infrastructure under the
Broadband Loan Loss Reserve Fund (the Fund),
established with $750 million intended to provide credit
enhancements to finance local broadband infrastructure.

3S.B. 1462 — Padilla

County Communities

Santa Barbara
Unincorporated Area

Buellton
Carpinteria
Goleta
Guadalupe
Lompoc

Santa Barbara

Santa Maria

Solvang

4 broadbandcouncil.ca.gov/wp-content/uploads/sites/68/2020/12/BB4All-Action-Plan-Final.pdf, adopted December 30,

2020

® leginfo.legislature.ca.gov/faces/billNavClient.xhtmi?bill_id=202120220SB156
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SECTION 1: INTRODUCTION

New funding tools increase opportunities for public sector participation in broadband infrastructure
development, either through public-private partnerships or alone. Public sector developments reach
unserved and underserved communities efficiently, delivering increased capacity and addressing the
need for redundancy and resiliency in infrastructure to address community safety concerns, increase
community access and enhance future planning efforts toward smart city initiatives.

CBAP targets specific imperatives for closing the digital divide:
* 100% connectivity for all Californians at minimum speeds of 100Mbps
* Access to affordable broadband and devices to connect to the internet
* Access to training, equipment, and support to enable the use of the internet

BSP is aligned with CBAP imperatives and informed by multiple data collection methodologies. The
plan identifies priorities for funding community access to high-performing internet at the personal,
household, community, business, and systems levels to improve digital inclusion across the county
with upgraded minimum speeds, ubiquitous connectivity, and access to digital training and support.
While some areas of Santa Barbara County are well-connected, businesses, families, and students
are affected by a lack of capacity and connection at an affordable cost. The Alliance is a regional
leadership effort to develop a coordinated framework that improves efficiency as the county
collectively works towards achieving digital equity.

In the world of broadband, there are multiple definitions for the “served” and “unserved” terminology.
This BSP document leans heavily on two standards. First, the CBAP definition, which considers an
area to be “served” if service is available with a speed greater than or equal to 100/100 Mbps. The
second is the CPUC definition, which defines 25/3 Mbps as the threshold to consider an area to be
“served”. For reference, Table 1 presents both standards used in this report.

CBAP Definition CPUC Definition Speed
(Downstream/Upstream)
Served Served >= 100 Mbps / 100 Mbps
Underserved Served Between 100 Mbps / 100 Mbps
and 25 Mbps / 3 Mbps
Unserved Unserved Between 25 Mbps / 3 Mbps and

10 Mbps / 1 Mbps

Priority Unserved Priority Unserved <10 Mbps / 1 Mbps

Table 1: Broadband Service Definitions
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SECTION 1: INTRODUCTION

Unless otherwise stated, all references to “served” and “unserved” terminology will carry the CBAP
definition. In general, CPUC references are contained within Section 4 in the context of presenting
data provided by CPUC.

BSP serves as a guiding document and planning tool for stakeholders to elevate awareness of
broadband needs, accelerate and improve planning efforts across the county and within communities,
and provide data that will support applications for funding allocated to Broadband for All initiatives.
The strategic framework within this document offers an opportunity to pursue additional initiatives and
engage with public and private partners to support community resiliency and growth.

Jurisdictions within the county can utilize the data in this plan to apply for funding identified at State
and Federal levels and provide an organized approach that aligns areas of need with public and
private interests to create a regional response. Federal and State grants allocated to support the
Broadband for All initiative increasingly evaluate proposals on metrics that include collaboration
between multiple entities. BSP highlights opportunities to leverage the collaborative potential
established by the Alliance to make the Santa Barbara County region grant-ready to apply for these
funds.

The COVID-19 pandemic exposed the

growing digital divide,

and access to affordable, reliable, high-speed
internet became an indisputable necessity for
households across the country.
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SECTION 2: PROJECT SCOPE & APPROACH

The purpose of BSP is to address the planning needs of the region, encourage infrastructure
investments in Santa Barbara County, and present models for investment opportunities made by
internet service providers (ISPs), public sector investment, and a combination of public-private
investment. The project scope used a regional context, aligning with CBAP and focused on

identifying a middle-mile approach, last-mile priorities, policies and resources for broadband
readiness, and future feasibility studies for the county and cities. Despite jurisdictional boundaries that
can inhibit collaboration, regional analysis highlights the interdependent reliance on physical
infrastructure shared by all communities.

Outreach and data collection processes were developed to identify areas of opportunity and priorities
for achieving Broadband for All. Several methods were added beyond the project’s original scope to
meet community needs and gather accurate data reflecting communities’ stories. Engaging
stakeholders in data collection and outreach efforts mirrored the regional approach and contributed to
unique municipal stories and those of several unincorporated areas within the county. The outreach
and data collection methods used in the study assessed the overall status of the digital divide within
the county and contributed to the formation of the Santa Barbara County Digital Equity Coalition.

Stakeholder Summary

To develop the strategic plan, an MOU was executed among the current SBCAG JPA to cover the
costs and expenses of the regional planning effort. This action also formalized the Broadband Alliance
of Santa Barbara County, an alliance that
can be built on to execute project
implementation.

The SBCAG Ad-Hoc committee represented
the core stakeholder group, comprised of
two county supervisors and three city
council members, providing an important
interface between the project and the
SBCAG board and serving as a conduit

to city councils. The committee provided
oversight and direction monthly and played
a leadership role during the public forum
process. The Technical Advisory Committee
(TAC) provided oversight and input into the
project, and members were actively
engaged in executing the project scope and
related activities. The EconAlliance team,
with support of Tribe staff, organized public
forums within each city and in
unincorporated areas of the county.

Figure 1: Hub and Spoke Model
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SECTION 2: PROJECT SCOPE & APPROACH

The project defines stakeholders as representatives of government, ISPs, local agency staff, and
technical consultants who assisted in the review and oversight of project activities, including GIS
mapping, grant writing, and inclusion strategies. SBCAG was the hub for all the activities.

Interested parties include community organizations, businesses, and individuals whose input via the
data collection process contributed to the project’s outcomes and recommendations.

Methodology for Outreach and Data Collection

Data collection for the strategic plan followed an ambitious timeline through multiple stages. The
project design utilized quantitative and qualitative methods to draw a comprehensive and inclusive
reflection of Santa Barbara County’s current status and needs.

The consultant began the process by developing a communication plan to outline steps for
community engagement; the goal of the engagement was to collect accurate data to inform local
government prioritization of projects and to enable stakeholders to secure funding to help close the
digital divide. The communication plan captures each method of outreach and data collection and
identifies the lead person(s) or organization responsible for the deployment of the method (see
Appendix A). This approach allowed for expediency and overlap of work efforts due to the project’s
ambitious timeline.

Data collection methods were organized into three areas of effort:

'l 1. Crowdsourced data

" 2. In-person community engagement

o os. Geographic Information System (GIS) mapping tool data collection

Crowdsourced Data

Two separate platforms collected crowdsourced data using public access links on SBCAG’s
Broadband Project webpage: a needs assessment survey and speed tests.

Media outreach efforts started in March 2022 and ran through May 2022 to promote data collection
efforts and notify the community of public forums, seeking public participation in the needs
assessment survey and speed testing through publicly posted links. Efforts included coordinated
press releases and a presentation to county Public Information Officers (P1Os) and legislative teams
representing government, the Tribe, and school districts. Media outreach plans were built on the
collaborative nature of the project, using a unified voice to reach underrepresented communities
through trusted community sources.
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SECTION 2: PROJECT SCOPE & APPROACH

Needs Assessment Survey (Available in English and Spanish)

The needs assessment survey was developed within an online survey tool, Survey Planet, and
hosted on the BCPC website. The needs assessment survey was launched in March 2022 and ran
through July 1, 2022. Early in the process, ten community members could not take the survey;
browser or security settings within their unique network negatively impacted access. Community
members unable to participate online could call in to report their internet connection status.

The needs assessment survey incorporates a skip-logic that collected data from four unique groups:
The number of survey questions varied using skip
logic associated with the age demographic; for
example, surveys for the 13 — 18 age
demographic incorporated specific questions
about distance learning and device use before 58
completing the assessment. If the respondent
self-identified as a business owner or potential
owner, the survey added questions about their
business. In some cases, participants could opt
out of questions or be taken directly to the end of
the assessment. The time to take the test ranged Table 2: Number of Needs Assessment Surveys
from 5 to 15 minutes. Sorted by Age Group

Number Of Surveys
Completed

Business Owners

Of the 1,276 tests completed, 1,208 were utilized for analysis and incorporated into

recommendation deliberations. In the final analysis, two demographic groups, ages 19-65 and 65+,
were combined into one group. The business owner group accounts for differentiation between the
total number of tests and unique analysis. Everyone aged 19 and older could participate in additional
business owner questions; only 68 opted to complete the assessment. Complete needs assessment
data analysis is in Appendix B.

Speed Testing (Available in English and Spanish)

The speed test was launched in March 2022 and will collect data until early 2023 using a product
licensed by Breaking Point Solutions, LLC and marketed by GEO Partners, LLC®. BSP incorporates
data collected from March 2022 through July 2022. Speed test data is a significant ongoing benefit
to planning purposes; authorized users can access the mapping tool for high-level planning, assess
fiber routes, and identify available grants for proposed projects. Data will assist the public sector in
defining scopes of requests for proposals (RFPs) for the design and engineering of future projects.
The total number of tests taken was 3,213 at 2,584 unique locations.

In-Person Community Engagement

In-person meetings and forums provided a range of benefits to the project. Public forums engaged
key stakeholders who serve local community sectors highly impacted by COVID-19.

6 geopartnersinc.com/
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SECTION 2: PROJECT SCOPE & APPROACH

Forums assessed community needs, identifying barriers to achieving Broadband for All as outlined in
CBAP. A project FAQ was developed for English and Spanish speakers and was distributed during the
forums (see Appendix C).

SBCAG Ad Hoc committee held 7 meetings

Technical Advisory Committee held 8 meetings

Public forms totaled 12, with 5 of the forums providing Spanish interpretive services

Interviews and meetings with City staff, including formal and informal, approximately 50 in total
Interviews and meetings with internet service provider (ISP) staff, 15 in total

City Council presentations for a total of 7

Informal meetings and webinars total over 100 hours

Three ancillary educational webinars were developed and sequenced according to each stage of the
public engagement process of the project

March 4, 2022: Broadband Planning: A Conversation about Public-Private Partnerships.
Kaina Pereira, Senior Advisor of Business Development, GO-Biz

Barbara Hayes, Chief Economic Development Officer, Rural County Representatives of
California (RCRC)

May 12, 2022: Broadband Planning: Benefits of a Countywide Programmatic EIR for
Broadband Deployment.

Steve Monaghan, CIO and Agency Director for Nevada County Information and General
Service Agency

September 14, 2022: The Broadband Landscape: An Overview of the Current State of
Funding and Considerations for Grants.
Megan Beresford, Director of Broadband Programs, Learn Design Apply Inc.

Interviews were conducted with City staff and ISP staff to identify barriers to deployment and steps to
support the acceleration of infrastructure projects. Section 4, Current Status and Findings of Broad-
band in Santa Barbara County, and Section 5, Assessment of the Broadband Provider Landscape
discuss key outcomes of these interviews. Presentations to city councils provided project updates
and highlighted legislation and policy initiatives to consider in planning efforts related to infrastructure,
public and private partnerships, and smart city planning.

Geographic Information System (GIS) mapping tool data collection

Using the California Public Utilities Commission (CPUC) map as a baseline for identifying
underserved and unserved areas of the county, the strategic plan collected data to assess potential
gaps within the map.
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SECTION 2: PROJECT SCOPE & APPROACH

The data creates a framework for establishing priorities for future network design work by

capturing the information within the project Geographic Information System (GIS) mapping tool to
assist in setting priorities and actions to achieve Broadband for All. Additional data from other reports
and resources are identified in section 8 and Appendix D.

The Geographic Information System (GIS) is a Map Data Portal developed to guide future planning
and can be used by public sector staff. Some data collected for BSP is incorporated into the GIS,
along with speed testing and early research on the status of broadband needs in the county. The GIS
is a project deliverable covered at length in Section 6. To align with the state’s data and identification
of unserved and underserved, the project GIS uses the CPUC map (refer to Section 1, Table 1 for
CPUC unserved/underserved definitions).

Additional GIS data layers correlate CPUC data and assist with expanding trusted local data to share
at the state and federal levels. BSP uses the map and layers to analyze the status of broadband now
and in the future. Data will assist communities with project prioritization, grant support, tracking and
measurement, and identifying future opportunities to close the digital divide.

As the FCC releases updated maps from broadband providers (e.g., the “location fabric”), additional
layers will be added to assist in the priority and planning process.

Santa Barbara
Caunty

Figure 2: Santa Barbara County CPUC Broadband Map’

"broadbandmap.ca.gov, 2020
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SECTION 3: OVERVIEW OF TECHNOLOGIES

The Broadband Concept & Architecture

Broadband refers to telecommunications technologies that provide high-speed internet connections
to end users: households, businesses, and anchor institutions. A broadband internet connection
provides users with a faster and better internet experience than the dial-up connections common in
the early history of internet connectivity.

The amount of information (data) a broadband network can transmit is commonly known as
bandwidth. Bandwidth is divided into downlink bandwidth (data received from the internet) and uplink
bandwidth (data sent to the internet).

Bandwidth is measured in bits per second (bps). Depending on the transmission medium (e.g., fiber
optic or wireless signals), a broadband network can reach speeds from dozens to hundreds of Mega
bps (Mbps) or even Giga bps (Gbps)1. A higher network bandwidth enables higher web surfing
speed or higher video quality for streaming.

Broadband connectivity enables users to access advanced digital services, such as telehealth,
E-Learning, remote working, videoconferencing, interactive gaming, and pervasive video monitoring.

The Federal Communications Commission (FCC) has defined the minimum download bandwidth
needed for adequate performance of typical online activities. Table 3 displays each activity with its
corresponding bandwidth.

Activity Minimum Download
Speeds (Mbps)
General Browsing and Email 1
VolP Calls Less than 0.5
E-learning 5-25
Telecommuting 5-25
File Downloading 10
Social Media 1
Streaming High Definition HD Video 10
Social Media 1
Streaming High Definition (HD) Video 5-8
Streaming Ultra HD 4K Video 25
Standard Personal Video Call (e.g., Skype) 1
HD Personal Video Call (e.g., Skype) 1.5
HD Video Teleconferencing 6

Table 3: Minimum Bandwidth For Typical Online Activities (FCC)
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SECTION 3: OVERVIEW OF TECHNOLOGIES

Notably, the connection bandwidth available for broadband service is shared among all services being
used simultaneously within a household or business. Thus, a broadband service must provide enough
bandwidth to support a combination of services.

Broadband Network Architecture

An internet service provider (ISP) is a company that offers access to the internet. A link must be
deployed between a customer premise and ISP’s Point-of-Presence (POP) to get the service.

Similar to other utilities (like water or electric services), there is no direct connection between the
service provider and each user. Instead, a network is shared to aggregate connections from several
houses, towns, and cities and direct them to the ISP.

Therefore, a broadband network is divided into segments. Each segment aggregates a larger number
of connections and data volumes. These segments are the last-mile/access network, the middle-mile,
and the backbone, as shown in Figure 3.

CPE

_______ 1
1
1| H )
* ome 1 Wireless
1
1

Access Node

- - 1
1 — Backbone
[ Node
_______ 1
Wireless Link
sl
- ome
Aggregation Backbone Backbone |ntornet

Nod Node
Node Optic Fiber Link ode

&

Access Node

Home E
Router Backbone
Node

Microwave Link

Wired Link

Figure 3: High-level overview of a Broadband Network

Customer Premise:

Customer premise is the location where users make use of the internet. A customer premise can be a
home, a business, an enterprise, or a community anchor institution.
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SECTION 3: OVERVIEW OF TECHNOLOGIES

The internet connection from the ISP is terminated at a Customer Premises Equipment (CPE), which
provides users with local connections to access the internet, typically through a network cable or
Wi-Fi connection.

Last-Mile/Access Network Segment:

The last-mile segment is closest to the customer and represents the connections from each customer
premise to an access node. Each access node aggregates connections from multiple customer
premises.

Compared to the rest of the network, this segment has the lowest bandwidth but enough to serve a
specific number of customers based on bandwidth requirements. Last-mile segment costs can be
high and will vary based on household density and distance from the access node.

Depending on bandwidth needs, economics, and geodemographic conditions, this segment can be
implemented using different technologies, including:

» Digital Subscriber Line (DSL)

+ Data Over Cable Service Interface Specifications (DOCSIS)
* Fiber-to-the-Home (FTTH)

* Fixed Wireless Access (FWA)

+ Satellite

Further description of these technologies is provided in the following section.
Middle-Mile Segment:

The middle-mile segment consists of the connections from each access node to an aggregation node.
Each aggregation node groups the connections of various neighborhoods or small towns.

A middle-mile link is commonly implemented using fiber optics due to its high bandwidth.

However, there are situations where deploying fiber is not feasible. For example, when an access
node is remote, or fiber deployment is too expensive. In these situations, the option is to use wireless
microwave links. Microwave links offer lower bandwidth than fiber links but enough to serve as a
middle-mile solution in remote areas or as a redundant connection.

Backbone Segment:

The backbone segment is a high-capacity network that interconnects ISP’s Points of Presence (PoPs)
and datacenters. The backbone segment aggregates the traffic from large geographic regions such
as medium and big cities or major towns. Thus, backbone links need much higher bandwidth than
middle-miles as they transport massive amounts of data. Therefore, the backbone can only be
implemented using fiber optics.
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SECTION 3: OVERVIEW OF TECHNOLOGIES

Transmission Mediums

Internet signals can be sent from one point to another using different transmission mediums.
Transmission mediums can be classified into two types: wired and wireless. Each medium will have
characteristics that make it suitable for specific situations. The most common transmission mediums
are summarized below:

Also known as “twisted pair,” copper wires are used in legacy telephone systems.
The electrical signal travels in the form of electrical pulses along the cable. Generally, broadband
networks that use existing copper wires require low investment. Some copper wire (e.g., G.fast)
technologies can achieve hundreds of Mbps. However, the speed rapidly decreases with distance
going from hundreds of Mbps at 1,000 ft to less than 20 Mbps for distances higher than one mile.

BB These cables are used by most cable TV companies and also carry information in
the form of electrical pulses. Coaxial cables transmit higher data rates than copper wires (dozens

of Mbps). Copper and coaxial cables have the lowest cost and deployment effort since most of the
passive infrastructure (cables) are already in place, and minimum upgrades (like user equipment) are
required. However, copper and coaxial cables are susceptible to several issues, such as interference
and heat, that can degrade the services.

L AEEEEEES ] These are thin cables made of glass the size of a human hair that transport data
in the form of light pulses. Fiber optic access systems enable bandwidths from hundreds of Mbps to
hundreds or even thousands of Gbps and transmission over long distances. Importantly, distance and
speed will depend on the transmission technology being used. Thus, fiber installed today can achieve
higher bandwidths by upgrading the equipment, ensuring a future-proof network. The highest cost
associated with fiber networks ranges from $40,000 to $80,000 or even $100,000 per mile. While the
cost might seem high, the deployment of fiber provides robust, future-proof networks with high
reliability and extremely high bandwidth.

Wireless technologies send data through the air in the form of electromagnetic
waves. Wireless solutions are preferred when fiber/cable deployments are not feasible due to cost or
construction/deployment restrictions. Current systems offer remarkably high speeds depending on the
frequency band and technology. Wireless solutions can achieve hundreds of Mbps with the restriction
that the access nodes need to be in high places to cover the areas that require service (commonly 10
to 50 meters structure). Common wireless technologies are mobile communications (e.g., 4G, 5G),
satellite, microwave, and Wi-Fi. The cost associated with wireless systems is lower compared to fiber.
However, it can be dramatically increased if new infrastructure (like towers) should be constructed.
These systems have considerable high reliability, only affected by severe weather conditions like
heavy rain.
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A summary of the essential attributes for each transmission medium is provided in Figure 4:

Copper Cables Coaxial Cables Optical fibers Wireless
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Figure 4: Evaluation of different transmission mediums for broadband networks

Broadband Technologies Overview

While fiber technologies prevail in the middle-mile and backbone segment, there are various
broadband technologies to implement the last-mile/access network segment. It is then important to
review each of them and understand their reliability, costs, reach, and bandwidth characteristics. The
most important technologies are described below.

Digital Subscriber Line (DSL)

DSL technology delivers broadband services through _,4@ 'y
existing telephone copper lines, a DSL modem at the . Twisted Pair
customer premise (acting as the CPE), and an access node . ;L,j P ﬁ
that aggregates individual subscriber lines into a T Modem DSLAM
high-capacity link called DSL Access Multiplexer (DSLAM).
DSL speeds will vary based on distance going from a few
hundred Mbps at distances lower than 300 ft to 20-30 Mbps

at distances hlgher than 0.5 miles. _—

Figure 5 shows a high-level network access architecture for Figure 5: DSL high-level architecture
the DSL technology.
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Data Over Cable Service Interface Specifications (DOCSIS)

This technology delivers broadband services through the coaxial cable used for cable TV. In the
DOCSIS architecture, the CPE is referred to as the cable modem, and the access node is the Cable
Modem Termination System (CMTS).

DOCSIS enables data speeds up to 1 Gbps with a maximum distance of 5 miles. However, the
coaxial cable is usually shared with various subscribers, and the bandwidth decreases depending on
the number of subscribers using the network simultaneously.

Figure 6 shows a high-level network access architecture for DOCSIS technology. Figure 6 shows a
high-level network access architecture for DOCSIS technology.

W i
3 ."ﬁ'fi_ Fiber To The Home (FTTH)
o . Fiber to the Home (FTTH) is a fiber-based access network. It
i&ﬁ'i s allows a large number of subscribers to connect to the access
- o | MOGE.
:ﬁ.,ni_ FTTH is usually implemented through a passive optical
T e network (PON) in which the fiber cable from the access node is

T CEEETTTD “split” to reach multiple subscribers. In this architecture, the CPE
Figure 6: DOCSIS high-[eve[ architecture is known as Opt|Ca| Network Terminal (ONT), and the access

node is Optical Line Terminal (OLT).

Several standards enclose this technology. The XGS-PON standard is based on a 10-Gigabit-
capable symmetric optical network. The XGS-PON network will deliver a downstream line rate of
9.95328 Gbit/s and an upstream line rate of 9.95328 Gbit/s per optical port, shared by up to 64,128,
or 256 subscribers. In addition, an XGS-PON network supports a physical distance of up to 12.4 miles
between the OLT and ONTs at customer locations.

Most Federal Grants consider FTTH the best
solution to provide broadband services to
rural and underserved areas. This preference o il segrgaion
is due to the high bandwidth achievable. )
Most deployments can achieve symmetrical :
connections up to 100 Mbps downlink and = as g LT
100 Mbps uplink. FTTH can be deployed
leveraging existing civil infrastructures such
as electric poles and utility holes, significantly
reducing the CAPEX.

48 Fiber cable [~ ——————————,
2.5/1.25 Gbps | PoP
(GPON) |

Figure 7 shows a high-level network access
architecture for the FTTH technology.

Figure 7: FTTH high-level architecture
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Fixed Wireless Access (FWA)

There are various technologies to implement FWA, which uses wireless signals to distribute services
to customer premises. The first solutions were based on Time-division Multiple Access (TDMA)
systems. However, due to the expansion and popularization of mobile communications, technologies
such as 4G and 5G have been adopted for FWA.

Wireless signals are transmitted from antennas installed at the top of high towers or buildings and
received using CPEs located outside the customer premise. It leverages infrastructures like water
tanks or electric poles/towers.

FWA supports different bandwidths depending on the mobile technology used. The 4G technology
can meet FCC broadband definition providing bandwidth up to 25 Mbps/3 Mbps per subscriber.
Similarly, the 5G technology can meet USDA qualified broadband definition of 100Mbps/20 Mbps
bandwidth.

FWA is commonly considered an alternative to FTTH when fiber deployment or maintenance is too
expensive or when geographic constraints exist (e.g., irregular terrain, the presence of natural
resources).

Satellite

e, T Satellite broadband is another wireless-based access network

"'-""'h;;gfm technology. It is a high-speed bi-directional internet connection
e 5 Coaxial Cable established via communications satellites. Quality, speed, and

Sy Srared oy cost of satellite connections depend on the type of satellites
S e s and their orbits. Low Earth Orbit (LEO) satellites located

pocsis between 2,000 and 200 kilometers above the earth can offer
:&- -y high speeds at reasonable costs.
o In this case, the CPE consists of a Very Small Aperture
D CEN— Terminal (VSAT) that includes a parabolic antenna to connect

Figure 8: FWA high-level architecture to the satellite plus a home router. The satellite connects

relays the connection to the satellite hub that connects directly
to a backbone node or ISP PoP.

Satellite systems are an option for extremely remote locations where neither fiber nor microwave links
can be deployed. However, high costs associated with satellite service, typical speeds of 25/3 Mbps,
and latency (the delay in packets traveling many miles between the satellite and the CPE) tend to
create a poor user experience.
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Figure 9 shows a high-level network access architecture for the FWA technology.
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1
Satellite Hub

Backbone

Node

Figure 9: Satellite system high-level architecture

Table 4 summarizes pros and cons of broadband technologies.

LastMileTechnology | Pros |  Cons |

*Low investment "Low speeds
DSL . . *Data speeds decreases with the length of the
+Simple architecture -
copper line.

*Low investment LEIIT SpRtE

DOCSIS : . *Data speeds decreases with the number
+Simple architecture .
simultaneous users.

*Very high bandwidth +High investment for the deployment of the network.
FTTH Easily upgraded to achieve faster speeds  <High schedule times.
*Compatible with FCC and USDA grants.

+Last mile cables not required

-Coverage of wide areas with a single +Signal strength decreases with distance, reducing

data speed.

FWA access node
-Compatible with most FCC and USDA Obstacle-free path between the node and CPE.
grants.
Low effort to be deployed. *High costs.
Satellite *Accessible from almost any part of the *Regular user experience due to high signal delay
globe. *Susceptible to bad weather conditions (e.g., rain).

Table 4: Pros and Cons comparison of Last-Mile Technologies
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BROADBAND IN SANTA BARBARA COUNTY

In Santa Barbara County, the COVID-19 pandemic highlighted the need for additional broadband
capacity, just as it did across the country. Increased demand for infrastructure impacted reliability, and
many users lacked access to adequate internet service and devices. School districts became first
responders in this crisis, keeping students and teachers connected via hotspots and providing
computers. The need for additional capacity in northern Santa Barbara County had been identified
prior to the pandemic by several cities, the county, and economic development organizations,
including the Economic Alliance Foundation (EconAlliance), regional Chambers of Commerce, and
the Economic Development Collaborative (EDC). The Tellus Ventures’ 2020 California Broadband
Infrastructure Report Card assigned the County of Santa Barbara a “D” rating due to the lack of
private sector competition (full report in Appendix E). Ratings were assessed if jurisdictions had at
least one wireline provider that met the minimum standard of 100Mbps download and 20Mbps upload
speeds based on CPUC and FCC data collected from ISPs as of December 2018.

During the outreach and data collection process, questions were presented to the county, cities, and
several unincorporated areas to assess their alignment with best practices in broadband policy. A list
of summary questions was developed from the statewide resource, Getting Connected: A

Broadband Deployment and Adoption Resource Guide for Local and Regional Government

Leaders®. The county and cities were presented with high-level policy questions, and full responses
can be found in Appendix F. Broadband Policy and Planning summary tables are provided with red,
yellow, and green assessments. A red marking suggests there is work to do; yellow suggests work is
in process or a partial adoption of best practices; green suggests that the best practice is in place and
in alignment with broadband readiness.

Community forum summaries are presented in tables, community themes are identified, and an
opportunities section for each community includes action items suggested to align with Broadband for
All goals.

Santa Barbara Countywide Broadband Profile

County Overview

G,

Population Size* Median Age* Geographic Footprint

448,229 33.8 3789 sq mi

Demographic data from U.S. Census Community Snapshot °

8 California Emerging Technologies Fund (CETF) and Valley Vision, 2021: cetfund.org/report/getting-connected-a-broad-
band-deployment-and-adoption-resource-guide

9 U.S. Census Community Snapshot, accessed September 2022: data.census.gov/cedsci/profile/Santa_Barbara Coun-
ty,_California?g=0500000US06083

Santa Barbara County Broadband Strategic Plan 28




SECTION 4: CURRENT STATUS AND FINDINGS OF
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Located along California’s coastline about 300 miles south of San Francisco and 100 miles north of
Los Angeles, Santa Barbara enjoys a mild and sunny climate, with the Los Padres National Forest
and the San Rafael Range running through a significant portion of the overall county footprint. The
County of Santa Barbara is home to approximately 440,000 residents'. The county is known for its
beaches and natural beauty and is home to a diverse economy of wine, tourism, agriculture, space,
engineering, and education. The county is bordered on the north by San Luis Obispo County and the
east by Ventura and Kern counties. State Highway 101 is the major transportation route. The county
identifies, as do the communities, as having Northern and Southern regions.

The northern region economy is driven by agriculture, healthcare, higher education, and a
growing technology hub supporting Vandenberg Space Force Base. There are five cities, with
the largest city in the county, Santa Maria, serving as a hub for the extension of County offices
headquartered in the southern region. Santa Maria is home to Allan Hancock College, ranked
one of the five best community colleges in California and one of the top 120 community colleges
in the nation™. The City of Lompoc neighbors the Vandenberg Space Force Base, a major
regional employer. Some unincorporated communities in the northern region are very remote
and isolated such as Cuyama, New Cuyama, and Ventucopa to the east and Casmalia to the
west. Remote communities throughout the north are located in rugged terrain and isolated
valleys where world-renowned Chardonnay and Pinot Noir grapes are cultivated, and remote
tasting rooms dot the Santa Rita Hills. North county is home to the Santa Ynez Band of
Chumash Indians (Tribe). Their sovereign lands are in the Santa Ynez Valley, where the
Chumash host a casino and a cultural center, serving as a major contributor and economic
driver for the area.

Northern Region

The southern region starts at Gaviota and runs through Carpinteria at the county’s southern
border. Much of the Gaviota coastline is unincorporated, with a mixture of outdoor recreation
areas and large cattle ranches and orchards. There are fewer unincorporated communities

in the southern part of the county, they are less remote, and the transition between cities and
unincorporated areas is almost unnoticeable to the outside eye. In the hills outside of the city of
Santa Barbara are the communities of Montecito and Summerland, and UC Santa Barbara is
tucked away in unincorporated Isla Vista, adjacent to the city of Goleta. The local communities
of the county’s southern region are served by award-winning Santa Barbara City College and
several higher education institutions, including a major research center at the University of
California, Santa Barbara.

Southern Region

Data analysis illuminates the County’s policy and planning gaps, depicts current infrastructure, and
details the BSP county outreach strategy, revealing opportunities to reach Broadband for All goals.
Unincorporated areas of the county play an important role in an overall strategy, including the role that
Vandenberg Space Force Base and Community Services Districts are poised to play as anchor
institutions in the countywide network.

°U.S. Census Community Snapshot, accessed September 2022: data.census.gov/cedsci/profile/
Santa_Barbara_County, California?g=0500000US06083
" hancockcollege.edu/about
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BROADBAND IN SANTA BARBARA COUNTY

Broadband Needs Assessment

This section aims to examine the broadband needs in Santa Barbara County. This analysis provides
the basis for characterizing the county’s needs and identifying potential focus areas to improve
broadband connectivity.

Four main components inform the analysis of the current broadband status across the county:

» Broadband Service Availability

* Speed Test Results

* Needs Assessment Survey Results
+ Community Stakeholders Forums

The following subsections present the most relevant results from the above components.
Broadband Service Availability

This subsection aims to examine broadband service availability in Santa Barbara County using the
California Public Utilities Commission (CPUC) data as a baseline to identify served and unserved
areas of the county.

The CPUC collects broadband availability datasets from the incumbent ISP in the area and uses
numerous resources to validate the data integrity, including subscription data, public feedback, and
test results submitted by the public. The CPUC defines the following terminology according to the
Senate Bill SB-156 released in July 2021. An area is considered “served” if at least one ISP offers
service in the area according to the service characteristics in Table 5.

CPUC Definition Velocity (Downstream/Upstream)
Served >= 25 Mbps / 3 Mbps
Unserved Between 25 Mbps / 3 Mbps and 10 Mbps / 1 Mbps
Priority Unserved <10 Mbps / 1 Mbps

Table 5: CPUC Broadband Service Definition

Federal and State funding agencies have made recent changes to meet societal requirements to
achieve digital equity. It is important to note that the data presented in this section follows the CPUC
convention described in Table 5 above. Importantly, the BSP is aligned with CBAP objectives,
establishing a minimum download speed of 100 Mbps. It is worth noting that minimum speeds are
in the process of being redefined. As noted previously, CBAP targets 100/100 Mbps, and the USDA
grant applications require planning targets of 100/20 Mbps.
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As the data presented in this section is based on a lower CPUC standard, it will overstate the level
and quality of broadband service in Santa Barbara County. Therefore, it must be viewed as a relative
reference point for the broadband needs in the region.

The maps displayed below were created using the public CPUC information available via the GIS
Map Data Portal. It is important to note that ISPs often use the “Maximum Advertised Speed” to report
the download and upload speeds to the CPUC. However, these speeds are typically not achieved due
to multiple factors, such as the number of simultaneous users and specific network conditions.

1) CPUC Sarvice Status: Served {>=25Mops3Mbps) b} CPUC Service Stalus: Unserved
{Between 2SMbps/SMbps and 10Mbps'1Mbps)

¢ CPUG Service Status: Prioity Unserved {<10Mbps/ Mbps)

Figure 10: Broadband service availability in the County of Santa Barbara (CPUC Data)

The maps above, combined with U.S. Census Bureau data, indicate that 7.9% of the Santa Barbara
County population does not have access to 25/3 Mbps internet services, corresponding with the
population within unserved and priority unserved areas.
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